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The following are trademarks or registered tradema  rks of other companies.
Cisco is a registered trademark of Cisco Systems, Inc.
Lotus, Notes, and Domino are trademarks or registered trademarks of Lotus Development Corporation
UNIX is a registered trademark of The Open Group in the United States and other countries.
Microsoft, Windows and Windows NT are registered trademarks of Microsoft Corporation.
Linux®

* All other products may be trademarks or registered trademarks of their respective companies.

Notes:

Performance is in Internal Throughput Rate (ITR) ratio based on measurements and projections using standard IBM benchmarks in a controlled environment. The actual throughput
that any user will experience will vary depending upon considerations such as the amount of multiprogramming in the user's job stream, the I/O configuration, the storage configuration,
and the workload processed. Therefore, no assurance can be given that an individual user will achieve throughput equivalent to the performance ratios stated here.

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

All customer examples cited or described in this presentation are presented as illustrations of the manner in which some customers have used IBM products and the results they may
have achieved. Actual environmental costs and performance characteristics will vary depending on individual customer configurations and conditions.

This publication was produced in the United States. IBM may not offer the products, services or features discussed in this document in other countries, and the information may be
subject to change without notice. Consult your local IBM business contact for information on the product or services available in your area.

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

Information about non-IBM products is obtained from the manufacturers of those products or their published announcements. IBM has not tested those products and cannot confirm
the performance, compatibility, or any other claims related to non-IBM products. Questions on the capabilities of non-IBM products should be addressed to the suppliers of those
products.

Prices subject to change without notice. Contact your IBM representative or Business Partner for the most current pricing in your geography.
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Disclaimers

» This document contains System z9 CPU capacity planning guidelines for
z/OS Communications Server TN3270. The measurements were made
on a z9-109 (2094-S38). Please use the Large Systems Performance
Reference (LSPR) data to adjust the CPU capacity numbers in this
document to the level of zSeries hardware you are planning to use.

» All performance data contained in this document was obtained in the
specific operating environment and under the conditions described and is
presented as an illustration only. Performance obtained in other
operating environments may vary and customers should conduct their
own testing.
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Requirement

» Customer requests for TN3270 Capacity Planning data are increasing

» For each z/OS CS release, performance measurements have traditionally been
made for 8K, 16K, 32K, 64K, and 128K TN3270 users with results published in the
performance summary report.

» Recently, customers have been requesting data for as many as 256K TN3270
users.

» Performance metrics (CPU cost per transaction, MIPS, transactions per second,
etc.)

 Scalability
 Storage utilization
» Customer goals:
» Consolidation of multiple TN3270 installations on a single z/OS LPAR.
* Replacing SNA transport with TN3270 IP.
» Consolidating outboard TN3270 installations on z/OS.
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| IBM Software Group

Workload Characteristics

» TN3270E users with a transaction size of 100 bytes in and 800 bytes out.
30 second think time between transactions.
Workloads generated using the IBM TPNS program product.
ITPECHO TPNS echo program used as the TN3270 application.
A series of measurements were made with the following characteristics:
» TN3270 users ranging from 8K to 256K
» TN3270 servers ranging from 1 to 8
» TN3270 ports per server ranging from 1 to 4
» Measurements were made with no security (clear text), Transport Layer
Security (TLS), and Application Transparent TLS (AT-TLS). The TLS and

AT-TLS measurements were made using Triple DES (3DES) encryption and
Secure Hash Algorithm (SHA) authentication.

YV V VYV V

Note 1: z9 hardware was used by the TN3270 server for all measurements presented in this
document. On the z9, encryption and decryption for 3DES is performed by the hardware (CPACF).

Note 2: All MIPS requirements were calculated using the Large System Performance Reference
(LSPR) MIPS rating based on the z/OS 1.6-MIX ratio.
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Test Environment
» Client hosts:

» One z990 2084-332 LPAR with 4 dedicated CPs
» One z9-109 2094-S38 LPAR with 4 dedicated CPs

» 4G of real storage

1.2G of ECSA; CSA=(3000,1200M)
FIXEDMAX(1500M); ECSAMAX(200M)

>

»

» z/OS CS V1R9

» Two TCP/IP stacks per LPAR
>

Each TCP/IP stack running one copy of TPNS (four TPNS instances total driving up to 64,000

users each)

» TN3270 server host:

» One z9-109 2094-S38 LPAR with 4 dedicated CPs

» 4G of real storage

> 700M of ECSA; CSA=(3000, 700M)
> FIXEDMAX(1500M); ECSAMAX(120M)

» 7z/OS CS V1R9
» One TCP/IP stack

» One, two, four, or eight TN3270 servers
» MAXFILEPROC=131,072; MAXSOCKETS=260,000

January 2008
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Test Environment continued

» Application host:

» One z9-109 2094-S38 with 4 dedicated CPs

» 4G of real storage

» 700M of ECSA; CSA=(3000,700M)

» FIXEDMAX(1500M); ECSAMAX(120M)

» z/OS CS V1R9

» One TCP/IP stack

» Four instances of the TPNS ITPECHO application (up to 64,000 connections each)
» Connectivity:

» Client hosts to Server host: IP over OSA Express-2 Gigabit Ethernet

» Server host to Application host: EE over OSA Express-2 Gigabit Ethernet

January 2008 Copyright 2008 IBM Corporation
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Test Environment continued - Configuration Diagram

zSeries z990 2084-334
and
z9-109 2094-S38

o’

zSeries z9-109
2094-S38

(e

'I_'NB'Z'TO"SEW&[.

