A
access time/speed
disk vs. CPU, 100, 127
network I/0 and, 139-140
acdirmin, acdirmax, acregmin, acregmax, and
actime parameters to tune network /O, 163
Address Resolution Protocol (ARP), 141, 160
Advanced Interactive eXecutive. See AIX, 7
Advanced Power Virtualization (APV), 8, 14,
17,25, 141, 168
aio, AIX 6.1 and, 176
aio_active parameter, AIX 6.1 and, 181
aioLpools and aioPpools, 181
aioo, AIX 6.1 and, 176, 181
AIX, 7-9,11, 14,17, 18,173
AIX 6.1, 175-187
aio_active parameter in, 181
aioLpools and aioPpools in, 181
asynchronous I/0O (AIO) and, 180182
autoconfig and, 180
availability in, 175
CPU tuning in, 179
disk I/O tuning in, 179, 180

Enhanced Journaled File System (JFS2) in, 179

fastpath parameter tuning in, 180, 180, 181

Index

fsfastpath parameter tuning in, 180, 180, 181

Internet Small Computer System Interface
(iSCSI) in, 179

100 vs. aioo to tune, 181

logical partitions (LPARs) and, 176

manageability of, 175

maxfree tuning in, 178

maxreqs parameter tuning in, 180

maxservers parameter tuning in, 180, 182

memory tuning in, 176-179, 177, 178, 179

minperm/maxperm tuning in, 177, 178

minservers parameter tuning in, 180, 182

netcdctrl daemon and, 182

Network File System (NFS) and, 183

network I/0 and, 182

no to tune network I/0 in, 182

POSIX and, 181

posix_aix_active parameter in, 181

POWERG6 and, 176

role based access control (RBAC) in, 175

security in, 175

strict_maxclient tuning in, 178

tunable defaults in, 175, 176

variable page size support (VPSS) in, 178

virtualization in, 175
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AIX 6.1, continued
vm_default_pspa parameter in, 178-179, 179
vmo to tune memory in, 177-179, 177, 178, 179
workload partitions (WPARs) in, 176

analyzing performance data, 18

Apple, 11

asynchronous I/0 (AIO), 97, 102, 125, 127,
180182
Oracle and, 192-193, 192

AT&T, 7,17

Atkins, Stephen, 37

autoconfig, AIX 6.1 and, 180

AutoSys, 55

B

balancing system workload, 5
baseline establishment, 3—4
Bell Labs, 7, 17
Berkeley Software Distribution (BSD), 7
bindprocessor, CPU tuning using, 52-53, 52, 53
biod daemon, network I/O tuning using, 138,
162, 169, 183
bottlenecks, 4, 5
CPU, 23-24
CPU-bound, 24
memory— vs. CPU-bound, 5

C

chdev, network I/O tuning using, 161

client tuning, network I/O and, 162—164. See
also network 1/O, tuning of

computational memory, 64, 65, 91

concurrent [/O (CIO), 97, 101-102, 125, 127
Oracle and, 193-194

CPU, 173
Advanced Power Virtualization (APV) and, 25
AIX 6.1 and, tuning of, 179
bindprocessor tuning tool for, 52-53, 52, 53
cpuinfo file in, 199
curt for monitoring, 25
filemon for monitoring, 25
gprof tuning tool for, 54
historical analysis, 56
iostat for monitoring, 31, 31

Linux on Power (LoP) and, 201
Iparmon for monitoring, 25
Iparstat for monitoring, 32-33, 32, 33
monitoring, 25-43
mpstat for monitoring, 25, 33-35, 34, 35
netpmon for monitoring, 25
nice to tune, 46, 46, 192
nmon for historical analysis of, 37-38, 37
nmon for monitoring, 36-37
Oracle and, tuning for, 192
pprof for monitoring, 25
process management and, 45
ps for monitoring, 38-39, 39
ps for tuning, 48, 48
renice tuning tool for, 47, 47, 192
sar for monitoring, 25, 28-30, 29, 30
sched_R and sched_D tuning tools for, 50, 50
schedo tuning tool for, 48-50, 49-50, 88, 179
smtctl tuning tool for, 53, 53
splat for monitoring, 25
thread management and, 45
time for timing of, 41, 41
timeslice tuning tool for, 51-52, 52
timex for timing of, 42, 42-43
timing tools for, 4143
topas for monitoring, 25, 35-36
tprof for tracing of, 3941, 40, 41
tracing tools for, 39-41
tuning, 23-24, 45-54
vmstat for monitoring, 25-29, 26, 28, 29, 30
w for monitoring, 31, 31
cpuinfo file, 199
cron, 36, 55
disk I/O monitoring using, 108
curt, 5
AIX 6.1 and, 176
CPU monitoring using, 25
CPU tracing using, 39

