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Concepts
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Concepts
Stream File

=Contains a stream of data
=Can be accessed

= At the byte level
= Sequentially or randomly
=Examples:

= PC file

= UNIX™ file

= Java™ program
= Image

= Audio

= Video

= Text

= PDF

s Power is performance redefined
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Concepts
Directory

=Contains a list of objects

=Each list element is a "link” (a.k.a. “hard link”)

=Each link contains

= Object name

= Some object attributes

= Pointer to the object
=Examples:

= “root” (/)
= /QIBM
= /home

Power is performance redefined

Directory
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Concepts
Subtree

=A directory may contain links to other directories

=This results in a tree-like structure called a "subtree"

=The top directory is the "root"
of the subtree

7

Power is performance redefined

© 2012 IBM Corporation

8

IBM Power Systems

Concepts
File System
=A subtree having a common set of =Examples:
characteristics * "root" (/)
v'Case sensitivity = QOpenSys
v'"Name length = QSYS.LIB
v'Subtree depth = QDLS
v'Directory

= NTFS
implementation
v Stream file
implementation

Power is performance redefined
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Concepts
Integrated File System

=A collection of file systems

=Connected together to form a sin

=The set of objects you can access by
subtree

name under the common "root" is
known as a "namespace"

=Under a common "root"

9

Power is performance redefined

© 2012 IBM Corporation

IBM Power Systems

Concepts
Path Name

=A name used to locate an object in the integrated file system
=Consists of

v'A sequence of directory names, known as the "path"
v'Separated by a slash ‘7’ (Note: Integrated file system “LG” path names provide delimiter
flexibility)

v'Followed by the object name

=An absolute path name begins with '/'

= Also known as the "full path name* or “fully qualified path name”
='/' represents the "root" directory

=You specify the entire path between the "root" directory and the object

10 Power is performance redefined
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Concepts
Current Working Directory (CWD)
=A designated directory below which most of your objects are linked
=Used as the starting point for relative path names
=Relative path names do NOT begin with '/'
=Scoped to a job

= All threads in a job share the same current working directory

1 Power is performance redefined
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Concepts
EXAMPLE: Why Use a Current Working Directory (CWD)?

CWD = ‘/A/IBIC’

Benefits of Properly Using a CWD:
=Can significantly improve performance*

=Often makes maintenance and file system usage easier
(i.e. Not affected by changes further up the subtree)

*Measured in lab environments. Actual improvements in customer environments may differ.

2 Power is performance redefined
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Concepts
Home Directory

=A path name that is used to
= |nitialize the current working directory when a job starts
= Start path name resolution at a specific directory

=Configured in the user profile HOMEDIR parameter
= Default value is /home/user-profile-name

= Doesn't have to exist when the user profile is created

= If it doesn't exist when a job starts with that user profile, the current working
directory is set to /'

=Represented by the tilde (~) character in a path name
= Must be the first character in the path name
= ~/ : The tilde character is replaced with the home directory path name

= ~user-profile-name/ : The ~user-profile-name is replaced with the home directory
path name defined for the specified user-profile

User profile JOHN has home directory /home/John, and is the initial job user profile

13 Power is performance redefined
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Concepts
Hard Link

=A connection between a directory and an
object

=Created when the object is first created
=Can add multiple hard links

v"Provides multiple names for an object

v Directory and object must be in the same
file system

v'Not supported by all file systems

v"Not supported when the object is a
directory

=Link count attribute tells how many hard
links the object has

1 Power is performance redefined
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Concepts

Hard Link
=Hard links control the existence of the
object
=Each hard link is equivalent
= There is no "primary" link
=When last hard link is removed, object is
destroyed
= Unless it is open.

Then, the object is destroyed after the last
close

s Power is performance redefined ©2012 IBM Corporation
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Concepts
EXAMPLE: Why Use Multiple Hard Links?

X A

1!\ :

Benefits of Using Multiple Hard Links:

=Easier recovery from accidental deletions
(similar to the “recycle bin” concept)

b !
a

=Helps maintain quick and easy object access
for different users

s Power is performance redefined ©2012 IBM Corporation
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Concepts
EXAMPLE: Another Hard Link Benefit

tmp

Another Benefit of Hard Links:

=Prevent others from accessing an application’s
temporary objects

7 Power is performance redefined ©2012 1BM Corporation
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Concepts
Symbolic (Soft) Link

=An object containing a path name

=While resolving a path name, the
path name in the symbolic link
replaces the symbolic link's name in
the path name being resolved

==

= |If the path name in the symbolic
link begins with '/', resolution
restarts with /'

=Can refer to an object that

v'Is anywhere
e IA/B/OtherNameForZ
—Different system

/May not exist when the symbolic ly/z begins with '/, so resolution

link is created restarts with /', resulting in...
v'Can be deleted, even though the
symbolic link refers to it /y/Z

1+ Power is performance redefined ©2012 1BM Corporation
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Concepts
Symbolic (Soft) Link
=An object containing a path name

=While resolving a path name, the
path name in the symbolic link
replaces the symbolic link's name in
the path name being resolved

OtherNameFor

= |f the path name in the symbolic
link begins with /', resolution
restarts with /'

=Can refer to an object that

T e e sy IA/B/OtherNameForY/z

—Different file system
—Different system

v"May not exist when the symbolic ly begins with /', so resolution

link is created restarts with /', resulting in...
v'Can be deleted, even though the
symbolic link refers to it /y/z
1 Power is performance redefined ©2012 1BM Corporation
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Concepts
EXAMPLE: Why Use Symbolic (Soft) Links?

‘IAIBIY’

Benefits of Using Symbolic (Soft) Links:

=Move objects without impacting
pathname resolution and applications

=Link across file systems and systems
(Not supported by hard links)

=»  Power is performance redefined ©2012 1BM Corporation
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Concepts
Dot and Dot-Dot

=An empty directory has a link count of 2

= One link is the link from its parent directory

Parent directory

&)

D

' (dot) Child directory

= The other link is the dot link, the link from itself

=Useful when you just want to operate on the current working directory
= /a/blc is the current working directory

= open(".") will open the 'c' directory

= Without the dot link, operating on the current working directory is more difficult

21 Power is performance redefined
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Concepts
Dot and Dot-Dot

=Every directory has a dot-dot link that refers to its parent directory

= This link adds one to the parent directory's link count

Parent directory

'.." (dot-dot)

Child directory

=Used to back up one level from the current working directory
= [a/blc is the current working directory
= open('..") will open the 'b' directory

= Without the dot-dot link, resolving up a subtree wouldn’t be easy

2 Power is performance redefined
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Concepts

National Language Support for Path Names

=Names in the "root" (/), QOpenSys, and user-defined file systems are normalized
and stored in UTF-16 in the directory

=When names are extracted from the directory, they are converted to the CCSID
being used by that job, application, or client

=This ensures that characters in the names are correct when accessed from
clients using different CCSID

=This helps when developing global applications

Stored in directory

Input name

UTF-16

CCSID x

e LA

»  Power is performance redefined
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Output name

CCSIDy
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Concepts

Automatic Stream File Data Conversion

ASCII
CCsID 819

4E4C53446174
612E2E2E

US English EBCDIC
CCsID 37

CCSID 819 view of data.

814B4B4B

D5D3E2C481A3

Unicode (UTF-16)
Stream File

CCSID 1200

004E004C0053
004400610074
0061002E002E

CCSID 37 view of data.

002E

<
«
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File Systems

s Power is performance redefined ©2012 IBM Corporation
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File Systems
General

=A file system is a subtree having a common set of characteristics

*The integrated file system provides access to 10 unique file systems

= "root" (/) Directory and stream file access
= QOpenSys Case-sensitive directory and stream file access
= User-defined Directory and stream file access on auxiliary storage pools
= QSYS.LIB Library and traditional IBM i object access
= QDLS Document and folder access
= QOPT Optical (CD) access
= QNetWare Novell Netware Server access
- Support removed in IBM i 6.1
= QNTC Windows NT™ Server access
= QFileSvr.400 IBMito IBM i access
= NFS Network File System - UNIX file system access

s  Power is performance redefined ©2012 IBM Corporation
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File Systems
"root" (/)
Contains the "root" directory

Contains all other directories
and objects created in its
subtree

The anchor for all of the othgr
file systems

"root"

(/) Other characteristics

255 character object
names (between the
slashes of a path
name)
Case-insensitive
names, like on a PC (a
and A are the same
object)

Multiple hard links

Supports the following object types

*DIR Directory
*STMF Stream file (two types: *TYPE1 and *TYPEZ2)
*SYMLNK Symbolic link
*FIFO First In First Out
*SOCKET UNIX-domain (local) socket
*BLKSF Block special file (represents a user-defined file system)
*CHRSF Character special file (for PASE for i devices) (Also *CHRSFC)
z  Power is performance redefined ©2012 IBM Corporation
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File Systems
QOpenSys

Located under the
/QOpensSys directory

Supports the same object
types as the "root" (/) file
system

"root"

(/) Has the same

characteristics as the "root"
QOpenSys > (/) file system, except
Names are case-

sensitive, like on a UNIX

system (a and A are

different objects)
Compatible with UNIX-
based open system

standards, such as POSIX
and XPG

s Power is performance redefined ©2012 IBM Corporation
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File Systems

User-defined File System (UDFS) S
=Physically located on

auxiliary storage pools

(ASPs)...system, user, or 7 (

independent ASPs
=Has the same

characteristics as the ages.