TN3270 IP traffic
Gigabit Ethernet

Client host LPARSs:
~ 4 dedicated CPs
~ 4 GB real storage
» 1.2 GB ECSA
» FIXED MAX(1500M)
» ECSA MAX(200M)
» TCP/IP x 2 (4 stacks total)
> TPNS x 2 (4 instances total;
up to 64K users each)

January 2008

SNA LU2 EE traffic
Gigabit Ethernet

zSeries z9-109
2094-S38

(e

SNA PLU

Server host LPAR:
~ 4 dedicated CPs
~ 4 GB real storage
» 700MB ECSA
> FIXED MAX(1500M)
» ECSA MAX(120M)
> TCP/IP
»TN3720x1,2,4,0r 8
» MAXFILEPROC=131,072
» MAXSOCKETS=260,000

Copyright 2008 IBM Corporation

Application host LPAR:
- 4 dedicated CPs
» 4 GB real storage
» 700MB ECSA
> FIXED MAX(1500M)
» ECSA MAX(120M)
» TCP/IP
» ITPECHO x 4 (up to 64K
connections each)
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Limitations / Optimizations

» Four client TCP/IP stacks are required to drive 256K users due to the 64K
ephemeral port limitation per stack.

» Storage tuning is required to support 256K TN3270 sessions on a single LPAR.
» CSA and private storage must be balanced.

» Extra page data space is required on the server and application hosts when TLS or AT-TLS
security is used with large numbers of users.

» Use of secure connections requires significantly more private storage than clear text. With
z/OS CS running in 32 bit mode, the maximum number of secure connections that can be
supported is 128K. Attempts to go significantly beyond 128K connections were
unsuccessful due to storage constraints. Common and private storage requirements were
unable to be balanced such that all storage requirements could be accommodated in the 2
Gigabytes that are addressable in 32 bit mode.

» VTAM buffer tuning is required to support 256K users.
» Refer to the appendix for specifics.

Note 1: For V1R9, the maximum connections per port has been expanded from 128K to 512K.

Note 2: For V1R9, significant ECSA reductions have been achieved. A single TCP/IP stack with
a single port now has adequate storage available to support 256K clear text connections and
128K secure connections.
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Summary of Results

» Multiple TN3270 servers and ports versus one:

» The performance for one versus multiple TN3270 servers and one versus
multiple ports is similar. The following is a sampling of results for 256K clear

text users:
e One server with 1 port: .176 ms CPU/tr; 8,275 TPS
* One server with 2 ports: .173 ms CPU/tr; 8,221 TPS
e Two servers with 1 port each: 175 ms CPU/tr; 7,918 TPS
e Two servers with 4 ports each: .186 ms CPU/tr; 8,046 TPS
* Four servers with 1 port each: .166 ms CPU/tr; 8,014 TPS
» Eight servers with 1 port each: .181 ms CPU/tr; 8,306 TPS

» The storage requirements for the TCP/IP stack are similar for one versus
multiple TN3270 servers.

» Since each TN3270 server requires it's own private storage pool, the total
storage requirements for the TN3270 servers increase as the number of
servers increase.
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Summary of Results continued

» Secure connections versus clear text:

» The CPU penalty for secure connections varies widely. The CPU increase
ranges from as little as 7% to as much as 69%. The average CPU increase for
TLS secure connections with 3ADES SHA compared to clear text is about 40%
and the average for AT-TLS secure connections is about 30%.

» The CPU penalty for secure connections is less for two TN3270 servers than
for one.

W FeE-

January 2008 Copyright 2008 IBM Corporation Page 13




IBM Software Group

Scalabllity
(Clear Text and Secure)
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Telnet Server Scalability
= One TN3270 server with one port

TN3270 Server CPU Scalability
Clear Text, AT-TLS, and TLS
IS 1 TN server with 1 Port
2 500
§ 9 400 Clear Text CPU
© ——
o Y9AE Q1
T g 300 |aesEs TLS CPU
S 9 200 N 194.40 196.66 195.29 o
= —_— N
> 9 19N
o = 158.12 VA —o— % T7%2 AT-TLS CPU
O 100 P
g 0
$ 8K 16K 32K 64K 128K 256K
Number of Users
3DES SHA
Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: 4-way 2094-S38

W FeE-
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Telnet Server Scalability

= One TN3270 server with two ports

Server CPU per Transaction
Microseconds

500
400
300
200
100

TN3270 Server CPU Scalability
Clear Text, AT-TLS, and TLS
1 TN server with 2 Ports

287.44
243.78
24%06 219.67 206.62 v
206.9 ——r— —h 4?
15942 13912 BT 12362 172.53
8K 16K 32K 64K 128K 256K

Number of Users

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: 4-way 2094-S38

Clear Text CPU
—.—

TLS CPU
%

AT-TLS CPU
——

3DES SHA
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Telnet Server Scalability

= Two TN3270 servers with one port each

Server CPU per Transaction
Microseconds

500
400
300
200
100

TN3270 Server CPU Scalability
Clear Text, AT-TLS, and TLS
2 TN servers with 1 Port each

251.57

209.19 186.51 188.31 191.33
ﬁl& S A
16964 14519 1354 12277

17459

8K 16K 32K 64K 128K
Number of Users

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: 4-way 2094-S38

256K

Clear Text CPU
—.—

TLS CPU
%

AT-TLS CPU
——

3DES SHA

January 2008

Copyright 2008 IBM Corporation

Page 17



| IBM Software Group

Telnet Server Scalability

= Two TN3270 servers with four ports each

Server CPU per Transaction
Microseconds

500
400
300
200
100

TN3270 Server CPU Scalability
Clear Text, AT-TLS, and TLS
2 TN servers with 4 Ports each

27%23
225.84
203.69 196.49 204.33
' 17?.40 . T% 8032
15528 15063 15210
8K 16K 32K 64K 128K 256K

Number of Users

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: 4-way 2094-S38

Clear Text CPU
—.—

TLS CPU
%

AT-TLS CPU
——

3DES SHA
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Telnet Server Scalability

= Four TN3270 servers with one port each

Server CPU per Transaction
Microseconds

500
400
300
200
100

TN3270 Server CPU Scalability
Clear Text, AT-TLS, and TLS
4 TN servers with 1 Port each