D

daemons, turning off, in LoP, 203-204, 204

data placement on disk, inner vs. outer areas,
104, 104, 125

Decimal Floating Point, 15, 18

Deep Blue supercomputer, 12
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deferred page space allocation (DPSA), 85-86, 92
device drivers and multipath 1/0, 127
Digital Equipment Corporation (DEC), 7, 17
direct 1/0, 97, 101, 125
disk I/0, 97-130, 173
access time in, 100, 127
AIX 6.1 and, tuning of, 179, 180
AIX LVM commands in monitoring, 112-118
asynchronous (AIO), 97, 102, 125, 127,
180-182, 192-193
capacity of, 100, 127
concurrent (CIO), 97, 101-102, 125, 127,
193-194
cron and, 108
data placement on, inner vs. outer areas, 104,
104, 125
device drivers and multipath, 127
direct, 97, 101, 125
Enhanced Journaled File System (JFS2)
tuning and, 105, 122-123, 126
file systems and, 105
filemon to monitor, 110, 116-117, 116, 117, 126
fileplace to monitor, 110, 116, 117-118, 118, 126
inodes and, 101
inter-disk policy for, 105
inter-policy and, 113-114, 125
intra-policy and, 126, 127128
introduction to, 99—-105
00 to tune, 120-122, 121¢, 122
iostat to monitor, 108, 111-112, 111, 112, 192
JES file system tuning parameters, using ioo,
121, 121¢
journaling file systems and, 121, 126
logical units (LUNS) in, 126, 127
Logical Volume Manager (LVM) and, 99,
103-104, 112-118, 125
logical volume monitoring in, 111-112, 111, 112
logical volume placement in, 125
logical volumes and placement,
intra/inter-policy for, 102104, 103
Islv to monitor, 110, 113-114, 113, 114, 126
Isof to monitor, 110, 169
Isvg to monitor, 113, 113
Ivmo to tune, 119-120, 120, 126
Ivmstat to monitor, 115-116, 115, 126

Mirror Write Consistency Check (MWCC)
and, 104, 113, 128
mirroring and, 126
monitoring of, 107-118
mount command for, 102, 102
multipath, with device drivers, 127
nmon to monitor, 107, 110-111, 110, 192
Oracle and, 127, 192-193
pacing of, 180
relational database management systems
(RDBMS) and, 127
sadc utility and, 108
sar to monitor, 107-108, 107, 108
sequential, 128
server minimum/maximum numbers and, 127
stack in, 99-100, 100
storage area networks (SANs) and, 126
syncd daemon and, 123
system layers and, 103—104, 103
System Management Interface Tool (SMIT)
and, 105
topas to monitor, 107, 108-111, 109, 110
tuning of, 119-123
Virtual Memory Manager (VMM) and, 101,
122-123
DNS. See Domain Name Server (DNS)
Domain Name Server (DNS), 141, 161-162,
168, 169, 182
Dynamic Energy Management, 15, 18
dynamic logic partitioning (DLPAR), 8, 93
CPU tuning and, 56
Linux on Power (LoP) and, 201

E
early page space allocation (EPSA), 85-86, 92, 189
Enhanced Journaled File System (JFS2)
AIX 6.1 and, 179
disk I/0O and, 105, 122-123, 126
memory and, 65
entstat, network I/0O monitoring using, 145,
145, 167
environments for testing, 18
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Ethernet
Internet Small Computer System Interface
(iSCSI) in, 179
jumbo frames in, 162, 167, 168—169
network I/0 and, 136, 141, 168
External Data Representation (XDR), 139

