
Managing A Multi-Platform 
Environment



What We Will Cover

Operating systems choices currently 
available
Review, from a system administrator’s 
viewpoint, the most likely platforms for 
migration
Look at some of the tools available for 
managing other platforms



Which Operating System Platforms?

Windows 2000
HP-UX
Solaris
Red Hat Linux
AIX
OS/400



Operating System Options

Proprietary: Mainframe and midrange
Windows
UNIX
Linux



Proprietary Systems - Mainframes

IBM owns the market (Hitachi scaling back, 
Amdahl exiting market March 2002)
Systems: zSeries, S/390
Operating systems: VM, OS/390, VM/ESA, 
VSE/ESA, Linux
BIG $$$



Proprietary Systems - Midrange

HP e3000 and MPE/iX
Compaq Alpha and OpenVMS
Compaq Himalaya
IBM AS/400 and OS/400
Priced between mainframes and UNIX
POSIX compliant



Windows Server Operating Systems

Windows NT
Windows 2000
Windows .Net
Largest server market share
Large sites: NASDAQ, Dell
Highly scalable with clusters



Turnkey UNIX

Proprietary hardware and UNIX software
Sun: Solaris and SPARC
HP 9000: HP-UX, PA-RISC & IA64
IBM RS/6000: AIX and PowerPC (IA64?)
Compaq Alpha: Tru64, Alpha and IA64



Open UNIX

Runs on commodity hardware (Intel)
SCO OpenServer (acquired by Caldera)
FreeBSD
Linux distributions



Linux
Many hardware platforms
Fastest growing server operating system 
platform (units shipped and downloaded, not 
revenue)
Large sites: Amazon, Boeing, Dreamworks, 
Oracle
Many distributions: Red Hat, Mandrake, 
SuSE, Turbolinux, Caldera, Debian, 
Slackware, ……
http://www.distrowatch.com/



Linux Distributions

Red Hat: Number one distribution
Mandrake: Derived from Red Hat
SuSE: Largest in Europe
Slackware: Most “UNIX-like” distribution
Debian: Supported by volunteers

http://www.linux.com
http://www.linux.org



System Administration Tasks



System Administration – Hardware

System selection and recommendation
System installation (site prep)
Set up network 
Capacity planning
Upgrade hardware components
Add peripherals
Manage hardware resources



System Admin – Operating System

Installation
Upgrade to new releases
Patching system



System Admin – Disaster Recovery

Backup and restore
Crash recovery
Disaster recovery



System Admin – Day-to-day Management

Security (users, groups)
Printing and spooling
Storage (disk space) management
Performance



System Administration on six 
major platforms



Windows 2000



Windows 2000 Server

Windows 2000 Server
Windows 2000 Advanced Server
Windows 2000 Datacenter Server



Windows 2000 – Hardware Platforms

Intel IA32 support
Up to 32 processor and 64GB support 
(Datacenter version)
Clustering up to 32 systems
Not yet 64-bit
Largest vendors: Compaq, Dell, HP



Windows 2000 Cluster

Compaq Cluster
32 x 8-way (900 MHz) SQL Server 2000 
servers
4 x 4-way (700 MHz) MS Distributed 
Transaction Coordination servers
709,220 Transactions per minute (TPC-C)
Simulates 576,000 users



Windows 2000 Features

Thousands of available applications
Built-in Internet functionality
Reliable file sharing and printing
Scales well as application server
Easy to setup and manage
Security???