Clear Text CPU
—.—

279.12

244.60 01739 S14.71 226.31 TLS CPU
1995

156.88 —— — = —— 165.91 AT-TLS CPU

M 1Z20.0U i
8K 16K 32K 64K 128K 256K
Number of Users
3DES SHA

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: 4-way 2094-S38
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Telnet Server Scalability

= Eight TN3270 servers with one port each

Server CPU per Transaction
Microseconds

500
400
300
200
100

TN3270 Server CPU Scalability
Clear Text, AT-TLS, and TLS
8 TN servers with 1 Port each

Clear Text CPU
283.14 ——
25N?%Hﬂ 195.04 287,99 TLSVC PU
19583 17258 Tcin —p—Tefs0 AT-TLS CPU
.
8K 16K 32K 64K 128K 256K
Number of Users
3DES SHA

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: 4-way 2094-S38
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Clear Text
Measurements
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Performance Metrics (clear text)

= One TN3270 server

= 256K users

1 TN3270 server
address space;

~one port

1 TN3270 server
address space;

two ports

Transaction rate 8275 tr/sec 8275 tr/sec 8221 tr/sec 8221 tr/sec
CPU per transaction .176 msl/tr .130 msl/tr 173 msltr .131 ms/tr
LPAR utilization 36.3% 27.0% 35.5% 26.9%
MIPS required 578 429 564 428
OSA GbE utilization o o

for 3270 traffic el et

OSA GbE utilization 0 0

for EE traffic LR Lo

ECSA storage 501 MB 326 MB 490 MB 328 MB
requirement

TN3270 private 1.07 GB 1.05 GB

storage requirement

Total storage 2.09 GB 456 MB 2.07 GB 443 MB
requirement

January 2008
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Performance Metrics (clear text)

= Two TN3270 servers
= 256K users

2 TN3270 server 2 TN3270 server
address spaces; address spaces;

one port each four ports each

Transaction rate 7918 tr/sec 7918 tr/sec 8046 tr/sec 8046 tr/sec
CPU per transaction 175 msl/tr .139 msl/tr .186 ms/tr .139 ms/tr
LPAR utilization 34.6% 27.6% 37.5% 28.0%
MIPS required 549 439 596 445
OSA GbE utilization 0 0

for 3270 traffic AU e

OSA GbE utilization 0 0

for EE traffic . e

ECSA storage 499 MB 329 MB 499 MB 329 MB
requirement

TN3270 private 1.36 GB 1.39 GB

storage requirement

Total storage 2.38 GB 472 MB 2.41 GB 444 MB

requirement

January 2008 Copyright 2008 IBM Corporation Page 23
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Performance Metrics (clear text)
= Four and eight TN3270 servers

= 256K users

4 TN3270 server
address spaces;

one port each

8 TN3270 server
address spaces;

one port each

Transaction rate 8014 tr/sec 8014 tr/sec 8306 tr/sec 8306 tr/sec
CPU per transaction .166 ms/tr .138 msl/tr .181 msl/tr .128 ms/tr
LPAR utilization 33.2% 27.6% 37.7% 26.5%
MIPS required 528 439 599 421
OSA GbE utilization 0 0

for 3270 traffic SE LA

OSA GbE utilization o o

for EE traffic Lol Lot

ECSA storage 490 MB 329 MB 485 MB 330 MB
requirement

TN3270 private 1.92 GB 3.05 GB

storage requirement

Total storage 2.93 GB 412 MB 4.06 GB 411 MB
requirement

January 2008
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MIPS Requirements (clear text)
= One TN3270 server with one port

TN3270 Performance
Clear Text

1 Server with 1 Port

8K 16K 32K 64K
Number of Users

10
9
8
§ 7
8 6
5
S
2 4 2N
— s
3 %, >
2 S5 (3
2 % SN )
1 : O—Im_Isﬂﬁ_46—5ﬂL
0 21{1]3 33g5’5 59594 g—’_‘

Server MIPS
—=—

Trans/Sec
&

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each
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MIPS Requirements (clear text)
= One TN3270 server with two ports

TN3270 Performance
Clear Text

1 Server with 2 Ports

10 s
9 e
8 &39—
L 7
c 5 2, Server MIPS
a <9 ®
(23 ’Jv
3 2, Trans/Sec
c 4 h)
[ 3 A YA &
6‘ Ueé‘ U@
2 % % 6
% o s
1 AN 33,86 56708 T15.11 24134 S63-+7
8K 16K 32K 64K 128K 256K

Number of Users

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each

"N FeRs
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MIPS Requirements (clear text)

= Two TN3270 servers with one port each

TN3270 Performance
Clear Text
2 Servers with 1 Port each

13 <
<5
8 2>
L 7
c 6 > Server MIPS
& s o, o
3 4 2, ¢ Trans/Sec
e ‘([o o
= 3 N2 2
0O, < <
1 % S0 < 549.46
0 234 355293 62700 116.22 239.28 o
8K 16K 32K 64K 128K 256K

Number of Users

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each

. - -
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MIPS Requirements (clear text)

= Two TN3270 servers with four ports each

TN3270 Performance
Clear Text
2 Servers with 4 Ports each

=
o

Number of Users

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each

9
8
% 7
S 6
§ 5 %?‘90
2 4 5
= o3 5 e
< 6‘9 d)x
0 23{}53 38%)0 6§.34 127.67 258.'83 I
8K 16K 32K 64K 128K 256K

Server MIPS
—.—

Trans/Sec
&
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MIPS Requirements (clear text)

= Four TN3270 servers with one port each

TN3270 Performance
Clear Text

4 Servers with 1 Port each

=

Thousands
O R, N WP o N OO O

Number of Users

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each

Server MIPS
—.—

Trans/Sec
&

January 2008
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MIPS Requirements (clear text)
= Eight TN3270 servers with one port each