F

fastpath parameter tuning, AIX 6.1 and, 180,
180, 181

Fiber Distributed Data Interface (FDDI),
network I/0 and, 162

file memory, 64, 65, 91

file systems, disk I/O and, 105

filemon, 146
AIX 6.1 and, 176
CPU monitoring using, 25
disk I/O monitoring using, 110, 116-117,

116, 117, 126

fileplace, disk I/O monitoring using, 110, 116,
117-118, 118, 126

free, Linux on Power (LoP) monitoring using, 200

fsck, 8, 179

fsfastpath parameter tuning, AIX 6.1 and, 180,
180, 181

G

General Electric, 7

Global Technology Services, 57
gprof, CPU tuning using, 54
Griffiths, Nigel, 36

H
Hardware Management Console (HMC), 141
historical analysis
CPU, 56
nmon for, 37-38, 37
HMC. See Hardware Management Console (HMC)
hugepages parameter, Linux on Power (LoP)
tuning using, 203, 203
Hypervisor, 12, 13—14, 14, 24
Hypervisor Decrementer (HDEC), 14

|
1/0. See disk 1/O; network 1/0
IBM, iii-iv, 8,9, 11, 12, 17, 57
ifconfig
monitoring network I/O using, 161
Object Data Manager (ODM) and, 161
inetd daemon, network I/O monitoring using, 148
inodes, 101
input/output. See disk I/O; network 1/0
inter-policy, disk I/O, 105, 113-114, 125
Internet Protocol. See TCP/IP
Internet Small Computer System Interface
(iSCSI), 179
intra-policy, disk I/O, 126, 127-128
i00
AIX 6.1 and, 175, 176, 181
disk I/O tuning using, 120-122, 121t, 122
iostat, 55, 133
AIX 6.1 and, 176
CPU monitoring using, 31, 31
disk I/0O monitoring using, 108, 111-112,
111, 112, 192
ipgmalen parameter in tuning network 1/0, 160
iptrace, ipreport, and ipfilter, network 1/O
monitoring using, 154-155, 155, 168

J
Jann, Joefon, 12
JFS2. See Enhanced Journaled File System
Journaled File System (JFS)

memory and, 65

tuning parameters, using ioo, 121, 121¢
journaling file systems, disk I/O and, 121, 126
jumbo frame Ethernet, 162, 167, 168—169

K

Kasparov, Garry, 12
kill commands, 56

L

late page space allocation in (LPSA), 85-86, 92
layers, system, 103—104, 103

leaks in memory, 77-79, 78, 79, 92
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Igpg_size and Igpg_regions parameters, Oracle
and, 190
libraries, 8
Linux, 9, 14, 136
Linux on Power (LoP), iii, 173, 199-206
commands for, 200-201
CPU performance in, 201
cpuinfo file in, 199
daemons automatically started in, turning off,
203-204, 204
dynamic logical partitioning (DLPAR) in, 201
free command to monitor, 200, 200
hugepages parameter in, 203, 203
meminfo file in, 203, 203
monitoring, 199-200
nmon to monitor, 199
SEMMSL parameter tuning in, 202
SHMMAX parameter tuning in, 202
symmetric multithreading (SMT) in, 201
sysctl to tune, 202
SystemTap to monitor, 199
top command to monitor, 200
tuning, 202-204
virtualization in, 201
vm.nr.hugepages parameter tuning in, 202-203
vmstat to monitor, 200-201, 200
Live Application Mobility, 9
Live Partition Mobility, 15, 18, 19
load control and memory, 8788, 93
local area networks (LANs), 137. See also
network I/O
lockd, 139
logical partitions (LPARs), 6, 176
logical units (LUNs), 126, 127
logical volume, disk I/O and, 102-104, 103, 125
Logical Volume Manager (LVM), 17, 99,
103-104, 111118, 125
developmental history of, 8
lvmo to tune, 119-120, 120, 126
Ivmstat to monitor, 115-116, 115
logical volume monitoring, 111-112, 111, 112
Ipamon, CPU monitoring using, 25
Iparstat, 55
CPU monitoring using, 32-33, 32, 33