Windows 2000 – Administration Tools

Computer Management tool
Microsoft Management Console (MMC)
Active Directory



Windows 2000 – Administration Tools



Windows 2000 Installation

Installation Wizard
Configure boot drive
Configure network settings
Select services
Plug and Play hardware detection
Multiple reboots
Will install many extras by default (can lead 
to security issues)



Windows 2000 Updates

Update Wizard
Automatically updates installed modules
May reinstall items that you have removed 
from original install



Windows 2000 Patch Management

Downloadable from Microsoft
Service Packs
Hot fixes
Hfnetchk tool
Windows Update



Windows 2000 – Backup and Restore
Built-in limited version of Veritas Backup Exec



Windows 2000– Crash Recovery

Emergency Repair Disk
Third-party recovery tools
Arcserve
Backup Exec



Windows 2000 User Management

Built-in Administrator user
Administrator group
Domains
Domain Administrator group
Domain Controllers
Forests, Domain Trees
Directory Information Tree (DIT )



Windows 2000 User Management



Windows 2000 – Printing and Spooling

Add Printer wizard
Share printer queue
Printer pooling
Active Directory searching
Special services required for printer sharing 
with non-Windows servers



Windows 2000 – Printer Mgmt



Windows 2000 – Spool Queue Mgmt



Windows 2000 – Disk Management

Basic Disks (for Windows 9x and NT 
backward compatability)
Dynamic Disks
Online disk management
Create, extend, or mirror volume online
Add disks without restart
Manage Partitions



Windows 2000 – Disk Management



Windows 2000 – File Systems

File hierarchy within drive partition (with a 
drive letter)
Consists of a directory with subdirectories
NTFS
FAT
FAT32



Windows 2000 – Disk Space Management

Manage space within partitions
Quotas can be set on users (NTFS)
Compression is available (NTFS)



Windows 2000 – Performance

Built-in Tools
Task Manager
Performance tool in MMC
Defragmenter
Third-party tools (Lund SOS)



Windows 2000 – Performance



Windows 2000 – Performance



HP-UX



HP-UX

Versions supported: 10.2, 11.0, 11i
11i comes in four different Operating Environments
11i Operating Environment
11i Enterprise Operating Environment
11i Mission-Critical Operating Environment
11i Technical Computing Operating Environment
HP-UX often number one in midrange server 
revenue



HP-UX – Hardware Platforms

PA-RISC and IA64 based systems
rp-series (PA-RISC): Entry-level to midrange
rx-series (Itanium): Midrange
Superdome: High-end



HP-UX – Superdome

Maximum 64 processors
Maximum 128 GB memory
Up to 16 partitions
High-speed backplane with 16x400MBps 
channels
Second-highest TPC-C benchmark (non-
clustered)



HP-UX 11i Features

Multiple operating environments reduce OS 
install complexity
Per-processor licensing



HP-UX – Administration Tools

SAM – System Administration Manager
SCM – Service Control Manager
LVM – Logical Volume Manager



HP-UX – Administration Tools



HP-UX Installation
Ignite-UX
Configure disks and filesystems
Select software - Software Distributor 
(multiple passes)
Multiple reboots
Initial configuration process after reboot
Configure network
Set root password
System boots



HP-UX Software Updates

Software Distributor (SD-UX)
A set of commands and utilities
Install
Remove
List
Verify
Package software
Configure software



HP-UX Software Updates

Software Depots
swinstall
swlist
swremove
swverify
swcopy
swremove



HP-UX Patch Management

Downloadable from HP
Distributed as shar files
Unshar patches
swcopy – create a patch depot
swinstall – install patches
swremove – remove patches



HP-UX – Backup and Restore

Built-in tools
fbackup
frecover
tar
cpio
dump/restore
dd



HP-UX – Backup and Restore



HP-UX – Crash Recovery

Part of Ignite-UX
make_recovery – create a recovery tape
check_recovery – check to see if a new tape should 
be created
Recovery tape contains:
boot area
/stand (HP-UX kernel)
/sbin
/dev
/etc



HP-UX User Management

root user
/etc/passwd
useradd
usermod
userdel
passwd



HP-UX User Management



HP-UX User Management



HP-UX Group Management

/etc/group
groupadd
groupmod
groupdel



HP-UX – Configuring Printers



HP-UX – Printing and Spooling

System V print commands
lpsched – Schedules and prints jobs
lpshut – Stops printing services
lpadmin – Configures print system
lpstat – Reports status of printing services
lp – queues jobs for printing
lpr – queues jobs for printing (BSD support)