TN3270 Performance
Clear Text

8 Servers with 1 Port each

=

0
9 %
8.
8 Yo——
)
2 ; 2 Server MIPS
8 5 v@)n ——
3 , o, ~ Trans/Sec
= 7 % &
2 > % C
1 6.‘)" <> =
: 2719 42,13 73729 138.64 255.-17 E—
8K 16K 32K 64K 128K 256K

Number of Users

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each
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Storage Utilization (clear text)

= One TN3270 server with one port

2500
2250
2000
1750
1500
1250
1000

750

500

250

z/OS Storage Used (KB)
Thousands

TN3270 Storage Utilization

Clear Text

1 TN Server with 1 Port

2094624
/
/
1269#44
1060992

/WWDU' /
A77126 66000,
T AvA]

el . ;5; ar7992 — 503000
308600 332712 3 - 293000

124000 15§puu 1540600 199000 2

8000 16000 32000 64000 128000 256000

# of TN3270E Sessions

Total Storage
—.—
TN3270 Private
——

ECSA
A

January 2008

Copyright 2008 IBM Corporation

Page 31



| IBM Software Group

Storage Utilization (clear text)

= One TN3270 server with two ports

2500
2250
2000
1750
1500
1250
1000

750

500

250

z/OS Storage Used (KB)
Thousands

TN3270 Storage Utilization
Clear Text
1 TN Server with 2 Ports

2045824

1283412
1052500

s3s)
69

536892 578650 — W 47 490000

314032 338168 Shgers . 296000

A

8000 16000 32000 64000 128000 256000

# of TN3270E Sessions

Total Storage
—.—
TN3270 Private
——
ECSA
JAN
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Storage Utilization (clear text)

= Two TN3270 servers with one port each

z/OS Storage Used (KB)
Thousands
|_\
al
o
o

TN3270E Storage Utilization
Clear Text
2 Servers with 1 Port each

/Lﬁ.\JUU
P
1562982
117
_ 95410

801708 8020 Sl 955784
— . * 760264 499000

202000 300000
8000 16000 32000 64000 128000 256000

# of TN3270E Sessions

Total Storage
—.—

TN3270 Private
——

ECSA
A
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Storage Utilization (clear text)

= Two TN3270 servers with four ports each

z/OS Storage Used (KB)
Thousands
|_\
al
o
o

TN3270E Storage Utilization
Clear Text
2 Servers with 4 Ports each

\55’
i

15 4
11
10106
. — 980968
20 3 000 29%000
8000 16000 32000 64000 128000 256000

# of TN3270E Sessions

Total Storage
—.—

TN3270 Private
——

ECSA
A
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Storage Utilization (clear text)

= Four TN3270 servers with one port each

TN3270E Storage Utilization

# of TN3270E Sessions

Clear Text
4 Servers with 1 Port each
3500
& 3000 292
3
S 2500
0 9 /3;}3(
D 2 2000
% g Jﬁj/ziﬁag/ 17384
€ 5 1500 w D — T
2 " 1000 | 1135208 116628 1215484 1310548
(@) 490000
N 500 305000 %
12%000 13%000 15%000 20%000
0
8000 16000 32000 64000 128000 256000

Total Storage
—.—

TN3270 Private
——

ECSA
A
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Storage Utilization (clear text)
= Eight TN3270 servers with one port each

4500
4000
3500
3000
2500
2000
1500
1000

500

z/OS Storage Used (KB)
Thousands

TN3270E Storage Utilization
Clear Text
8 Servers with 1 Port each

/40§i448

32

2487448 2533480 265418 054472
2268192 2289624 2364652 2443652

nnnnnn 485000
125000 135000 154000 202000 it S
8000 16000 32000 64000 128000 256000

# of TN3270E Sessions

Total Storage
—.—

TN3270 Private
——

ECSA
A

. - -
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TLS
Measurements
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Performance Metrics (TLS)

= One TN3270 server

= 128K users

1 TN3270 server
address space;

one port

1 TN3270 server
address space;

two ports

Transaction rate 4021 tr/sec 4021 tr/sec 3695 tr/sec 3695 tr/sec
CPU per transaction .195 msl/tr .131 msl/tr 244 msltr .128 ms/tr
LPAR utilization 19.6% 13.1% 22.5% 11.8%
MIPS required 312 208 358 188
OSA GbE utilization . .

for 3270 traffic 286 820

OSA GbE utilization 0 0

for EE traffic . P2t

ECSA storage 306 MB 207 MB 303 MB 208 MB
requirement

TN3270 private 1.46 GB 1.96 GB

storage requirement

Total storage 2.06 GB 287 MB 1.87 GB 283 MB
requirement

January 2008
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Performance Metrics (TLS)

= Two TN3270 servers

= 128K users

2 TN3270 server
address spaces;

one port each

2 TN3270 server
address spaces;

four ports each

Transaction rate 3922 tr/sec 3922 tr/sec 3837 tr/sec 3837 tr/sec
CPU per transaction .191 msl/tr .109 msl/tr .204 msl/tr 141 msitr
LPAR utilization 18.8% 10.6% 19.6% 13.4%
MIPS required 298 169 312 213
OSA GbE utilization . 0

for 3270 traffic a2t LA

OSA GbE utilization o o

for EE traffic st e2%

ECSA storage 301 MB 206 MB 306 MB 207 MB
requirement

TN3270 private 1.55 GB 1.60 GB

storage requirement

Total storage 2.16 GB 272 MB 2.22 GB 272 MB
requirement

January 2008
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Performance Metrics (TLS)
= Four and eight TN3270 servers