"root" (/) file system
except names can be

=You make them inaccessible (unmount)
~Case-sensitive or

~Case-insensitjve...
»Your choice
=You create them
=You make them accessible (mount)
*FYI: Mounting is not automatic. It must be redone after every IPL using

the Add Mounted FS (MOUNT) command. Consider adding important
mounts to an IPL startup program.

*FYI: UDFSs provide many benefits (See Advanced presentation )

s Power is performance redefined ©2012 1BM Corporation
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File Systems

Temporary o
User-defined File System (UDFS) »Lannot save or

restore

=Some restrictions

»Cannot journal

»Only in system ASP
(QASPO01)

»No authorization lists

=Available in 7.1

= In 6.1 with PTF
5761SS1 S134983

=Only the *BLKSF is
permanent (persists
across IPLs)

»No storage accounting

=Unmount removes, objects (not *BLKSF)
=Remaining objects
deleted at unmount
RCLSTG, or IPL

=Operations on temporary
objects are faster =Empty when mounted

ges.tmpug

» Power is performance redefined ©2012 1BM Corporation
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File Systems
QSYS.LIB

=Names
» Start with /QSYS.LIB
»Have an object-type extension

=Symbolic links can simplify the
names

=Located under the
/QSYS.LIB directory

=Provides access to objects
in libraries in the system
ASP and user ASPs

~Example:
/TAPO1 could be a symbolic link to
/QSYS.LIB/TAP01.DEVD

=A QSYS.LIB file
system is also

available on
independent
ASPs.
«Supports the following object types

~*LIB Library as a directory / QSYS.LIB/ACCOUNTS.LIB

*FILE Database file as a directory / QSYS.LIB/ QUSRSYS.LIB / QAEZDISK.FILE

*MBR File member as a stream file / QSYS.LIB/QUSRSYS.LIB / QAEZDISK.FILE / QCURRENT.MBR

*FILE Save file as a stream file / QSYS.LIB/QGPL.LIB / SAV031203.FILE

*USRSPC User Space as a stream file / QSYS.LIB/POLICIES.LIB / WORKSPC.USRSPC

FXXXXX Other types as “native” objects” / QSYS.LIB/ TAPO1.DEVD

s  Power is performance redefined ©2012 IBM Corporation
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File Systems
QDLS

=Located under the =*Names are restricted to 8.3 format:

/QDLS directory >/ QDLS / QFPNTWE / AS4NW.IPS
=Provides access to > Case-insensitive

document library
objects (DLOs) and PC
files in folders

\%
;mﬁ
v

»Folders are
directories

»DLOs and PC
files are
stream files

([
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File Systems

QOPT
=Located under the =The volume is a sub-
/QOPT directory directory under /QOPT

=Provides access to an
IBM i CD-ROM, DVD-
ROM, DVD-RAM, or
optical media library

=Directories and files on the
optical media show up in a
subtree under the volume

[oom %
director)

VolumeName ):i

Optical Media or Library

1 Power is performance redefined ©2012 1BM Corporation
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File Systems
QNTC

=Located under the
/IQNTC directory

=Provides access to

directories and files
managed by a CIFS
server

»0On a remote PC

»0On Linux™ Samba

»0On IBM i using
IBM i NetServe

»>0On an IBM
BladeCentg

Remote
PC

® blade

i solution via
iSCSI network

CIFS — Common Internet File System

» Power is performance redefined ©2012 1BM Corporation
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File Systems
QFileSvr.400

=The remote system name is a
sub-directory under
/QFileSvr.400

=The "root" (/) directory and
subtree of the remote system
can be accessed through the
/QFileSvr.400/SystemName/
path name

QFileSvr.400

=Located under the
/QFileSvr.400 directory

=Provides access to
directories and files
managed by another IBM i
operating system

System A's
"root" (/)
directory

System B's
"root” (/)
directory

s Power is performance redefined ©2012 1BM Corporation
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File Systems
NFS Client

=The "RemoteData" directory

=The IBM i can be an :
can be almost any directory

NFS client

=Provides access to
directories and files
managed by another
operating system
running an NFS server
such as

IBM i, Windows™,
UNIX, or Linux

Remote system running
an NFS Server

» Power is performance redefined ©2012 1BM Corporation
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File Systems A

NFS Server
«The IBM i can be an NFS =Directories /X and /A/B/C have

server “ ‘!a been made availgble for access
Pra by remote NFS clients

=Provides access to IBM i ("exported")

directories and files that

have been explicitly 1

"exported” for = N

access by

remote NFS

clients ‘ '

v Power is performance redefined ©2012 1BM Corporation
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Accessing Data

s Power is performance redefined ©2012 1BM Corporation




IBM Power Systems

The Integrated File System

Overview

=Common IBM i interface to

» Stream files

~Directories =*IBM i "plumbing" that integrates file
> Subtrees systems under a common interface
~File systems

IBM i Users

Applications

Directories

Libraries Folders
S:ir::: Integrated File System Interface
Dat_ahase Documents
Files
Objects

System System System

» Power is performance redefined ©2012 1BM Corporation
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Accessing Data
=PC client
- System i Navigator - IBM i NetServer - IBM i Access
=Qshell, PASE for i, Java Toolbox applications
=Applications (ILE C/C++, RPG, COBOL, CL, etc.)
=Remote systems
- IBM i File Server File System (QFileSvr.400) - Network File System (NFS)
-FTP - QNTC

!!! ways come mroug’! ”!6 m!egra!e! !I!e sys!em

« Power is performance redefined ©2012 1BM Corporation
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Accessing Data
System i Navigator

=The graphical user interface (GUI) for managing and administering your IBM i systems
from your Windows desktop

=Typical Tasks:

»Create and remove a directory (folder)

»Copy or move a file, directory, or subtree

»Set up security for a file or directory

»Work with properties of files, directories, and subtrees

»Check out/in a file > Control updates to a file

»Determine who is using a file > Helps solve “in use” problems

»Determine the open file system objects for a job > Helps solve “in use” problems
»Set up file text conversion > Conversion ensures data can be accessed globally
~Share a subtree with PC clients > Helps people collaborate

»Send a file, directory, or subtree to other systems = Helps people collaborate
»Start and end journaling of files or directories = Journaling assists in object recovery

»Create, mount, unmount, and delete user-defined file systems (UDFSs)
- UDFSs allow access to integrated file system objects in auxiliary storage pools (ASPs)

»And much more...

s Power is performance redefined
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System i Navigator - Explore the system

= 21014p32
=85 Basic Operations
=-E8 Work Management
=-B* Configuration and Servia
= [ Network
- i) Integrated Server Admir|
i) Securtty
=-#® Users and Groups
«- @ Databases
=3 File Systems
i Backup
=@ Applcation Development.
= EH, AFP Manager [

[2)

My Tasks - 71014p32
i Add a connection

1-12 of 12 objects

|

%5 Basic Operations
E8Work Management

LhNetwork

Securit\,f

@ Users and Groups
@iDatabases

| |=2 File Systems

[ Backup

[ AFP Manager

l IConnection tasks

Configure Application Administration

@ View disk status
Run a command
@ Instal plug-ins

B Configuration and Se...

Flintegrated Server Ad...

@ Application Developm...

@ System i Navigator E]@
Fle Edt WView Help
| X @2 3 minutes ol;
Environment: Mv Connections [Z1014032:
=i 71014p31 /1 Name Description

Manage messages, printer output, printers, and j...
Manage active jobs, server jobs, job queues, su...
Display system inventory, work with fixes, and co...

Manage TCP/IP and Internet support.

Administer integrated Windows, Linux and AIX se...

Configure and manage security.
Manage i5/0S users and user groups.
DB2 for i.

Work with file systems.

Schedule backups of server data.

Work with application development tools.

Manage AFP resources, PSF configurations, and f...

B view system status
* 2 Help for related tasks

@ Upgrade or service plug-ins
Change your System i password

«2 Power is performance redefined
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System i Navigator - Explore File Systems

@ System i Navigator =15 |
File Edit View Help

| & 5 minutes ol
Environment: Mv Connections [71014p32: Fie Svstems
= f Z1014p31 ] Name | Description :
= 71014p32 [BIntegrated Fie System Work with fle system contents, fle shares, and p...
+- %% Basic Operations Y File Shares File Shares - System i NetServer
+ £ Work Management
= B* Configuration and Servic
=L Network
+ Integrated Server Admir| |
+-@8 Security |
«-i§® Users and Groups
¥ @ Databases
=2 File Systems

+-(& Integrated File Systerl |
13 Flle Shares
+-[&l Backup ]
< | m | \_)}

My Tasks - 71014p32 File Systems tasks
il Add a connection i Manage i5/0S NetServer shares r ? Help for related tasks
‘0 Share Files

1 -2 of 2 objects

2 Power is performance redefined ©2012 IBM Corporation
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System i Navigator - Explore the Integrated File System

(& System i Navigator =JoEd
File Edit View Help
I = : 1 minutes ol
Environment: Mv Connections [Z1014p32: Intearated Fie Svstem Intearated File Svstem
+ Integrated Server Admirl®| | Name ‘ Description
+ Security EzRoot Work with the objects, fie shares, and permissio...
+-@® Users and Groups %2 QOpenSys Work with the objects, file shares, and permissio...
=@y Databases F2QDLS Work with the objects, file shares, and permissio...
= =2 File Systems E2QSYS.LIB Work with the objects, file shares, and permissio...
= ntegratedFie Syéigi %2 QFileSvr.400 Work with the objects, file shares, and permissio...
+-F2 Root HQoPT Work with the objects, fle shares, and permissio...
+-{%2 QOpenSys [ [|BsQNTC Work with the objects, fie shares, and permissio...
+ & QDLS
= QSYS.LIB
+- {33 QFileSvr.400
+- {33 QOPT
+-[83 QNTC
[ File Shares
< I 11l | E3|
My Tasks - 71014p32 File Systems tasks
Il Add & connection * 2 Help for related tasks
1 - 7 of 7 objects