Iru_file_repage, memory tuning using, 82—84,
84,92

Iru_file_repage parameter, Oracle and, 191, 191

Irubucket, memory tuning and, 88-89, 89, 93

Isattr, network I/O monitoring using, 139-140,
139, 140, 147, 147, 161

Iscfg to monitor network 1/O, 140, 140, 167

Islv, disk I/O monitoring using, 110, 113-114,
113,114, 126

Isof, disk I/O monitoring using, 110, 169

Isps, memory monitoring using, 73, 92

Isvg, disk I/O monitoring using, 113, 113

Ivmo, disk I/O tuning using, 119-120, 120, 126

Ivmstat, disk I/O monitoring using, 115-116,
115, 126

M
market share of AIX, 9
Mars Pathfinder, 12
Massachusetts Institute of Technology (MIT), 7
maxclient
memory tuning using, 82-84, 84
network I/O tuning using, 163, 165
maxfree, 191, 191
AIX 6.1 and tuning in, 178
memory tuning using, 84, 85
maximum transfer unit (MTU), 162, 167
maxperm/minperm, 63, 66, 82-84, 84, 177, 178,
191, 191, 191
AIX 6.1 and, 177, 178
memory tuning using, 63, 66, 82—84, 84, 92
network I/O tuning using, 162—-163, 163,
165, 169
Oracle and, 191, 191
maxpgahead, 85
maxreqs parameter tuning, AIX 6.1 and, 180
maxservers parameter tuning, AIX 6.1 and,
180, 182
meminfo file, Linux on Power (LoP) tuning
using, 203, 203
memory, 61-96, 173
AIX 6.1 and, tuning, 176-179, 177, 178, 179
computational, 64, 65, 91
deferred page space allocation (DPSA) in,
85-86, 92

NOTE: Boldface indicates illustrations and code; t indicates a table.
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memory, continued

dynamic logic partitioning (DLPAR) and, 93

early page space allocation (EPSA) in,
85-86, 92

Enhanced Journaled File System (JFS2) and, 65

file memory in, 64, 65, 91

free list in VMM and, 64

introduction to, 63—-66, 63

Journaled File System (JFS) and, 65

late page space allocation in (LPSA) in,
85-86, 92

leaks, 77-79, 78,79, 92

load control and, 8788, 93

Iru_file_repage tuning using, 82-84, 84, 92,
191, 191

Irubucket to tune, 88-89, 89, 93

Isps to monitor, 73, 92

maxclient to tune, 82—-84, 84

maxperm/minperm to tune, 63, 66, 8284, 84,
177, 178, 191, 191, 191

maxpgahead to tune, 85

minfree and maxfree parameters in,84-85,
191, 191

monitoring of, 67-79

Network File System (NFS) and, 65

network subsystem, management of, 141

nmon to monitor, 81, 92

Oracle and, 189-191, 189

page space allocation in, 85-87, 92, 189-190

paging in, 65-66, 91

Partition Load Manager (PLM) and, 93

persistent segments in, 64, 91

ps page space allocation for, 87, 87

ps to monitor, 73-74, 74, 92

RAM added to, 93

rmss to tune, 89-90, 90, 93

sar to monitor, 71-73, 72, 92

scanning and, 88-89, 89, 93

schedo CPU tuning and, 88, 91, 92

svmon to monitor, 74-77, 75, 77, 92, 93

swapping in, 65-66

thrashing and, 65-66, 87-88, 91

topas to monitor, 67, 92

Translation Lookaside Buffer (TLB) and, 190

tuning of, 81-90

variable page size support (VPSS) in, 178
Virtual Memory Manager (VMM) and, 61,
63-64, 91. See also Virtual Memory