= 128K users

4 TN3270 server
address spaces;

one port each

8 TN3270 server
address spaces;

one port each

Transaction rate 3906 tr/sec 3906 tr/sec 4095 tr/sec 4095 tr/sec
CPU per transaction .226 msl/tr .140 msl/tr .238 msl/tr 144 msitr
LPAR utilization 22.1% 13.7% 24.4% 14.8%
MIPS required 351 218 388 235
OSA GbE utilization . 0

for 3270 traffic N =

OSA GDbE utilization o o

for EE traffic e 11.3%

ECSA storage 307 MB 207 MB 310 MB 208 MB
requirement

TN3270 prlva}te 213 GB

storage requirement

Total storage 2.75 GB 288 MB 3.95 GB 272 MB
requirement
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MIPS Requirements (TLS)
= One TN3270 server with one port

TN3270 Performance
TLS

1 Server with 1 Port

5 -
<0
4 e
)
2 3 <> Server MIPS
3 R0 ——
3 2% o Trans/Sec
< 2 % o
1 - -6
3 é>‘9 162.80 312.09
28,14 46227 83.47 : — e
0 o —
8K 16K 32K 64K 128K

Number of Users

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each

"N FeRs
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MIPS Requirements (TLS)
= One TN3270 server with two ports

TN3270 Performance
TLS

1 Server with 2 Ports

5
eé\%\
4 %
A o
g <, Server MIPS
g 3 %
3 , 2 # Trans/Sec
= UV
= X 6:( &
5 ~0_ ©
' 3 > 358.04
20573 5024 91.26 171.07 :
8K 16K 32K 64K 128K

Number of Users

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each

. - Jmﬂ -~
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MIPS Requirements (TLS)

= Two TN3270 servers with one port each

TN3270 Performance
TLS

2 Servers with 1 Port each

B
%’e
4 %
[%2]
2 5 X Server MIPS
g (@@ —O—
3 2, 2 Trans/Sec
i 2 % c
1 oy o
o 26,0 44736 78.86 : e
8K 16K 32K 64K 128K

Number of Users

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each
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MIPS Requirements (TLS)

= Two TN3270 servers with four ports each

TN3270 Performance
TLS

2 Servers with 4 Ports each

Thousands

%

)

%,

<> L4

2 Server MIPS
ov?&) ——

% Trans/Sec
86.33 164.23 311.61
32K 64K 128K

Number of Users

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each
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MIPS Requirements (TLS)

= Four TN3270 servers with one port each

TN3270 Performance
TLS

4 Servers with 1 Port each

Thousands

B
2
%,
2 Server MIPS
o8 —o—
223 ° Trans/Sec
%o, A

91.74 173.77 351.36
32K 64K 128K

Number of Users

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each
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MIPS Requirements (TLS)
= Eight TN3270 servers with one port each

TN3270 Performance
TLS

8 Servers with 1 Port each

Number of Users

2
%
4 S
0
2 3 2 Server MIPS
g k%) ——
> '6‘0
o 2 Trans/Sec
e 2 U6‘0 N
o) >
' % < 387.77
30,08 49244 88.40 158.19 e
A "R . A— L S
8K 16K 32K 64K 128K

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each
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Storage Utilization (TLS)
= One TN3270 server with one port

TN3270E Storage Utilization
TLS
1 Server with 1 Port

2500
= 2250 2064484
D 2000 -
3 1750
2 3 1500 " 1asanis
o c
o § 1250 }.“-92/ //
< 3
S IE 1000 81 . weo/
n 750
wn 56?@ — M
@) 500 352276 SRS — 292000
N 250 |—123000 131000153000 200000 —

0

16000 32000 64000 128000
# of TN3270E Sessions

Total Storage
—.—
TN3270 Private
——

ECSA
A

"N FeRs
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Storage Utilization (TLS)
= One TN3270 server with two ports

TN3270E Storage Utilization
TLS
1 Server with 2 Ports

# of TN3270E Sessions

2500
= 2250
X 2000 %//4
- 1750
2 3 1500 ~
D c
> § 1250 1170 1260800
© 5
= 1000
S £ 81
gF e — 7@;0/
R — sQrse—
) 82 S 303000
N 250 200 153000 204000
122000 132000 A
0
8000 16000 32000 64000 128000

Total Storage
-
TN3270 Private
——
ECSA
A

"N FeRs
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Storage Utilization (TLS)

= Two TN3270 servers with one port each

TN3270E Storage Utilization
TLS
2 TN Servers with 1 Port each

3000
o 2500
< ﬁeeo s
o Total Storage
§ g 2000 -

c .
] TN3270 Private
% o 1500 4 47844 .
Pt O 11 nnnnn
o C
{n F 1000 usib_:";g 94 ECASA
) . & 823036
O 205 704912
N 500 643052 202000 303000
0
8000 16000 32000 64000 128000
# of TN3270E Sessions

. - -
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Storage Utilization (TLS)

= Two TN3270 servers with four ports each

TN3270E Storage Utilization
TLS
2 TN Servers with 4 Ports each

# of TN3270E Sessions

3000
o 2500
3 2216372
e}
g g 2000 —
S 15
© & 1500
S 3 11
S < 99226
= E 1000 913565
8 s . 873860
N 306000
0
8000 16000 32000 64000 128000

Total Storage
—.—
TN3270 Private
——

ECSA
A
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Storage Utilization (TLS)

= Four TN3270 servers with one port each

z/OS Storage Used (KB)
Thousands

TN3270E Storage Utilization
TLS
4 TN Servers with 1 Port each

}%732
_—
20
16
1 Q%zm 1517856
* 1398508
1215868 1280884
307000

—Hﬁeee—}s%eee—ls%ooo_m%QOL

8000 16000 32000 64000
# of TN3270E Sessions

128000

Total Storage
-
TN3270 Private
——
ECSA
A

. - -
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Storage Utilization (TLS)

= Eight TN3270 servers with one port each

TN3270E Storage Utilization

# of TN3270E Sessions

TLS
8 TN Servers with 1 Port each
5000
4500
Q4000 )ﬁm
8 2] 3500 > 28584
] 287
g -c% 3000 2601068 269822 5555060
o 4 2500 = v 2585952
s 3 2386568 2454858
5 2 2000
2 " 1500
O 1000
N 210000
508 123000 132000 15000 205000 319000
8000 16000 32000 64000 128000