« Power is performance redefined ©2012 IBM Corporation
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System i Navigator - Explore the "root" (/) file system

(@ System i Navigator E]@
File Edit View Help
L 8| @ 10 minutes ol
Environment: Mv Connections [Z1014032: Root  Path: /
+ [ ifslab01 #]| Name | Size | Type | changed | Accessel*|
= [ ifslab02 £1$BLOSHIP File Folder 11/5/09 10:03:56 AM 4/23/12|
+-(11 ifslab03 4$BLDTEST File Folder 11/5/09 10:03:51 AM 4/23/12|
+ [ ifswork $CEMIG File Folder 11/5/09 10:04:40 AM 42312
+ [ images kd2qig File Folder 10/2/09 11:46:15 AM 4/23/12
+-[1 b 5] AA72PV06 0KB Fie 10/5/09 3:38:25 PM 10/5/09
-k mfenlon Edalan File Folder 4/16/12 1:02:10 PM 4/23/12
+ 23 mfenlonlinkl Danytest File Folder 4/27/10 11:04:44 AM 4/23/12
+-[22 mfenlonlinkMNew/| | sdbazey File Folder 1/27/11 1:21:00 PM 42312
+-E3 mfenlontst i:i Cibazey2z File Folder 1/27/11 1:18:14 PM 4/23/12
+- B3 netserver L Ebin File Folder 7/13/09 4:37:06 PM 4/24/12
v (3 priv ] clang 4KB File 7/27{09 3:08:33 PM 10/19/1
5 21 QFPNWSSTG 8 core.20110317.0859... 61.03MB DMP Fie 3/17/11 9:01:17 AM 3/17/11
+ & QIBM 8] core.20110421.1103... 61.16MB DMP Fie 4/21/11 11:04:26 AM 4/21/11
4 (2 gshel 8 core.20110428.1025... 60.22MB DMP Fie 4/28/11 10:30:27 AM
Do w|ee2otiosoz ot DHP Fe 6211 10:1230 A
<] T | B JLl !

My Tasks - 71014p32 Fle Systems tasks
Add a connection v ? Help for related tasks

|1-150f85 objects

s Power is performance redefined ©2012 1BM Corporation
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System i Navigator - Explore directory /mfenlon

@ System i Navigator E]@
Fle Edit View Help
d B XE @HE 13 minutes ol
Environment: Mv Connections [Z1014032: mfenlon Path: /mfenlon
+-11 ifslab02 ] Size | Type IChanged |Accessed
-1 ifslab03 File Folder 2/2/12 11:57:14 ... 4/23/12 2:12:34 ...
[ ifswork ocument 4/4/11 7:10:00 AM  4/24/12 3:56:52 ...
#-[1 images
# [ b Delete...
= &2 mfenlon Rename...
+ dirl
- mfenlonlink1 Check Out
#- 3 mfenlonlinkNew ~ |
-2 mfenlontst Monitar...
#-kal netserver Permissions
- priv
+- 21 QFPNWSSTG Send...
N cRaE " | |
<l Im | [ J&l Copy [E3
Journaling...

il Add a connection v ? Help for related tasks

Properties

Displays the properties of the selected items.

s Power is performance redefined ©2012 1BM Corporation




IBM Power Systems

System i Navigator - General properties

@ system i Navigator

Fle Edt View Help
| & B x| @HE e

|2/ readmesp.txt Properties - Z1014p32

Storage] Use] Security]

“-ka netserver
=3 priv
=-[10 QFPNWSSTG
=& QIBM v
<] il ] [2]
FIMy Tasks - 71014p32
il Add a connection

<]

Fie Systems tasks
* 2 Help for related tasks

1- 2 of 2 objects

Environment: Mv Connections [Z1014p32: mfenlon Path:
+- [ ifslab02 /| Name |
= ifslab03 [Odir1 Tvpe: ument
=1 ifswork [&]
= Blreadmesp.ox Data size: 29.06KB (29,758 hytes)
=1 images
=~ lb Owner:  hfenlon
=-ad mfenlo Path: Imfenlonfreadrmesp bt
-2 dirl ; _ o
23 mfenlonlinkl Created:  Tuesday, April 24, 2012 3:56:35 PM
-3 mfenlonlinkNew Changed: Monday, April 4, 2011 7:10:00 AM
+- [ mfenlontst Attributes:

™ Read-only [ Hidden

¥ Archive [~ Bystem

15/05 attributes:

V WV Allaw save

47
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Cancel | Help |‘?|
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System i Navigator - Storage properties

@ system i Navigator

|2/ readmesp.txt Properties - Z1014p32

File Edit View Help
| % B X | @HE e

Use] Security]
GKE (29,750 bytes)

General

Data size:

Allocated size: 4. 00KE (65,536 bytes)

+ 23 mfenlonlink1
[ mfenlonlinkNev
+- [ mfenlontst
“-hal netserver
=3 priv
=20 QFPNWSSTG
&2 QIBM
4 ! 1l |
FIMy Tasks - 71014p32
i Add a connection

[ 3

Fie Systems tasks
* 2 Help for related tasks

1- 2 of 2 objects

Environment: Mv Connections [Z1014p32: mfenlon Path:
+-[1 ifslab02 [~/ | Name
=1 ifslab03 C3dirt
=1 ifswork readmesp.txt

s Power is performance redefined

Extended attribute bytes

Disk space allocation: ’m
Memory allocation: ’m
Disk poal: 1

Location: Localto Z1014p32
Storage: Online

System usage: Mone

Signed: Mo

File format: Type 2 stream file

Coded character setID:; 1252 - Mo description available

o< |

Cancel | Help |‘?|
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System i Navigator - Use properties

@ system i Navigator

|2/ readmesp.txt Properties - Z1014p32

Fle Edt View Help
W d B X | RS

General] Storage
Manday, Agg

Last changed:

+ 23 mfenlonlink1
+- 3 mfenlonlinkNew
+- [ mfenlontst
“-ka netserver
=3 priv
=-[10 QFPNWSSTG
+-&d QIBM
<] I |
FIMy Tasks - 71014p32
il Add a connection

B

1- 2 of 2 objects

(]

Last accessed: Tuesday,

<]

Fie Systems tasks
* 2 Help for related tasks

Environment: Mv Connections [Z1014032: mfenlon Path:
[ ifslab02 /| Name
=1 ifslab03 Cadirt
= ifswork [B] readmesp.txt
=-[1 images
=-E3 .'
= g
-2 dirl

Inuse fes

Current usage

Wiew how the file is being used and jobs
using the file. This action may take a lang
time to complete.

Lastusage
Lastused: Tuesday, April ... Reset

Count: 1 days

File checkin and out

Checked out: Mo

Check Out

Show Usage...

49
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o |

Cancel | Help |‘?|
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System i Navigator - Security properties

@ system i Navigator

|£/ readmesp.txt Properties - Z1014p32

File Edit View Help
ETRE =N e

+ 23 mfenlonlink1 ‘
- mfenlonlinkNew
+- [ mfenlontst
“-hal netserver
=3 priv

=20 QFPNWSSTG
&2 QIBM

<l

FIMy Tasks - 71014p32
il Add a connection

Bl

1- 2 of 2 objects

v

Fie Systems tasks
* 2 Help for related tasks

Environment: Mv Connections [Z1014032: mfenlon Pa
+-[1 ifslab02 /| Name
=1 ifslab03 C3dirt
=1 ifswork readmesp.txt
=-[1 images

s Power is performance redefined

General] Storage] Use EHISECUFI

File auditing: |Mone hd

User and graup 1D when in use

UserID: |Use ohjectvalue (Mfenlon)j

Frimary aroup 10 |Use ohjectvalue (*NONE)j

Scanning

Scan object |Yes

Status: Required

ok |

Cancel | Help |‘?|
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System i Navigator — Edit file

@ System i Navigator =1 <]
i File Edit View Help
b By R X @[5 & 4 minutes ol
Environment: Mv Connections [ Z1014032: mfenlon Path: /mfenlon
= 1 ifslab02 [~] Name Size | Type | Changed | Accessed |
-1 ifslab03 Adirl File Folder, 2/2/12 11:57:14 ... 4/23/12 2:12:34 ...
-3 ifswork [ —_— 4/4/11 7:10:00 AM _ 4/24/12 3:56:52 ...
=1 images
= Qb Delete...
=-&& mfenlon REsig. .. . -
|élr:. drt | Edit menu option
+ mfenloninkl |= Check Out . o .
+ I:ImfenlunlinkNew[ 1 avallablllty 1S
# gmfenlontst Monitor... controlled by
* msl NEtSETVEr Permissions i i
L, B8 piv _ Integrated File
+ C1 QFPNWSSTG [ Send... System >
(] I I)] (l Cut PI'OpefﬁeS”
My Tasks - 71014p32 Copy
il Add a connection » 2 Help for related tasks Journaling...
Properties
Opens the fle for text editing.
st Power is performance redefined ©2012 1BM Corporation
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System i Navigator - Edit file