Manager (VMM)
vm_default_pspa parameter in, 178-179, 179
VMM statistic summary using vsmstat in, 71, 71
vmm_mpsize_support parameter in, 178
vmo to tune, 66, 81-82, 91, 92, 93, 190-191,
190, 191
vmstat to monitor, 67-70, 69, 70, 91, 92, 93
working segments in, 64, 91
workload balancing and, 87—88, 93
methodology of power tuning, 3-6, 17
minfree, memory tuning using, 84, 85, 191, 191
minperm. See maxperm/minperm
minservers parameter tuning, AIX 6.1 and, 180, 182
Mirror Write Consistency Check (MWCC), 104
disk I/O monitoring using, 113, 128
mirroring, disk I/O and, 126
monitoring system performance, 4-5, 18
CPU, 25-43
disk I/O and, 107-118
Linux on Power (LoP) and, 199
memory, 67-79
network I/0 and, 143-156
Motorola, 11
mount, 102, 102
hard vs. soft, 163
network I/O tuning using, 163—-164, 168
mpstat, 55
CPU monitoring using, 25, 33-35, 34, 35
Multics, 7
multipath I/O and device drivers, 127
Multiplexed Information and Computer Service.
See Multics

N
name resolution, network 1/0 and, 161-162,
168, 169, 182
netcdctrl daemon, 182
netpmon
AIX 6.1 and, 176
CPU monitoring using, 25
network I/O monitoring using, 134, 145-145,
146, 148, 152153, 152, 153, 167
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netstat, network I/0 and, 131, 133, 135,