Total Storage
-
TN3270 Private
——
ECSA
A
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Performance Metrics (AT-TLS)

= One TN3270 server

= 128K users

1 TN3270 server
address space;

one port

1 TN3270 server
address space;

two ports

Transaction rate 4019 tr/sec 40109 tr/sec 4215 tr/sec 4215 tr/sec
CPU per transaction .193 msl/tr .134 msltr .189 ms/tr .110 ms/tr
LPAR utilization 19.4% 13.5% 19.9% 11.6%
MIPS required 309 215 317 184
OSA GDbE utilization o o

for 3270 traffic et T2

OSA GbE utilization 0 0

for EE traffic A b

ECSA storage 301 MB 209 MB 295 MB 207 MB
requirement

TN3270 prlva}te 669 MB 673 MB

storage requirement

Total storage 2.06 GB 273 MB 2.05 GB 283 MB
requirement
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Performance Metrics (AT-TLS)

= Two TN3270 servers

= 128K users

2 TN3270 server
address spaces;

one port each

2 TN3270 server
address spaces;

four

orts each

Transaction rate 4070 tr/sec 4070 tr/sec 4008 tr/sec 4008 tr/sec
CPU per transaction .184 msltr 111 msl/tr .189 ms/tr .125 ms/tr
LPAR utilization 18.8% 11.2% 18.9% 12.6%
MIPS required 298 178 301 200
OSA GbE utilization . .

for 3270 traffic L A

OSA GbE utilization 0 0

for EE traffic B0 13.8%

ECSA storage 297 MB 208 MB 298 MB 206 MB
requirement

VRS20 il 956 MB 996 MB

storage requirement

Total storage .33 GB 272 MB 2.38 GB 272 MB
requirement
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Performance Metrics (AT-TLS)

= Four and eight TN3270 servers
= 128K users

4 TN3270 server 8 TN3270 server
address spaces; address spaces;

one port each one port each

Transaction rate 3866 tr/sec 3866 tr/sec 4020 tr/sec 4020 tr/sec
CPU per transaction .216 ms/tr 112 ms/tr .192 msl/tr .109 ms/tr
LPAR utilization 20.9% 10.8% 19.3% 11.0%
MIPS required 332 172 306 175

OSA GbE utilization

[0) 0,
for 3270 traffic S0 6.1%
OSA GbE utilization 0 o
for EE traffic 13.7% 10.9%
ECSA storage 301 MB 207 MB 299 MB 208 MB
requirement
TN3270 private 1.52 GB 2.63 GB
storage requwement
Total storage 2.93 GB 272 MB 4.01 GB 272 MB

requirement
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MIPS Requirements (AT-TLS)

= One TN3270 server with one port

TN3270 Performance

Thousands

AT-TLS
1 Server with 1 Port
N7,
%,
2, Server MIPS
%
o) Trans/Sec
7) O
.&0
zﬁ' 4 76.47 156.44 308,59

32K 64K 128K

Number of Users

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each
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MIPS Requirements (AT-TLS)
= One TN3270 server with two ports

TN3270 Performance
AT-TLS

1 Server with 2 Ports

Number of Users

4
v’)
4 \;@7
24
(2]
2 5 > Server MIPS
8 e, ——
3 , - o Trans/Sec
e U\S;) >
" 2 % K2
1 G o)
2 44:20 79.18 : —
0
8K 16K 32K 64K 128K

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each
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MIPS Requirements (AT-TLS)

= Two TN3270 servers with one port each

TN3270 Performance

Thousands

AT-TLS
2 Servers with 1 Port each
700
2y
Y Server MIPS
Vu%:.e —O—
% o Trans/Sec
6.‘)(9 <&
298.42
——0
32K 64K 128K

Number of Users

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each
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MIPS Requirements (AT-TLS)

= Two TN3270 servers with four ports each

TN3270 Performance

Thousands

AT-TLS
2 Servers with 4 Ports each
N7,
00%0
>, Server MIPS
o e
>
Trans/Sec
EON o
.0@
301.12
—®
32K 64K 128K

Number of Users

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each
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MIPS Requirements (AT-TLS)

= Four TN3270 servers with one port each

TN3270 Performance

Thousands

Number of Users

AT-TLS
4 Servers with 1 Port each
B2
(oY
9,
K4
Y Server MIPS
VG‘Q\S —.—
z @ Trans/Sec
eﬂ‘ 6:%)3 )0
° @ 331.81
171.55 '
. 23&‘% 4849 86.49 17155 3%
8K 16K 32K 64K 128K

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each
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MIPS Requirements (AT-TLS)
= Eight TN3270 servers with one port each

TN3270 Performance
AT-TLS

8 Servers with 1 Port each

Thousands

%
> Server MIPS
s —o—
)
A Trans/Sec
%
306.21
82.51 1§g§ e
32K 64K 128K

Number of Users

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each
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Storage Utilization (AT-TLS)
= One TN3270 server with one port

TN3270 Storage Utilization
AT-TLS
1 TN Server with 1 Port

2500

2250 20‘51 388

2000 s

1750 / Total Storage

1500 -
1299365 TN3270 Private

1250
——
1000 87 _—
750 570Q1R ARO2192

z/OS Storage Used (KB)
Thousands

58Q096 — 1/""%‘*‘ A
500 74824 4732
303628 326712 $ 301000
250 ﬁz?m—ﬁgooo—ﬁi@%—miml
0
8000 16000 32000 64000 128000

# of TN3270E Sessions

. - -
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Storage Utilization (AT-TLS)
= One TN3270 server with two ports