@ System i Navigator =JoEd
File Edit View Help
W& m@| X P HEH e 12 minutes ol
Environment: Mv Cd 8] Edit - [readmesp.txt] E]@
+ - - % -
File Edt View Window Help -8 =
- |
=0 i # =]
= [ |
s | I =
Readme File for IBM i Access for Windows Service Packs )
=g S5770-XE1 VT7RIMO Cumulative Service Pack Lewvel
= sssssssssess
= 5142424
o 5 |
ol i | (c) Copyright IBM Corporation 2011. A1l rights reserved.
+ sl
=~
- NOTICE:
el T o - . . . .
Application of this PTF mayv disable or render ineffective programs that
<--| - use system memory addresses not generated by the IBM translator,
!! Tasks - 71014 including programs that circumvent control technology designed to limit
i Add a connecti interactive capacity to purchased levels. This PTF may be a prerequisite
for future PIF=s. By applving this PTF you authorize and agree to the
foregoing.
This PTF is subject to the terms of the license agreement which
accompanied, or was contained in, the Program for which you are obtaining !
the PTF. You are not authorized to install or use the PTF except as part iv\\
1-2 of 2 objed| ; .
A
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System i Navigator — Hard Links

@ System i Navigator [:J@
File Edit View Help
| BB X2 @Ee 0 minutes ol
Environment: My Connections [Z1014032: mfenlonlinki Path: /mfenlonlinkl

= b /| Name | Size| Type | Changed

&3 mfenlon EImyDirl File Folder 4/24/12 5:09:24

= 3 /mfenlonlinkd File Folder 4/24/12 5:09:28
=1 myDirl MyFilel.txt 1KB Text Document 4(24/12 4:31:17
=1 myDir2 MyFile1_MewHardLink1.txt 1KB Text Document 4(24/12 4:31:17
+-[11 Symiink_to_mfenlonlinkNey MyFile1_MNewHardlink2.txt 1KB Text Document 4/24/12 4:31:17
=23 mfenloninkNew C1Symiink_ta_mfenloniin File Folder 4/24{12 5:11:51
Edit - [MyFile1.txt] (=<
Fle Edt View Window Help -5 x
w| % |m(@ @ Edit - [MyFile1_NewHardLink1.txt] (- |03
This is MyFile? txt. Fle Edit View Window Help BER"
il =] Edit - [MyFile1_NewHardLink2.txt] - [OJ&d| >/
[This is MyFilel.txt. File Edit View Window Help _la| x
| 3 |m(@ @
[fhis is MyFilel.txc.
|
|1 - 6 of 6 objects |/mfenlonlink1/SymbolicLink_to_mfen| ﬁi A
s Power is performance redefined ©2012 1BM Corporation
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System i Navigator — Symbolic Links

& System i Navigator [ZJ[E]
Fle Edt View Help

ME | & RB | XE | @DE S 10 minutes ol
Environment: Mv Connections [Z1014032: mfenloninki Path: /mfenlonlinki

[~/ Name | Sze| Type | Changed

OmyDirt File Folder 4/24/12 5:09:24
CimyDir2 File Folder 4/24/12 5:09:28
MyFilel.txt 1KB Text Document 4/24/12 4:31:17
MyFile1l_NewHardLinkl.txt 1KB Text Document 4/24/12 4:31:17
MyFile1_NewHardLink2.txt 1KB Text Document 4/24/12 4:31:17
Bsymiink_to_mfenlonlinkievs File Folder 4/24/12 5:11:51

=2 myNewDirl

# 2 myNewDir2

=3 mfenloninkMew

+- 3 myNewDirl
& myNewDir2

#[2 mfenlonts

#-kal netserver

N fw [ B
My Tasks - Z1014p32 File Systems tasks
il Add a connection » 2 Help for related tasks
|1 - 6 of 6 objects |

s« Power is performance redefined ©2012 1BM Corporation
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Accessing Data
IBM i NetServer *

=IBM i NetServer allows Windows clients to access integrated file system subtrees

that have been shared
=You create a file share using System i Navigator. You specify the

»Name of the share
»Path name of the subtree to be shared
»Type of access you want to allow (read/write or read-only)
»Maximum number of users you want to allow
»Text conversion attributes
=You map a drive letter to the share using
~System i Navigator
»Windows Explorer
=You can also access the share directly using Windows Explorer without
mapping a drive. Direct access is the most secure method.
=IBM i NetServer comes with IBM i
=No additional software needs to be installed on your PC !

*IBM i Support for Windows Network Neighborhood

ss Power is performance redefined

IBM i
NetServer

Windows or

Linux/Samba
Client

© 2012 IBM Corporation
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IBM i NetServer - Create a file share

Sharing 4 Create Share...
Permissions

Creates an i5/05 NetServer

@ system i Navigator E]@
File Edit View Help
| X 2 : 0 minutes ol
Environment: Mv Connections [Z71014032: mfenlon Path: /mfenlon
[/ Name | Size | Type | changed
mfenlor [EPrs Fie Folder 2/2/12 11:57:14
+- 1 mfenlot  Explore mesp.txt 30KB Text Document 4f/4/11 7:10:00 4
#- @ mfenlor  Open
# Cimfenlor  Create Shortcut
o-kd netseny ¢ sromize this View ’
=3 priv
+-1 QFPNW  New Folder...
-k QIBM Delete...
+ (2 gshel Rename...
-2 QSR
-2 QTCPT Check Out
w1 rats Chedk In
o Qbtmnte el Atrbute Information * | ] I [
NFS Export g
i Add a connection NFS Mount 4
Cut
Capy

ss  Power is performance redefined
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IBM i NetServer - Create a file share

L=/ Create i rver File Share - Z1014p32

General | Text Conversionl
i80S Suppoart for Windows MNetwork Meighborhood

Share name: |Mfenlon

Description: |Margaret Fenlon sub-tree

Access: Read anly 'l

Fead only

. Readlrite
Maximum nérmreror o=

Mo maximurm

 Maximum users (0 - 2147483647): I

QK Cancel Help |‘?|

s»  Power is performance redefined ©2012 1BM Corporation
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IBM i NetServer - Create a file share

|£/ Create i5/0S NetServer File Share - Z1014p32

General Text Conversion |
Iv Allow file text corwersion
@ Simple conversion

" Simple and complex conversion

Coded character set ID: |0 - Use i5/0S NetServer CCSID Browse... |

File extensions for automatic EBCDICIASCI text conversion

Addd

et Remove

OK I Cancel | Help |‘?|

s Power is performance redefined ©2012 1BM Corporation
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IBM i NetServer - View file shares

@ system i Navigator

M][=1% |

Fle Edit View Help

ek

1 minutes ol

Environment: My Connections [Z1014p32: File Shares

Iy Tasks - Z1014p32 i3

[File Shares
Add a connection i

ta Manage i5/0S NetServer shares
I share Files

|34 - 45 of 52 objects

--o3 File Systems [~/{ Name [ path Description | Current Users [[a]

=& Integrated File System fqsys.lb/qgpl.ib 0

+§2 Root femig 0

+-[83 QOpenSys < /mfenlon Margaret F... 0

+F2 QDLS Jalan 0

+ F2 QSYS.LIB / share root 0

+-{Z3 QFileSvr.400 /QDLS 0

+-[%2 QOPT /gsys.lb 0

83 QNTC |4 ANewcdir {mfenlon/newcdir 0
LIMynewdir [ifslab01/mynewdir 0 L

+ (& Backup | [Rier71 /QDLS/RITFIR ~ z1014p32 ... 0

4@ Application Development = | [*3Netserverro [netserver Metserverr... 0
+ B AFP Manager ARbtr {qdls/rbtfir Rod Tanner... 0 =
= B 71014p33 [v'i P}Rbtadls fudls."rllljntﬁr Rod Tamner..‘. 0 & |

2 Help for related tasks

ss Power is performance redefined
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IBM i NetServer

- Delete the file share

@ System i Navigator ==
Fle Edt View Help
% B X @ s 1 minutes ol
Environment: Mv Connections [Z1014p32: mfenlon Path: /mfenlon
+ %3 mfenlan: [ Name [ Size [ Type | changed [Acc
# [ mfe Explore irt File Folder 2/2/12 11:57:14 ... 4/2
# mfe Open eadmesp.txt 30KB Text Document 4/4/11 7:10:00 AM  4/2:
+ [ mfe  Create Shortcut
= adnet!  Customize this View 4
-1 priv
-1 QFF New Folder...
+wd QIF  Delete...
+-[1qsh  Rename...
: g g.srl‘ Check Out
+-Elratd  CheckIn
£ Orbt]  Folder Attrbute Information *
: gﬂtl NFS Export 8
+
1] »
5 C 2 NFS Mount .
#- [T rita Cut Al J "I
E My Tasks - 71014p32 eV
Add a connection sks
Sharing ': Create Share...
Permissions Stop Sharing...
Send... Mfenlon
Stops i5/0S NetServer s Journaiing...

s Power is performance redefined
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Accessing Data - WRKLNK prompt

=T
Elle Edit View Communication Actions Window Help
5| Bl 2% | %] M|e8| B @2
Work with Object Links (WRKLNK)
Type choices, press Enter.
Object > /=’
Object type *ALL *ALL , *ALLDIR, *ALRTBL...
Detail .o *extended *PRV, xNAME, xBASIC...
Display option *all *PRY, *USER, =*ALL
Bottom
F3=Exit F4=Prompt F5=Refresh Fl2=Cancel F13=How to use this display
F24=More keys
HAR a 09/041
@ |I—902 - Session successfully started &

st Power is performance redefined
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Accessing Data - WRKLNK

RETES
File Edit View Communication Actions Window Help

EEE I EEE TSR E

Work with Object Links
Directory /
Type options, press Enter.
9=Weork with authorit 10=Move 12=Work with links
13=Change dir butes

Opt Object 1i ()pﬁon 12 Type Attribute Text

— . i DIR

— to view the | p1r

_ .bindingg . STHF

_ spLpsHIp? Symbolic | pir

— link DIR

12 SYMLNK->DIR

More. ..