HP-UX – Spool Queue Management

accept – accepts jobs into queue
cancel – removes jobs from queue
reject – stops acceptance of jobs into queue
enable – enable printing of jobs from queue
disable - disable printing of jobs from queue
lpalt – modify jobs in queue
lpfence – sets minimum job priority for a 
printer



HP-UX – Disk Management

Logical Volume Manager (LVM)
Physical volumes
Volume groups
Logical Volumes
UNIX filesystems



HP-UX – Disk Management



HP-UX – Physical Volumes

Physical disk drive
ioscan
mediainit
pvcreate
pvdisplay
pvchange
pvremove



HP-UX – Format Disk



HP-UX – Volume Groups

A group of many physical volumes
vgcreate
vgdisplay
vgchange
vgextend
vgreduce
vgremove



HP-UX – Volume Groups



HP-UX  – Logical Volumes

Portions of Volume Group
swap
dump
raw data
file systems



HP-UX – File Systems

Consists of a directory with subdirectories
Mounted within file tree hierarchy
mount
umount
HFS
JFS (VxFS)
NFS



HP-UX – File Systems



HP-UX – Performance

ps
top
sar
vmstat
swap
iostat
uptime
GlancePlus
Third-party tools (Lund SOS)



Sun Solaris



Sun Solaris

Three versions supported: 2.6, 7.0, 8.0
Number one units shipped (commercial 
UNIX)
Usually number one in UNIX revenue
Solaris 8.0 – over one million registered 
copies



Sun Solaris – Hardware Platforms

SPARC-based systems
X86 support being phased out
Netra: Entry-level servers
Sunfire: Entry-level to high-end servers
Enterprise Servers: Midrange to high-end



Sun Solaris – Sunfire 15K

Maximum 106 processors
Maximum 576 GB memory
Up to 18 Dynamic System Domains 
(partitions)
Redundant Sun Fireplane Interconnect 172.8 
GBps



Sun Solaris 8.0 Features

Solaris Resource Manager and Sun Cluster
Live Upgrade
Hot Patching
Automated Dynamic Reconfiguration
Dynamic System Domains (Partitions)



Sun Solaris – Administration Tools

Admintool
Solaris Management Console
Solstice AdminSuite



Sun Solaris – Administration Tools



Solaris Installation

Default JumpStart Installation
Custom JumpStart Installation
Network Installation
Configure network
Select software
Configure disks



Solaris Updates

Packages
pkgadd
pkginfo
pkgchk
pkgrm
Admintool can be used to manage packages



Solaris Packages – Admintool



Solaris Packages – Admintool



Solaris Patch Management

Downloadable from Sun
Available in tar and zip formats
showrev –p
patchadd
patchrm



Solaris Patch Management



Solaris – Backup and Restore

Built-in tools
ufsdump
ufsrestore
tar
cpio
dd
Solstice Backup (Legato Networker)
Veritas Netbackup



Solaris – Crash Recovery

Reinstall from CD-ROM and ufsrestore
Third-party recovery tools
Solar Shield from Unitrends



Solaris User Management

root user
/etc/passwd
useradd
usermod
userdel
passwd



Solaris User Management



Solaris User Management



Solaris Group Management

/etc/group
groupadd
groupmod
groupdel



Solaris Group Management



Solaris – Configuring Printers



Solaris – Printing and Spooling

System V print commands
lpsched – Schedules and prints jobs
lpshut – Stops printing services
lpadmin – Configures print system
lpstat – Reports status of printing services
lp – queues jobs for printing



Solaris – Spool Queue Management

accept – accepts jobs into queue
cancel – removes jobs from queue
reject – stops acceptance of jobs into queue
enable – enable printing of jobs from queue
disable - disable printing of jobs from queue