143-145, 143, 144, 154, 154, 158, 158, 167,
168

Network File System (NFS), 136-139, 137, 138

memory and, 65
monitoring, 148-153, 167, 169, 183
network I/0 and, 131

network /0, 131, 172, 173

acdirmin, acdirmax, acregmin, acregmax, and
actime parameters to tune, 163

Address Resolution Protocol (ARP) and, 141,
160

Advanced Power Virtualization (APV) and,
141, 168

AIX 6.1 and, 182

biod daemon to tune, 138

biod to tune client in, 162, 169, 183

chdev and, 161

client tuning in, 162-164

Domain Name Server (DNS) and, 141,
161-162, 168, 169, 182

entstat to monitor, 145, 145, 167

Ethernet and, virtual and shared, 136, 141,
168

External Data Representation (XDR) and,
139

Fiber Distributed Data Interface (FDDI) and,
162

Hardware Management Console (HMC) and,
141

ifconfig to monitor, 161

inetd daemon to monitor, 148

Internet Small Computer System Interface
(iSCSI) in, 179

introduction to, 133141

ipgmalen parameter in tuning, 160

iptrace, ipreport, and ipfilter to monitor,
154155, 155, 168

jumbo frame Ethernet and, 162, 167,
168-169

lockd and, 139

Isattr to monitor, 139140, 139, 140, 147,
147, 161

Iscfg to monitor, 140, 140, 167

maxclient to tune, 163, 165, 169

maximum transfer unit (MTU) in, 162, 167

maxperm/minperm in tuning, 162—-163, 163,
165, 169

memory management in network subsystems
and, 141

monitoring of, 143-156

mount parameters to tune, 163—164, 168

name resolution in, 161-162, 168, 169, 182

netcdctrl daemon and, 182

netpmon to monitor, 134, 145-146, 146, 148,
152-153, 152, 153, 167

netstat to monitor, 131, 133, 143-145, 143,
144, 154, 154, 158, 158, 167, 168

Network File System (NFS), 131, 136-139,
137, 138, 148-153, 167, 169, 183

nfds in, 137-138

nfs to monitor, 148

nfs_rfc1323 in tuning, 164, 164

nfs4cl to monitor, 148, 151-152, 152, 167

nfsd to tune, 165

nfso to tune, 164—165, 164, 165, 168

nfsstat to monitor, 148, 149-151, 150, 151,
167

nmon to monitor, 148-149, 148, 167

no to tune, 157-161, 157, 159, 160, 161, 164,
164, 168, 182

Object Data Manager (ODM) and ifconfig,
161

Open Systems Interconnection (OSI) model
for networks and, 135, 138, 167

packets in, 136, 154-156, 168-169

portmap and, 139

protocols in, 141

protocols used in network and, 135-136, 164

remote procedure calls (RPCs) in, 137, 149,
163, 167

rfc1323 parameter in tuning, 159, 164—165,
164, 164

rsize and wsize parameters to tune, 163—164

sb_max parameter in tuning, 159

server tuning in, 164-165

speed of, 139-140

spray to monitor, 148, 148

System Management Interface Tool (SMIT), 161

TCP/IP layers and, 134, 135, 138

NOTE: Boldface indicates illustrations and code; t indicates a table. 215



Index

network 1/0, continued
tcp_nodedelyack parameter in tuning, 160
tcp_recvspace/tcp_sendspace parameters in
tuning, 158, 164, 164, 168
tcpdump to monitor, 156, 156, 168
thewall to tune, 157158, 159-160
threads in, 162
topas to monitor, 148, 149, 167
Transmission Control Protocol (TCP) and,
135-136, 164
trestop to stop trace in, 146, 146, 152
tuning of, 157-165, 157
udp_recevspace/udp_sendspace parameters in
tuning, 158, 159
use_isno parameter in tuning, 161, 161
User Datagram Protocol (UDP) and,
135-136, 164
virtual I/O servers (VIOs), 141, 168, 169
Virtual Memory Manager (VMM) and, 141,
162, 169
nfs, network I/O monitoring using, 148
nfs_rfc1323 in tuning network 1/0, 164, 164
nfs4cl, network I/O monitoring using, 148,
151-152, 152, 167
network I/0O monitoring using, 151-152,
152, 151
nfsd, network /O tuning using, 137-138, 165
nfso
AIX 6.1 and, 175, 176
network I/O tuning using 164—165, 164, 165,
168
nfsstat, network I/O monitoring using, 148,
149-151, 150, 151, 167
nice, 5, 55
CPU tuning using, 46, 46, 192
Oracle and, 192
nmon, 4, 55, 56, 67
CPU monitoring using, 36-37
disk I/O monitoring using, 107, 110-111,
110, 192
historical analysis using, 37-38, 37
Linux on Power (LoP) monitoring using, 199
memory monitoring using, 81, 92
network I/0O monitoring using, 148—149,
148, 167

no
AIX 6.1 and, 175, 176
network I/O tuning using, 157-161, 157, 159,
160, 161, 164, 164, 168, 182

0]

Object Data Manager (ODM), 180
ifconfig and, 161

Open Firmware, 14

Open Systems Interconnection (OSI) model for
networks, 135, 138, 167

Oracle, 173, 189198
asynchronous I/O (AIO) and, 192-193
concurrent I/O (CIO) in, 193-194
CPU tuning for, 192
disk I/0O and, 127
early allocation of paging space and, 189
iostat to monitor AIO in, 192-193, 193
lgpg_size and Igpg_regions parameters for, 190
Iru_file_repage parameter for, 191, 191
memory tuning for, 189-191
minfree and maxfree parameters in, 191, 191
minperm and maxperm parameters in, 191, 191
nice and renice to tune CPU for, 192
nmon to monitor AIO in, 192
Oracle Enterprise Manager (OEM) and, 189,

195-196, 195, 196

page space allocation and, 86—87, 92, 189-190
Statspack for, 194, 195
storage area networks (SANs) and, 194
symmetric multithreading (SMT) for, 192
System Global Area (SGA) in, 83, 190
Translation Lookaside Buffer (TLB) and, 190
Virtual Memory Manager (VMM) and, 189-190
vmo to tune memory for, 190-191, 190, 191