Parameters or command

F3=Exit F4=Prompt F5=Refresh F9=Retrieve F12=Cancel F17=Position to
F22=Display entire field F23=More options

HAR a 21/007
|54 [f902 - Session successfully started )

&2 Power is performance redefined
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Accessing Data — Display symbolic link

1 i iSeries System Ol x|
Elle Edit View Communication Actions Window Help

B B 2% Bl wl b &e o] el

Display Symbolic Link

Object link P /bin

Content of Link

Press enter to continue.

F3=Exit F5=Refresh F12=Cancel Fld=Work with
F22=Display entire field

Mﬂ. a

@ |I—902 - Session successfully started

link content

01/001
A

s Power is performance redefined
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Accessing Data

Virus Scanning

=Can IBM i objects be infected? — YES
»Objects writable by a PC can be infected and/or damaged
»Any object can be deleted
»Mapping a drive with all object authority exposes IBM i to attacks by PC viruses!
=Scanning using IBM i NetServer — DON’T
»Uses up network resources
»Moves data across network in the “clear”
»Scanners can go into infinite loops
=Scanning using scanner running on IBM i — DO
»Creates no additional exposure
»No network resources used
»Faster scans

s+ Power is performance redefined
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Accessing Data

IBM i Scan Enablement: How it works

(1) Open or close a file >

(6) € Request fails!

— Virus
Scanner
(3) Virus found! (2) € Request scan
Provided by
Third Party
(4) Scan failed 2
(5) Mark scan failure!

ss  Power is performance redefined
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Accessing Data

IBM i Scan Enablement: Virus Scanning Products

=StandGuard Anti-Virus from Bytware
»McAfee based

»>More Information: http://www.bytware.com/products/av/index.html

=iSecurity anti-virus product from Raz-Lee
»Open-source based

»More Information: http://www.razlee.com

for Business

s« Power is performance redefined
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Accessing Data

Traditional IBM i Applications
AP CL Commands
S =\WRKLNK / DSPLNK
*Integrated file system APIs *EDTF / DSPF
»open(), read(),.wrlte(), cIose.() =CRTDIR / RMVDIR
=C / C++ runtime functions
»>fopen(), fread(), fwrite(), fclose() ... *ADDLNK/ RMVLNK
=Available to ILE languages *CHGATR / CHGAUT / CHGOWN
>C/C++ sCPY / MOV
>COBOL
>RPG =\Wildcard support

More Information...

n

n

I IBM i and System i Information Center:
. Files and file systems >

I Integrated file system >

- Access the Integrated File System >

n Accessing using CL commands -or-

| Accessing using APls

a

© 2012 IBM Corporation
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Accessing Data
APIs
UNIX-Type

=Data Access

—creat, open, read, write, close, Iseek

—fsync, ftruncate, fclear

—mmap, munmap
=Authority

—access, chown, chmod, umask
=Directory

—opendir, readdir, closedir

—chdir, getcwd

—mkdir, rmdir, link, unlink, rename
=Attributes

—stat, statvfs
=Descriptor Management

—dup, dup2

—givedescriptor, takedescriptor
=Miscellaneous Functions

—fentl, ioctl, mkfifo, symlink, readlink

—pathconf

—utime

s Power is performance redefined

IBM i - Type
=Data Access
—QpOISaveStgFree
=Directory
—QpO0IGetPathFromFilelD
—QpOIProcessSubtree
=Attributes
—QpOIGetAttr, QpOISetAttr
=Descriptor Management
—DosSetRelMaxFH
=Journaling
—QjoStartJournal, QjoEndJournal
—QjoRetrieveJournallnformation
—QjoRetrieveJournalEntries
—QJOSJRNE (Send Journal Entry)
=National Language Enabled
—QIgXXXXX
=Miscellaneous Functions
—DosSetFileLocks
—QpOICvtPathToSYSObjName
—QPOLFLOP, QPOLROR, QPOLRRO
—QPOLCHSG, QPOLRTSG

© 2012 IBM Corporation
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Accessing Data
CL Commands

Data Access

EDTF, DSPF

CHKOUT, CHKIN

CPY, CPYFRMSTMF, CPYTOSTMF
MOV

Authority

CHGAUD, CHGAUT, WRKAUT, DSPAUT
CHGOWN, CHGPGP
WRKOBJOWN, WRKOBJPGP

Directory

WRKLNK, DSPLNK

ADDLNK, RMVLNK

CRTDIR, RMVDIR

CHGCURDIR, DSPCURDIR, RTVCURDIR
RNM

CVTDIR

Attributes

CHGATR
PRTDIRINF, RTVDIRINF

s Power is performance redefined

Journaling

STRJRN, ENDJRN, CHGJRNOBJ
APYJRNCHG
SNDJRNE, DSPJRN, WRKJRNA

File System Functions

MOUNT, UNMOUNT
ADDMFS, RMVMFS

STRNFSSVR, ENDNFSSVR,
CHGNFSEXP

RPCBIND, ENDRPCBIND
CRTUDFS, DLTUDFS
DSPUDFS

STATFS, DSPMFSINF

Miscellaneous Functions

RLSIFSLCK
SAV, RST
RCLSTG, RCLLNK

© 2012 IBM Corporation
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Accessing Data
Qshell

What is Qshell?

Command environment based on POSIX and X/Open standards consisting of 2 parts >

Part 1 = shell interpreter (or gsh) is a program that reads commands from an input
source, interprets each command, and then runs the command using the services
of the operating system (Note: gsh is patterned after bash but has fewer options so far...)

Part 2 - utilities (or commands) are external programs that provide additional
functions and can be quite simple or very complex

Why use Qshell?

Provides an extensible command environment nearly identical to UNIX and Linux
Manage files in any file system supported by the integrated file system

Run threaded programs that do thread-safe 1/O to and from an interactive session
Write shell scripts that can be run without modification on other systems using a

cross-platform command language

Run powerful utilities some of which are not provided via the GUI or CL commands
Write your own utilities to extend the functions provided by Qshell

More Information found in the IBM i and System i Information Center at

Programming > Java > Qshell

7o Power is performance redefined
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Accessing Data

Qshell
attr Get or set attributes for files mkfifo Make FIFO special files
basename  Return non-directory portion of pathname -mv Move files
cat Concatenate and print files od Dump files in various formats
cd Change working directory pax Portable archive interchange
chgrp Change file group ownership pr Print files
chmod Change file modes pwd Return working directory name
chown Change file ownership pwdx Print working directory expanded
compress Compress data Rfile Read or write record files
cp Copy files rm Remove directory entries
dirname Return directory portion of pathname rmdir Remove directories
file Determine file type setcesid Set CCSID attribute for file
find Find files tail Display the last part of a file
getconf Get configuration values tar File archiver
head Copy the first part of files touch Change file access and maodification times
In Link files umask Get or set the file mode creation mask
Is List directory contents Uncompress Expand compressed data
mkdir Make directories zcat Expand and concatenate data

More information found in the IBM i and System i Information Center at
Programming > Java > Qshell > Utilities

7 Power is performance redefined ©2012 IBM Corporation
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Accessing Data
FTP

Use name format 1 (NAMEFMT 1) to use path names to specify the files being
transferred

You must use stream mode (MODE S) and file structure (STRUCT F) when
transferring stream files

Can specify how CCSID conversion is to be handled (TYPE C)

The integrated file system limits FTP support to transferring file data only. You
cannot use FTP to transfer attribute data.

QSYS.LIB file system considerations

FTP support is limited to physical file members, source physical file members, and
save files. You cannot use FTP to transfer other object types, such as programs
(*PGM).

However, you can save other object types to a save file, transfer the save file, and
then restore the objects.

Recommended that you pre-create the target file when sending to the QSYS.LIB
file system

2 Power is performance redefined ©2012 IBM Corporation
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Accessing Data
PASE for i

=Allows you to port AIX™ applications to the IBM i with minimal effort

=Provides an integrated runtime environment that allows you to run UNIX
applications without the complexity of managing a UNIX system

=Uses the integrated file system for data access

=More information found in the IBM i and System i Information Center at
Programming > IBM PASE for i

7z Power is performance redefined
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Accessing Data
IBM Toolbox for Java

=Shipped with IBM i Access for Windows
*Provides Java classes for accessing IBM i resources

~Including the integrated file system
=Uses the IBM i Host Servers as access points to the system

=More information found in the IBM i and System i Information Center at
Programming > Java > IBM Toolbox for Java

7 Power is performance redefined
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References

IBM i and System i Information Center
Your IBM i and System i information source
http://publib.boulder.ibm.com/eserver/ibmi.html
IBM i Resource Center

The essential destination for the IBM i community. It gives you access to a wealth of
information to help you improve your IT department...and your business.

http://www-03.ibm.com/systems/i/resources/

IBM i and System i Information Center Integrated file system Topic (Files and file systems >
Integrated file system)

File system information (Work with file systems)
NLS (Programming support > Naming and international support)

Integrated file system and System i Navigator (Working with files and folders using System
i Navigator)

And much more...

s Power is performance redefined ©2012 IBM Corporation
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Integrated File System Sessions
Understanding the Power of the Integrated File System

= 12FC 440137 Integrated File System: Fundamentals

= 14FD 401194 Integrated File System: Advanced Topics

= 26FE 460142 OPEN LAB: Integrated File System and File Servers
= 36AD 406170 IBM i NetServer: Easy Access to Data

= 45FD 440138 Integrated File System Security

s Power is performance redefined ©2012 IBM Corporation
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Backup Slides

7 Power is performance redefined ©2012 IBM Corporation
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Overview of What’s New in the...