Solaris – Disk Management

Format disk
Partition disk
Set up Logical Volumes
Create UNIX filesystems



Solaris – Format Disk

Boot block
Superblock
Inode
Storage or data block
format utility



Solaris – Disk Partitions

Disk is divided into chunks called Partitions or 
Slices
root partition
swap partition
user partition



Solaris – Logical Volumes

Combine multiple disks into logical volumes 
or metadisks – appear as a single virtual disk
Solstice DiskSuite
Veritas Logical Volume Manager
Mirroring
RAID-5



Solaris – File Systems

Consists of a directory with subdirectories
Mounted within file tree hierarchy
mount
umount
fsck
UFS
HSFS, PCFS, UDF
NFS



Solaris – Disk Space Management
Managed on a filesystem basis



Solaris – Performance

ps
top
sar
vmstat
swap
iostat
uptime
Third-party tools (Lund SOS)



Red Hat Linux



Red Hat Linux

Number one worldwide vendor (IDC)
Over 72% of Linux Internet web servers (over 
500K)
Strong support services



Red Hat Linux – Hardware Platforms

Intel IA32 and Itanium support
SPARC, Alpha, and PowerPC support
Runs on IBM zSeries (mainframes), pSeries
(RS/6000) and iSeries (AS/400)
Intel-based servers predominate



Red Hat Linux – Scalability

Supports 8-way Intel Xeon
Supports 4-way 64-bit Itanium
Runs on S/390 mainframe
Clustering
Oracle Parallel Server



Red Hat Linux 7.2 Features

Open Source
Free
Internet tools
Ease of management
Free
Samba
IBM platform support
Itanium support
Free



Red Hat Linux – Administration Tools

Linuxconf
Druid
Logical Volume Manager
Control Panel
Tools built into KDE and Gnome interfaces



Red Hat Linux – Administration Tools



Red Hat Linux Installation

Installation – Graphical or text wizard
Select type of Linux installation 
(Workstation, server, laptop)
Configure disk and filesystems
Select software options
Configure network
Configure video (Xconfigurator)



Red Hat Linux Installation



Red Hat Linux Updates and Patches

Major updates downloadable or available on 
CD-ROM
Red Hat Package Manager
Individual modules can be updated
Patches downloadable from Red Hat
Red Hat Package Manager .rpm format files



Red Hat Linux – Backup and Restore

dump
tar: backs up files and directories to one file
cpio: similar to tar
afio: Available in Linux (compresses files individually 
to avoid corruption problems like in tar)
dd: file copying and conversion program
KDat: KDE’s tar based backup utility
AMANDA (Advanced Maryland Automatic Network 
Disk Archiver): Client-server based backup from 
many hosts (UNIX and Windows) to central backup 
server



Red Hat Linux – Crash Recovery

Boot diskette
Open source tools
Crash Recovery Kit



Red Hat Linux User Management

root user
/etc/passwd
/etc/shadow
useradd
usermod
userdel
passwd
linuxconf



Red Hat Linux User Management



Red Hat Linux – Printing and Spooling

BSD print commands
lpd – schedules and prints jobs
printtool – configures print system
lpq – shows print queue contents & status
lpr – queues jobs for printing
lpc – controls a printer or queue
lprm – cancels a queued print job



Red Hat Linux – Disk Management

Format disk
Partition disk
Set up Logical Volumes
Create UNIX filesystems



Red Hat Linux –Disk Management



Red Hat Linux – Disk Partitions



Red Hat Linux – Logical Volume Mgr



Red Hat Linux – File Systems

Consists of a directory with subdirectories
Mounted within file tree hierarchy
mount
umount
ext3
ext2



Red Hat Linux – Performance

procinfo
ps
top
sar
vmstat
iostat



IBM AIX



IBM OS/400