Oracle Enterprise Manager (OEM), 189,
195-196, 195, 196

P
pacing disk I/O, 180
packets, in network communication, 136,
154-156, 168-169
page space allocation, 85-87, 92
Oracle and, 189-190
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paging in memory, 65-66, 91
Partition Load Manager (PLM), 93
CPU tuning and, 56
PDP-7 computers, 7
Performance Toolbox (PTX), 57
persistent segments of memory, 64, 91
PM, 57
portmap, 139
POSIX, 7, 181
posix_aix_active parameter, AIX 6.1 and, 181
POWER, 24
Power Optimization with Enhanced RISC. See
POWER servers
POWER servers, iii, 8, 9, 11-15, 17, 18-19, 201
power tuning methodology, 36, 17
POWERS, 13-14
POWERG, 14-15, 18
AIX 6.1 and, 176
PowerVM, 14, 15, 18, 141, 201
pprof
AIX 6.1 and, 176
CPU monitoring using, 25
process management, CPU, 45
procmon, 57
AIX 6.1 and, 176
proctree, AIX 6.1 and, 176
protocols, network, 135-136, 141, 164
ps, 5, 55, 56
CPU monitoring using, 39-39, 39
CPU tuning using, 48, 48
memory monitoring using, 73-74, 74, 92
memory page space allocation using, 87, 87

R
RAM, 93
raso, AIX 6.1 and, 175
Red Hat Linux, 136, 200
Regatta architecture, 12, 13
relational database management systems
(RDBMS), 127
remote procedure calls (RPCs), 137, 149, 163, 167
renice, 5, 55
CPU tuning using, 47, 47, 192
Oracle and, 192
repeating the tuning process, 6

resource increases, 6

rfc1323 parameter in tuning network /O, 159,
164-165, 164, 169

RISC architecture and POWER, 11-12

Ritchie, Dennis, 7, 17

rmss, memory tuning using, 89-90, 90, 93

role based access control (RBAC), 175

RS/6000, 8, 17

rsize, network I/O tuning using, 163—164

Run-Time Abstraction Services (RTAS), 14

S
sadc, disk I/O monitoring using, 108
sar, 55, 67
CPU monitoring using, 25, 28-30, 29, 30
disk I/0O monitoring and, 107-108, 107, 108
memory monitoring using, 71-73, 72, 92
sb_max parameter in tuning network 1/0, 159
scanning memory, lrubucket and, 88—89, 89, 93
sched_R and sched_D, CPU tuning using, 50, 50
schedo, 55, 56, 66
AIX 6.1 and, 175, 176
CPU tuning using, 48-50, 49-50, 88, 179
memory tuning using, 91, 92
schedtune, 66, 91
scheduler tuning, 5-6
security, AIX 6.1 and, 175
SEMMSL parameter, Linux on Power (LoP)
tuning using, 202
sequential I/O, 128
servers
minimum/maximum numbers and 1/O, 127
network I/O and, tuning, 164-165
virtual I/O (VIOs), 141, 168, 169
shared partitions, 67
SHMMAX parameter, Linux on Power (LoP)
tuning using, 202
simultaneous multithreading (SMT), 13, 24
smctl, 55
SMIT. See System Management Interface Tool
(SMIT)
smtctl, 56
CPU tuning using, 53, 53, 53
Solaris, 9
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splat, 5
CPU monitoring using, 25
CPU tracing using, 39
spray, network I/O monitoring using, 148, 148
stack, 1/0, 99-100, 100
Statspack, 194, 195
storage area networks (SANs)
disk I/O and, 126
Oracle and, 194
stress testing, 4-5, 18
strict_maxclient, AIX 6.1 and tuning in, 178
Sun Microsystems, 136
svmon
AIX 6.1 and, 176
leaks in memory monitored with, 77-79, 78,
79,92, 93
memory monitoring, using, 74-77, 75, 77
swapping in memory, 65-66
symmetric multiprocessing (SMP), 8
symmetric multithreading (SMT), 8, 13, 24, 55,
56,192
Linux on Power (LoP) and, 201
syncd daemon, disk I/O tuning using, 123
sysctl, Linux on Power (LoP) tuning using, 202
System Global Area (SGA), Oracle, 83, 190
system layers, 103—104, 103, 103
System Management Interface Tool (SMIT), 105
network I/0 and, 161
System p, 57
SystemTap, Linux on Power (LoP) and, 199