IBMi 6.1
= Collecting and analyzing folder attributes with System i Navigator

= Alternative to Retrieve Directory Information (RTVDIRINF) and Print Directory Information
(PRTDIRINF) commands

= Support additional Unicode characters

= Automatic conversion of directories that are not case sensitive to support additional
characters

= Support IPv6 connections
= QNTC, QFileSvr.400, NFS, and IBM i NetServer support both IPv4 and IPv6 addresses
= QNetWare file system

= QNetWare file system is no longer supported
= Unicode enablement of some CL commands

= Some CL commands are now Unicode-enabled

et
for Business

= And more...

s Power is performance redefined ©2012 IBM Corporation
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File Systems

o Power is performance redefined ©2012 1BM Corporation
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File Systems

QNetWare -

Support removed in i 6.1 -Available only when NetWare

Enhanced Integration, IBM i option
25, is installed on IBM i V5R4

=Located under the
/QNetWare directory

@

==

=Provides access to
directories and files
managed by a Novell
NetWare server on a
remote PC

Remote

PC

s Power is performance redefined ©2012 1BM Corporation
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Accessing Data

s Power is performance redefined ©2012 IBM Corporation
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The Integrated File System
Who / What Accesses Data in the Integrated File System?

Java

WebSphereTM Appllcatlons

*PASE for i is the Portable Applications Solutions Environment

2 Power is performance redefined ©2012 IBM Corporation
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System i Navigator - Copy subtree

4 iSeries Mavigator
File Edit “iew Help

‘.ED|$E|X|@0 0 minutes old
| Ernvironment: My Connections | Fichazles: Ditd Include: ==
E--DE.'. Filz Systems ;I Mame | Sizel Type | Changed
L—__|--- Integrated File System [#] Files, k=t 2KE  Test Document 1471 /2003 4:51 Ph
FileB k=t 2KB  Tewxt Document 1/31/2003 4:51 P
FileC.txk 2EB Test Document 1/31/2003 4:51 Ph

-3 home / \

aﬁ; JJParker | X )

RS Copies the DirA

23 MParke: Explore . . .

= Dpen subtree, including FileA,
QIEM Create Shortcut R g g

g ot Sl FileB, and FileC into the

23 QTCPTH Include. .. "Copy buffer"

ER usr Mew Folder...
m et Delete...
-8 A0penSys Renare...
{53 QDLS —

B 4dd a connection Paste
& Install additional components Permizzsions

s Power is performance redefined ©2012 IBM Corporation
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System i Navigator - Paste subtree

r B iSeries Mavigator

File Edit “iew Help

EED|J$E|X|@0 19 rnirwtes old
| Ervironment: ky Connections | Fichaszles JJParker2 Include: =
E--cn_‘:'c. File Systems ;I Mame | Sizel Type | Changed
E|--- Integrated File System
EI% Roat
ez

20 dew
m [=1{=3

=-E3 h
El Q;l J.Joll:-'naer'ker / \
B2 Died
E zplore PaSteS the DIFA
Open i i i
e su.btree, |nclqd|ng FileA,
2 QTCPTME Customize this Wiew » FIIeB, and FlleC under
Include. .. -
g tmp s the JJParker2 directory
m ::r Mew Falder...
Delets...
[]...I% Qa S
o QDEgn vE Rename... \

Cut

! Add a connection
@ Install additional components

Permissions:
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System i Navigator - Paste subtree

& iSeries Mavigator
File Edit “iew Help

b SBRB XS $E

0 minutes old

| Environment; My Connections

| Rechasles: Dird

Include: *.*

[ Users and Groups -]
E- Databases

E--D% File Systems

E| Integrated Fils System
El% Foot

7-(21 bin

120 dev

D etc

123 home

k2l WParker
-3 Dira,

123 JIParkerz
b

Bl QIBM

[ asR

{3 QTCPTHM
{23 tmp

B2 s

Name

| Sizel Type

| Changed

Filest, tut
Filef tut
FilelZ bet

2KB  Text Document
2KB  Text Document
2KB  Text Document

Copy/Paste of DirA
subtree is complete

1/31/2003 451 Ph
1/31/2003 451 Ph
1/31/2003 451 Ph
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Accessing Data — The “Green Screen” command line

File Edit View Communication Actions Window Help

1 iSeries System

S [=[

ol | || | ] o A
HMAIN

Select one of the following:
User tasks

Office tasks

General system tasks
Files, libraries,
Programming
Communications

Problem handling
Display a menu

WU AWM e

==

iSeries Access tasks

[¥e]
=]

Sign off

Selection or command

===> wrklnk '/x*'

& @lo|

05/400 Main Menu

and folders
Define or change the system

Information Assistant options

System:

LPROTPTE

F3=Exit
F23=Set

F4=Prompt
initial menu

F9=Retrieve

Fl12=Cancel

Fl13=Information Assistant

HAR a

20/018

|54 [f902 - Session successfully started

A
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Accessing Data - WRKLNK

1 i iSeries System

File Edit View Communication Actions Window Help

=10l x|

B BB 2% BlE)| = ) &L o e
W

ork with Object Links

Directory . . . . : /
Type options, press Enter.
2=Edit 3=Copy 4=Remove 5=Display 7=Rename 8=Display attributes
11=Change current directory

Opt Object link Type Attribute Text

_ . DIR

_ .. DIR

_ .bindings STHF

— $BLDSHIP DIR

_ $BLDTEST DIR

__ S$LOPEZAH DIR F23

_ $0ESDA DIR M

__ S$WOKERBLD DIR ore

— bin SYMLMK->DIR Options "

ore...

Parameters or command

===

F3=Exit F4=Prompt F5=Refresh F9= ieve Fl12=Cancel F17=Position to
F22=Display entire field F23=More options

HAR a 10/002
| <4 [1902 - Session successfully started &
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Accessing Data - WRKLNK

1 i iSeries System

File Edit View Communication Actions Window Help

—lo/x|

B B 2% Bl @l ] o @ ele

Work with Object Links

Parameters or command

Directory . . . . : /
Type options, press Enter.
2=Edit 3=Copy 4=Remowve 5=Display 7=Rename &=Display attributes
11=Change current directory
Opt Object link Type Attribute Text
_ . DIR
_ .. DIR
o .bindings STHF
_ $BLDSHIP DIR Page
— $BLDTEST DIR
__ SLOPEZAM DIR Down
_ $0ESDA DIR
_ $WOKERBLD DIR
bin SYMLMK->DIR

More. ..

F3=Exit F4=Prompt F5=Refresh F9=Retrieve Fl12=Cancel F17=Position to
F22=Display entire field F23=More options
HAR a 18/002
[=5 [1902 - Session successfully started v
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Accessing Data - WRKLNK

1 i iSeries System

—lo/x|

Elle Edit View Communication Actions Window Help
B Bl 2% B (%] & @ @l
Work with Object Links

7

Directory

Type options, press Enter.

2=Edit 3=Copy 4=Remove 5=Display 7=Rename
11=Change current directory
Opt Object link Type Attribute
_ QDLS DIR
_ QFileSwvr.400 DIR
DIR
_ DIR
— Option 5to| DIR
_ . DIR
_ Display DIR
— nextlevel | pig
_ 05Y5.LI DIR PROD

Parameters or

&=Display attributes

Text

System Library
More. ..

F3=Exit F4=Prompt F5=Refresh F9=Retrieve Fl12=Cancel F17=Position to
F22=Display entire field F23=More options
HAR a 12/003
[=5 [1902 - Session successfully started v
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Accessing Data - WRKLNK

1 i iSeries System

Elle Edit View Communication Actions Window Help

—lo/x|

B B EE| w % & @] &
Work with Object Links
Directory /QIBM/UserDatas05400

Type options, press Enter.

2=Edit 3=Copy 4=Remove 5=Display 7=Rename 8=Dis
11=Change current directory

Opt Object link Type Attribute

_ DNS DIR

_ Fonts DIR

—  Ipp DIR F22 to

_ INETD DIR i

_ MGTC DIR dlsplay

- NetworkAuthenticat - entire

_ NetServer D

— Qos DIR name

play attributes

Text

ResourceMonitoring > DIR
More. ..

Parameters or command

===

F3=Exit F4=Prompt F5=Refresh F9=Retrieve Fl2=Cancel F17=Pesition teo

F22=Display entire field F23=More options

HAR a 15/002
@ |I—902 - Session successfully started &
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Accessing Data — Display entire name

File Edit View Communication Actions Window Help

B D % = ] st & 8] @e

Work with Object Links

Directory . . . . : /QIBM/UserDatas05400

_ Object link
/QIBM/UserData/05400/NetworkAuthentication

Bottom
Fl12=Cancel
— QoS DIR
ResourceMonitoring > DIR
More. ..