TN3270E Storage Utilization
AT-TLS
1 Server with 2 Ports
2500
= 2250 2048080
¥ 2000 /
5 1750 / Total Storage
2 3 1500 ——
v 1309668 TN3270 Private
> 9 1250 / —_——
S 2 1000 883646 ECSA
h " 750 69
59i|§80 A
n 4824
% 500 31Q036 334172 S84<bl N 295000
250 5
0
8000 16000 32000 64000 128000
# of TN3270E Sessions

. - -
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Storage Utilization (AT-TLS)

= Two TN3270 servers with one port each

TN3270E Storage Utilization
AT-TLS
2 Servers with 1 Port each

# of TN3270E Sessions

3000
g 2500 saggoen
® ., 2000 )
32 ~
15
o & 1500 ST
g 3 115 ')n/
=
& F 1000 865416 96 2280 956438
656420 751M
8 583168 607264 656420 8
R 12000 134000 151000 200000 _ 297000
0
8000 16000 32000 64000 128000

Total Storage
—.—
TN3270 Private
——

ECSA
A
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Storage Utilization (AT-TLS)

= Two TN3270 servers with four ports each

TN3270E Storage Utilization
AT-TLS
2 Servers with 4 Ports each

# of TN3270E Sessions

3000
e}
I} 2000
25 e
g & 1500
© 2 11
S < 10004 995996
=+ 1000 894872
8 . 684504 788632 —
o bU@S‘M 53Q204 $
N 500 202000 298000
0
8000 16000 32000 64000 128000

Total Storage
—.—
TN3270 Private
——

ECSA
A
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Storage Utilization (AT-TLS)

= Four TN3270 servers with one port each

TN3270E Storage Utilization
AT-TLS
4 Servers with 1 Port each
3500
o 3000 7°_3£900—
g /
S 2500 __~
i piggpes
a S 2000 17
S 3 1500 | 143144 o -
5 2 — 1518072
g = 1000 1145352 1166452 1214516 1314768
Q
N 500 307000
0
8000 16000 32000 64000 128000
# of TN3270E Sessions

Total Storage
—.—
TN3270 Private
——

ECSA
A

. - -
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Storage Utilization (AT-TLS)
= Eight TN3270 servers with one port each

TN3270E Storage Utilization
AT-TLS
8 Servers with 1 Port each
5000
4500
2 4000 /4(30;424
3 m 3500 /wﬁysr
9 5 3000 2841688
o 253704 2642088 — o
o @ 2500 B . . 5455072 2626472
© 2 2250340 2278052 2326052
S S 2000
2 " 1500
O 1000
N 200000
508 123000 134000 157000 205000 299000
8000 16000 32000 64000 128000
# of TN3270E Sessions

Total Storage
-
TN3270 Private
——
ECSA
A

. - -
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Secure Compared to Clear Text
= One TN3270 server with one port

TN3270 Performance
TLS and AT-TLS vs. Clear Text

) 1 TN Server with 1 Port

= 100.00

S 75.00

O 7 46 L A

g 5000 | 33 38 3739 41 36 38 55

2 2500 :- - - . .

) 1 -

= 0.00 0 -2 0 -0 2 2 -3 12
8 2500 - - -5 -5 -
(D)

X -50.00

L 8K 16K 32K 64K 128K Overall

Number of Users

B TLS TN Server CPU/Trans B AT-TLS TN Server CPU/Trans [ ] TLS Trans/Sec [} AT-TLS Trans/Sec

3DES SHA
Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each
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Secure Compared to Clear Text
= One TN3270 server with one port

z/OS CS V1R9 TN3270E Capacity Planning
TLS vs. AT-TLS vs. Clear Text
3DES encryption with SHA authentication

200
S
5
= 256K
N 150 users |
5 "
D '
o //
O 100 ~
= 128K -
g users /
% /.
— 64K /
8 50 users |_"] //
k) 3K "
': 16K ugers ///—I/
ol 8K users —
o users
= 0
0 1 2 3 4 5 6 7 8
Transactions per Second
Thousands

® Clear Text < AT-TLS = TLS

January 2008 Copyright 2008 IBM Corporation Page 71



| IBM Software Group

Secure Compared to Clear Text
= One TN3270 server with two ports

TN3270 Performance
TLS and AT-TLS vs. Clear Text

> 1 TN Server with 2 Ports
P 100,00

3 7500

O 5000

S 2500

()

> 000

S .25.00

D)

@ -50.00

L 8K 16K 32K 64K 128K Overall

Number of Users
[ TLS TN Server CPU/Trans B AT-TLS TN Server CPU/Trans [ ] TLS Trans/Sec [ AT-TLS Trans/Sec

3DES SHA
Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each
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Secure Compared to Clear Text

= One TN3270 server with two ports

z/OS CS V1R9 TN3270E Capacity Planning
TLS vs. AT-TLS vs. Clear Text
3DES encryption with SHA authentication

200
S
c
2 256K
(’3 150 users
= A
=
5 e
o] L~
o 128K /
O 100 users //
o A /
g // ,/
n 64K / ///
@ users //
c 50 AT
© 32K /?/
tk  users
- 14K P
I} 8K USErs i
° users
=
0
0 1 2 3 4 5 6 7 8

Transactions per Second
Thousands

® Clear Text < AT-TLS = TLS

"N FeRs

January 2008 Copyright 2008 IBM Corporation Page 73




| IBM Software Group

Secure Compared to Clear Text

= Two TN3270 servers

with one port each

TN3270 Performance

TLS and AT-TLS vs. Clear Text
2 TN Servers with 1 Port each

100.00

75.00

50.00

34 29

25.00 15

B

0.00 L_ - 00 ‘ -_,_
2 -0 -0 -0 -4 -3 -7 -3

3 -1

-25.00

-50.00

% (Relative to Clear Text)

8K

B TLS TN Server CPU/Trans

16K 32K 64K 128K
Number of Users

B AT-TLS TN Server CPU/Trans | TLS Trans/Sec

Overall

B AT-TLS Trans/Sec

3DES SHA

Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each
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Secure Compared to Clear Text