T

TCP/IP, layers of, 134, 135, 138

tcp_nodedelyack parameter in tuning network
/0, 160

tep_sendspace/tcp_recvspace parameter in
tuning network I/O, 158, 164, 164, 168

tepdump, network I/O monitoring using, 156,
156, 168

testing/test environments, 56

thewall, network I/O tuning using, 157-158,
159-160

Thompson, Ken, 7, 17

thrashing, 87-88, 91
memory and paging and swapping and, 65-66

memory tuning and, 87—88
page space allocation/tuning and, 87
thread management
CPU, 45
network /O tuning and, 162
time, CPU timing using, 41, 41
timeslice, CPU tuning using, 51-52, 52
timex, CPU timing using, 42, 4243
timing tools, CPU, 41-43
Tivoli Monitoring System, 57
top, Linux on Power (LoP) monitoring using, 200
topas, 4, 55, 56, 67
AIX 6.1 and, 176
CPU monitoring using, 25, 35-36
CPU tuning with, 24
disk I/O monitoring using, 107, 108-111,
109, 110
memory monitoring using, 67, 92
network I/O monitoring using, 148, 149, 167
tprof, 5, 56, 146
CPU tracing using, 3941, 40, 41
trace, 5
CPU tracing using, 39
network 1/0 and, 146, 152
tracing tools, CPU, 3941
Translation Lookaside Buffer (TLB), 190
Transmission Control Protocol (TCP), 135-136,
164. See also TCP/IP
trerpt, CPU tracing using, 39
trestop, 146, 146, 152
trpof, AIX 6.1 and, 176
tuning, 5-6
CPU, 45-54
disk I/O and, 119-123
Linux on Power (LoP) and, 202-204
memory, §1-90
network I/0 and, 157-165

U

udp_sendspace/udp_recevspace parameter in
tuning network 1/O, 158

Uniplexed Information and Computing Service.
See Unix

Unix, iii-iv, 7-8, 9, 11, 17

upgrading, 18
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use_isno parameter in tuning network 1/0, 161, 161
User Datagram Protocol (UDP), 135-136, 164

\"
variable page size support (VPSS), 178
virtual I/O servers (VIOs), 141, 168, 169
virtual memory, 173
Virtual Memory Manager (VMM), 61, 63—64,
67,91
direct I/O and, 101
disk I/O tuning using, 122—123
early allocation of paging space and, 189
free list in, 64
network I/O and, subsystem memory and, 141
network I/O tuning using, 162, 169
Oracle and, 189-190
page space allocation for, 189-190
paging in, 65-66, 91
summary of statistics for, using vmstat, 71, 71
thrashing and, 65-66
Translation Lookaside Buffer (TLB) and, 190
tuning of, 66
variable page size support (VPSS) in, 178
vm_default_pspa parameter in, 178-179, 179
vmm_mpsize_support parameter in, 178
vmo for, 66
vmtune for, 66
virtualization, 6, 8, 14, 17, 18, 141, 169, 175
Linux on Power (LoP) and, 201
vm.nr.hugepages parameter, Linux on Power
(LoP) tuning using, 202-203
vm_default_pspa parameter, 178-179, 179
vmm_mpsize_support parameter, 178
vmo, 66
AIX 6.1 and, 175, 176

AIX 6.1 and, memory tuning using, 177-179,
177,178,179
memory tuning using, 81-82, 91, 92, 93,
190-191, 190, 191
Oracle, memory tuning using, 190-191, 190, 191
vmstat, 4, 55, 67, 78, 81, 133
AIX 6.1 and, 176
CPU monitoring using, 25-29, 26, 28, 29, 30
CPU tuning with, 24
Linux on Power (LoP) monitoring using, 200
memory monitoring using, 67-70, 69, 70,
92,93
memory tuning and, 91
vmtune, 66, 91

W
w, 55
CPU monitoring using, 31, 31
wide area networks (WANSs), 136. See also
network I/O
working segments of memory, 64, 91
workload analysis, 55
workload balancing, 5, 87-88, 93
Workload Manager, 55
workload partitions (WPARs), 8-9
AIX 6.1 and, 176
wsize, network I/O tuning using, 163-164

X
X/OPEN, 7
XDR. See External Data Representation (XDR)

y4

zombie processes, 56

NOTE: Boldface indicates illustrations and code; t indicates a table.
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