Parameters or command

F3=Exit F4=Prompt F5=Refresh F9=Retrieve Fl12=Cancel F17=Position to

F22=Display entire field F23=More options
HMAR a 06/0049
[ [1902 - Session successfully started )
st Power is performance redefined ©2012 1BM Corporation
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Accessing Data - WRKLNK
=T

Elle Edit View Communication Actions Window Help

B B 2% @l w % &2 2] ele

Work with Object Links

Directory . . . . : /QIBM/UserDatas05400/NetworkAuthentication

Type options, press Enter.
2=Edit 3=Copy 4=Remove 5=Display 7=Rename 8=Display attributes

11=Change current directory

Opt Object link Type Attribute Text
_ . DIR
— . DIR
o creds DIR
_ keytab DIR
5 krbb5.conf STHMF

replay DIR

Option 5 to display the

f"e Bottom

F3=Exit F4=Prompt F5=Refresh F9=Retrieve Fl12=Cancel F17=Position to

F22=Display entire field F23=More options
HAR a 14/003
@ |I—902 - Session successfully started &
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Accessing Data — Display file

= i iSeries System

File Edit View Communicaton Actions Window Help

=10l x|

E| B 2% BE] = ] 2 8] &l

Browse @ FQIBM/UserDats/05400/NetuorkAuthentication/krb5.conf

Record = 1 of 11 by _18 Column & 1
Control :

85 by 131

kbbb bbb Do gL nning OF clart ek bbb bk okt b
77(libdefaults??)
default_keytab_name = /QIBM/UserDatas05400/NetworkAuthenticationskeytabs/krbS. keytab
default_realm = WINREALM.DOMAIM.COM
kdc_use_tcp = 1
??(realns??)
WINREALM.DOMATIN. COM = 7%<
kde = keyd:88
T
77(domain_realm??)
.rochland. ibm.com = WIMREALM.DOMAIN. CON
?7(capaths??)
otk hokkdk ook End 0F  Dlatas bk bk s deok deb s sk shosk shsbosbobsk

F3=Exit FlO=Di=play Hex FlZz=Cancel Fl5=5ervices Fl6=Repeat find Fl9=Left

FZo=Right

= e 03/012

@ 1902 - Session successfully started
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Accessing Data - WRKLNK

1 iSeries System

File Edit iew Communication Actions Window Help

S [=[

B p| 2% BlE| = bk &ML & &

Work with Object Links
Directory

Type options, press Enter.

2=Edit 3=Copy 4=Remove 5=Display 7=Rename
11=Change current directory
Opt Object link Type Attribute
2 4 DIR

Option 2 to

edit a
directory

Parameters or command
===>

&=Display attributes

Text

Bottom

F3=Exit F4=Prompt F5=Refresh
F22=Display entire field

F9=Retrieve
F23=More options

Fl12=Cancel

F17=Position to

HAR a

10/003

|54 [f902 - Session successfully started

A
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Accessing Data — Edit directory

=l0lx]
File Edit View Communicaton Actions Window Help
2% =] (%] 2| 5] @lo
Directory: 5
Position to : Recard @ 1 of
Mew File :
2=Edit 4=Delete File 5=Display B=Path Size 9=Recursive Delete
Opt Mame Sire Ouner ed Used CCSID or Suymbolic Link
B Q0penSys *D IR N5YS 137 BE/10/05 B9;61
QoLS #FLR Qooc
05Y5.LIB *LIB 0EYS
QopPT +DDIR QDFTOUN O t 6t h
OFileSvr, 488 *DDIR 0EYS 1on \\i
_ QNTE *DDIR QDFTOUN p 0 0 sho
B dev +DIR 05Ys H H i
£ e e b size information for
B tm *DIR 5YS H
§ oee W owe the entire subtree
6 usr +DIR 05Ys
B 0IBH #DIR 05Ys
N5k *D IR OLPIMSTALL  83/T/00 0o 10/00 225
bin #DIR [5¥5 B7706405 23:29 OV/Z7/05 B9:06  Fusr/ibin
_ war *D IR 05YS B2/13/04 71:368 BT/Z7/05 09:06
_ lib +DIR 05Ys B2/13/04 21:36 @T/27/05 B9:006 susr/lib
_ QTCPTHM *DIR OTCR B3s16/05 A6:16 0&/16/05 OA:16
Hore...
F3=Exit F5=Refresh FlZz=Cancel Flb6=5ort F17=Position to FZz=Display entire field
HEll 2 X SYSTEM 19,002
|8=“—|1902 - Session successfully started [ v
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Accessing Data — Show size information

NEE]
File Edit View Communicaton Actions Window Help
B @] 2% ol ot @ @l
Directory: s
Position to @ Record : 1 of
New File @
2=Edit 4=Delete File 5=Display 6=Path Size 9=Recursive Delete
Opt Mame Size Ouner Changed Uzed CCSID or Sumbolic Link
_ [0penSys 504,615K  (5YS 04/28/05 23:37  08/10/05 B9:51 SUBDIRECTORIES = 672, FILES = 10965

QOLS #FLR Qooc

[5¥5S.LIB +LIB [SYS OEs17/05 0740 QE/17/05 OT:40
_ QopT +*DDIR QDFTOUN
_ QFileSvr. 400 +DDIR [SYS Ods16/05 22:38 06s16405 22:35
_ [NTC #DDIR QDFTOUN 08s16/05 22:38 0&/17/05 DE:45
_ dev 160K QSYS 04,2006 16:39 06/10/05 09:50 SUBDIRECTORIES = 3, FILES = 109
_ home Z66,165K (5YS 070505 16:11 O8/17/05 DE:45 SUBDIRECTORIES = 106, FILES = 5868
_ tmp TE,BELK  Q5YS OdsLl6/06 ZE:45 QEs16/056 E2:45 SUBDIRECTORIES = 9, FILES = 632
_ etc 43K Q5YS 0427705 13147 Q@7/27/05 09:05 SUBDIRECTORIES = 1, FILES = 13
_ousk 46K Q5YS OEsL3s04 21036 Q@T/E7/05 D9:06 SUBDIRECTORIES = 1, FILES = 149
_ DIEH 5,969,683K Q5YS 021304 22130 Q6s17/05 DG6:48 SUBDIRECTORIES = 1521, FILES = 29610
_ QSR #DIR OLPINSTALL  B8/16/85 22:23 0O§/16s05 22:23
_ bin #DIR [SYS OTsO06/06 23189 OT/EV/05 09:06  usrsbin
_ war #DIR [SYS 02713704 21:36 O7/27/05 D9:086
_ lib +DIR (SYS OErL3/04 21236 BY/EV/05 09:06  suseslib
_ QTCPTHH +DIR OTCP 0gs16/05 06:16 Q6/16/05 B6:16

Hore...

F3=Exit F5=Refresh Fl2=Cancel F1b=5ort Fl7=Position to FZ2=Display entire field
= e 16/002
[=3T [1902 - Session successfully started [ 4
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Accessing Data — Subtree option

File Edit View Communication Actions Window Help

B pl 2% BlE| =5 bk &ML o &l

Change Attribute (CHGATR)

Type choices, press Enter.

Object _

Attribute . . . . . . . . . L. *RENDONLY , ®*HIDDEN. ..

New walue . . . . . . . . . . . 1-65533, =*YES, *NO, *RESET...
Directory subtree . . . . . . . *NOMNE *NONE, xALL

Symbolic link *NO, =*YES

Some commands (CHGAUT,
CHGOWN, RTVDIRINF, etc.)
have an option to process the

entire subtree

Bottom
F3=Exit F4=Prompt F5=Refresh F12=Cancel F13=How to use this display
F24=More keys

HAR a 05/037
|54 [f902 - Session successfully started A
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Special notices

This document was developed for IBM offerings in the United States as of the date of publication. IBM may not make these offerings available in
other countries, and the information is subject to change without notice. Consult your local IBM business contact for information on the IBM
offerings available in your area.

Information in this document concerning non-IBM products was obtained from the suppliers of these products or other public sources. Questions
on the capabilities of non-IBM products should be addressed to the suppliers of those products.

IBM may have patents or pending patent applications covering subject matter in this document. The furnishing of this document does not give
you any license to these patents. Send license inquires, in writing, to IBM Director of Licensing, IBM Corporation, New Castle Drive, Armonk, NY
10504-1785 USA.

All statements regarding IBM future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives
only.

The information contained in this document has not been submitted to any formal IBM test and is provided "AS IS" with no warranties or
guarantees either expressed or implied.

All examples cited or described in this document are presented as illustrations of the manner in which some IBM products can be used and the
results that may be achieved. Actual environmental costs and performance characteristics will vary depending on individual client configurations
and conditions.

IBM Global Financing offerings are provided through IBM Credit Corporation in the United States and other IBM subsidiaries and divisions
worldwide to qualified commercial and government clients. Rates are based on a client's credit rating, financing terms, offering type, equipment
type and options, and may vary by country. Other restrictions may apply. Rates and offerings are subject to change, extension or withdrawal
without notice.

IBM is not responsible for printing errors in this document that result in pricing or information inaccuracies.

All prices shown are IBM's United States suggested list prices and are subject to change without notice; reseller prices may vary.

IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.

Any performance data contained in this document was determined in a controlled environment. Actual results may vary significantly and are
dependent on many factors including system hardware configuration and software design and configuration. Some measurements quoted in this
document may have been made on development-level systems. There is no guarantee these measurements will be the same on generally-
available systems. Some measurements quoted in this document may have been estimated through extrapolation. Users of this document
should verify the applicable data for their specific environment.

Revised September 26, 2006

s Power is performance redefined ©2012 IBM Corporation




IBM Power Systems

Special notices (cont.)

IBM, the IBM logo, ibm.com AIX, AIX (logo), AIX 5L, AIX 6 (logo), AS/400, BladeCenter, Blue Gene, ClusterProven, DB2, ESCON, i5/0S, i5/0S (logo), IBM Business
Partner (logo), IntelliStation, LoadLeveler, Lotus, Lotus Notes, Notes, Operating System/400, OS/400, PartnerLink, PartnerWorld, PowerPC, pSeries, Rational, RISC
System/6000, RS/6000, THINK, Tivoli, Tivoli (logo), Tivoli Management Environment, WebSphere, xSeries, z/OS, zSeries, Active Memory, Balanced Warehouse,
CacheFlow, Cool Blue, IBM Systems Director VMControl, pureScale, TurboCore, Chiphopper, Cloudscape, DB2 Universal Database, DS4000, DS6000, DS8000,
EnergyScale, Enterprise Workload Manager, General Parallel File System, , GPFS, HACMP, HACMP/6000, HASM, IBM Systems Director Active Energy Manager,
iSeries, Micro-Partitioning, POWER, PowerExecutive, PowerVM, PowerVM (logo), PowerHA, Power Architecture, Power Everywhere, Power Family, POWER Hypervisor,
Power Systems, Power Systems (logo), Power Systems Software, Power Systems Software (logo), POWER2, POWER3, POWER4, POWER4+, POWERS5, POWER5+,
POWER6, POWER6+, POWER7, System i, System p, System p5, System Storage, System z, TME 10, Workload Partitions Manager and X-Architecture are trademarks
or registered trademarks of International Business Machines Corporation in the United States, other countries, or both. If these and other IBM trademarked terms are
marked on their first occurrence in this information with a trademark symbol (® or ™), these symbols indicate U.S. registered or common law trademarks owned by IBM at
the time this information was published. Such trademarks may also be registered or common law trademarks in other countries.

A full list of U.S. trademarks owned by IBM may be found at: http://www.ibm.com/legal/copytrade.shtml.

Adobe, the Adobe logo, PostScript, and the PostScript logo are either registered trademarks or trademarks of Adobe Systems Incorporated in the United States, and/or
other countries.

AltiVec is a trademark of Freescale Semiconductor, Inc.

AMD Opteron is a trademark of Advanced Micro Devices, Inc.

InfiniBand, InfiniBand Trade Association and the InfiniBand design marks are trademarks and/or service marks of the InfiniBand Trade Association.

Intel, Intel logo, Intel Inside, Intel Inside logo, Intel Centrino, Intel Centrino logo, Celeron, Intel Xeon, Intel SpeedStep, Itanium, and Pentium are trademarks or registered
trademarks of Intel Corporation or its subsidiaries in the United States and other countries.

IT Infrastructure Library is a registered trademark of the Central Computer and Telecommunications Agency which is now part of the Office of Government Commerce.
Java and all Java-based trademarks and logos are trademarks or registered trademarks of Oracle and/or its affiliates.

Linear Tape-Open, LTO, the LTO Logo, Ultrium, and the Ultrium logo are trademarks of HP, IBM Corp. and Quantum in the U.S. and other countries.

Linux is a registered trademark of Linus Torvalds in the United States, other countries or both.

Microsoft, Windows and the Windows logo are registered trademarks of Microsoft Corporation in the United States, other countries or both.

NetBench is a registered trademark of Ziff Davis Media in the United States, other countries or both.

SPECint, SPECfp, SPECjbb, SPECweb, SPECjAppServer, SPEC OMP, SPECviewperf, SPECapc, SPEChpc, SPECjvm, SPECmail, SPECimap and SPECsfs are
trademarks of the Standard Performance Evaluation Corp (SPEC).

The Power Architecture and Power.org wordmarks and the Power and Power.org logos and related marks are trademarks and service marks licensed by Power.org.
TPC-C and TPC-H are trademarks of the Transaction Performance Processing Council (TPPC).

UNIX is a registered trademark of The Open Group in the United States, other countries or both.

Other company, product and service names may be trademarks or service marks of others.
Revised December 2, 2010
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Notes on benchmarks and values

The IBM benchmarks results shown herein were derived using particular, well configured, development-level and generally-available computer systems. Buyers should
consult other sources of information to evaluate the performance of systems they are considering buying and should consider conducting application oriented testing. For
additional information about the benchmarks, values and systems tested, contact your local IBM office or IBM authorized reseller or access the Web site of the benchmark
consortium or benchmark vendor.

IBM benchmark results can be found in the IBM Power Systems Performance Report at hitp://www.ibm.com/systems/p/hardware/system_perf.html .

All performance measurements were made with ALX or AIX 5L operating systems unless otherwise indicated to have used Linux. For new and upgraded systems, the latest
versions of AIX were used. All other systems used previous versions of AIX. The SPEC CPU2006, LINPACK, and Technical Computing benchmarks were compiled using
IBM's high performance C, C++, and FORTRAN compilers for AIX 5L and Linux. For new and upgraded systems, the latest versions of these compilers were used: XL C for
AIX v11.1, XL C/C++ for AIX v11.1, XL FORTRAN for AIX v13.1, XL C/C++ for Linux v11.1, and XL FORTRAN for Linux v13.1.

For a definition/explanation of each benchmark and the full list of detailed results, visit the Web site of the benchmark consortium or benchmark vendor.

TPC http://www.tpc.org_

SPEC

LINPACK

Pro/E

GPC

VolanoMark

STREAM vww.cs.virginia.edu/stream/

SAP www.sap.com/benchmark/

Oracle, Siebel, PeopleSoft http://www.oracle.com/apps_benchmark/

Baan http://www.ssaglobal.com

Fluent http://www.fluent.com/software/fluent/index.htm
TOP500 Supercomputers http://www.top500.org/

Ideas International hti www.ideasinternational.com/benchmark/bench.html
Storage Performance Council  http://www.storageperformance.org/results

Revised December 2, 2010
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Notes on HPC benchmarks and values

The IBM benchmarks results shown herein were derived using particular, well configured, development-level and generally-available computer systems. Buyers should
consult other sources of information to evaluate the performance of systems they are considering buying and should consider conducting application oriented testing. For
additional information about the benchmarks, values and systems tested, contact your local IBM office or IBM authorized reseller or access the Web site of the benchmark
consortium or benchmark vendor.

IBM benchmark results can be found in the IBM Power Systems Performance Report at B
All performance measurements were made with AIX or AIX 5L operating systems unless otherwise indicated to have used Linux. For new and upgraded systems, the latest
versions of AIX were used. All other systems used previous versions of AIX. The SPEC CPU2006, LINPACK, and Technical Computing benchmarks were compiled using
IBM's high performance C, C++, and FORTRAN compilers for AIX 5L and Linux. For new and upgraded systems, the latest versions of these compilers were used: XL C for
AIX v11.1, XL C/C++ for AIX v11.1, XL FORTRAN for AIX v13.1, XL C/C++ for Linux v11.1, and XL FORTRAN for Linux v13.1. Linpack HPC (Highly Parallel Computing)
used the current versions of the IBM Engineering and Scientific Subroutine Library (ESSL). For Power7 systems, IBM Engineering and Scientific Subroutine Library (ESSL)
for AIX Version 5.1 and IBM Engineering and Scientific Subroutine Library (ESSL) for Linux Version 5.1 were used.

For a definition/explanation of each benchmark and the full list of detailed results, visit the Web site of the benchmark consortium or benchmark vendor.
SPEC
LINPACK
Pro/E
GPC
STREAM
Fluent
TOP500 Supercomputers
AMBER
FLUENT
GAMESS
GAUSSIAN
ANSYS
Click on the "Benchmarks" icon on the left hand side frame to expand. Click on "Benchmark Results in a Table" icon for benchmark results.
ABAQUS
ECLIPSE
MM5
MSC.NASTRAN
STAR-CD
NAMD

HMMER Revised December 2, 2010
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Notes on performance estimates

rPerf for AIX

rPerf (Relative Performance) is an estimate of commercial processing performance relative to other IBM UNIX
systems. It is derived from an IBM analytical model which uses characteristics from IBM internal
workloads, TPC and SPEC benchmarks. The rPerf model is not intended to represent any specific public
benchmark results and should not be reasonably used in that way. The model simulates some of the
system operations such as CPU, cache and memory. However, the model does not simulate disk or
network 1/O operations.

= rPerf estimates are calculated based on systems with the latest levels of AIX and other pertinent software
at the time of system announcement. Actual performance will vary based on application and configuration
specifics. The IBM eServer pSeries 640 is the baseline reference system and has a value of 1.0. Although
rPerf may be used to approximate relative IBM UNIX commercial processing performance, actual system
performance may vary and is dependent upon many factors including system hardware configuration and
software design and configuration. Note that the rPerf methodology used for the POWER®6 systems is
identical to that used for the POWERS5 systems. Variations in incremental system performance may be
observed in commercial workloads due to changes in the underlying system architecture.

All performance estimates are provided "AS IS" and no warranties or guarantees are expressed or implied by
IBM. Buyers should consult other sources of information, including system benchmarks, and application
sizing guides to evaluate the performance of a system they are considering buying. For additional
information about rPerf, contact your local IBM office or IBM authorized reseller.

CPW for IBM i

Commercial Processing Workload (CPW) is a relative measure of performance of processors running the IBM
i operating system. Performance in customer environments may vary. The value is based on maximum
configurations. More performance information is available in the Performance Capabilities Reference at:
www.ibm.com/systems/i/solutions/perfmgmt/resource.html Revised April 2, 2007
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