= Two TN3270 servers with one port each

z/OS CS V1R9 TN3270E Capacity Planning

TLS vs. AT-TLS vs. Clear Text
3DES encryption with SHA authentication

200

S
c
2 256K
g 150 users
5 "
- —
o /
O 100 —
5 128K -
GE) |users | /
] " L~
D 64K //,-/
GC) 50 users =
E X / —
_ 16K ugers ~ |
[0 8K —
5 useﬁf?&
= 0
0 1 2 3 4 5 6 7 8

Transactions per Second
Thousands

® Clear Text < AT-TLS = TLS

B B ) S
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Secure Compared to Clear Text

= Two TN3270 servers with four ports each

TN3270 Performance
TLS and AT-TLS vs. Clear Text

-
o
f_é 2 TN Servers with 4 Ports each
« 100.00
©
O 75.00
O faYal

50.00
= 25.00 24 26 14 3 19 30 15 = 23 29

. 7

@ e e B B B
> 0.00
S -0 -2 -0 -1-1 - 2 -2
S 2500 -10 -6
o -50.00
 —
$ 8K 16K 32K 64K 128K Overall

Number of Users
B TLS TN Server CPU/Trans B AT-TLS TN Server CPU/Trans [ ] TLS Trans/Sec [ AT-TLS Trans/Sec

3DES SHA
Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each
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Secure Compared to Clear Text

= Two TN3270 servers with four ports each

z/OS CS V1R9 TN3270E Capacity Planning

TLS vs. AT-TLS vs. Clear Text
3DES encryption with SHA authentication

200

N
g 256K
) users
S 150 /-
5 /
o) L~
o /
O 100 //
E, 128K /
E /,‘ users //
,U)_, 64K %//
GC) 50 users ////
E 30K / /
= 16K ubers_
s
=) users
= 0
0 1 2 3 4 5 6 7 8

Transactions per Second
Thousands

® Clear Text < AT-TLS = TLS

B B ) S
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Secure Compared to Clear Text

= Four TN3270 servers with one port each

TN3270 Performance
TLS and AT-TLS vs. Clear Text

f_é 4 TN Servers with 1 Port each

. 100.00

@ 75.00 6763 66 5o

O 50.00 46

£ k00

4 On B

2 0.00 o = - 3 3
5 -25.00 =

o -50.00

$ 8K 16K 32K 64K 128K Overall

Number of Users
B TLS TN Server CPU/Trans B AT-TLS TN Server CPU/Trans [ ] TLS Trans/Sec ] AT-TLS Trans/Sec

3DES SHA
Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each
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Secure Compared to Clear Text

= Four TN3270 servers with one port each

z/OS CS V1R9 TN3270E Capacity Planning

TLS vs. AT-TLS vs. Clear Text
3DES encryption with SHA authentication

200

150

256K

- users

100 128K / =
/ users /

users _~

32K
16K use /
—

N USers g
users —|

0 1 2 3 4 5 6 7 8

a1
o

\ O\
\
\

Total Telnet Server CPU Utilization %

o

Transactions per Second
Thousands

® Clear Text < AT-TLS = TLS

"N FeRs
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Secure Compared to Clear Text
= Eight TN3270 servers with one port each

TN3270 Performance
TLS and AT-TLS vs. Clear Text

—
o
f_é 8 TN Servers with 1 Port each
« 100.00
S
@ 75.00 57
@)
50.00
e o 17 16 21, 1814 26 25
q_) 25.00 1U 9 0 Tz 0 #
2 000 _—T-__OT_h - -_3_1 . —
T 2500 - - 2 -5
(D)
@ -50.00
 —
$ 8K 16K 32K 64K 128K Overall

Number of Users
B TLS TN Server CPU/Trans B AT-TLS TN Sever CPU/Trans [ ] TLS Trans/Sec [ AT-TLS Trans/Sec

3DES SHA
Clients: One 4-way 2084-332 and one 4-way 2094-S38
TN and Appl Server: One 4-way 2094-S38 each
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Secure Compared to Clear Text
= Eight TN3270 servers with one port each

z/OS CS V1R9 TN3270E Capacity Planning

TLS vs. AT-TLS vs. Clear Text
3DES encryption with SHA authentication

200

S
5 256K
= users
g = o
) -~
D >
O 100 s -
—_ /
g / 128K /
) P L users| A~
v 64K -~ ///
g 5 e
= —

E 3PK ‘4/
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('5 Ul
S
=) users
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0 1 2 3 4 5 6 7 8

Transactions per Second
Thousands

® Clear Text < AT-TLS = TLS

B B ) S
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Conclusions

“§7 256K TN3270 users can be supported by a single TCP/ IP stack and a single
TN3270 server running on a zSeries LPAR.

» Some storage and buffer tuning is required.

&~ Multiple TN3270 servers and ports don’t improve perf ~ ormance significantly.
The only exception being that two TN3270 servers ha  ve less CPU penalty

for secure connections than does one.

» However, for a large TN3270 installation, it is typically wise to define multiple
servers in a fail over configuration.

& Multiple TN3270 servers require more storage thana  single server due to
increased private storage demands.

T In general AT-TLS consumes about 10% less CPU than  TLS. The total CPU
consumed by the TN3270 server averages about 40% mo re than clear text
when using TLS secure connections with 3DES SHA, an  d averages about
30% more when using AT-TLS secure connections.

. - ..JDJ:‘“ S -
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TN3270 z/OS CPU Requirements

# trans/user x # users X CPU secs/tran CPU secs

Elapsed secs Elapsed secs
Example: z/OS V1R9, 8000 users, 2 tr/min/user, clear text (data from page 15)

2 trans/user x 8000 users x 0.000199666 CPU secs/tr (N1) 0.0532 CPU secs

60 Elapsed secs 1 Elapsed secs

N1: z/OS TCP/IP + VTAM + TN3270 address spaces (z9-109, 2094-S38 four CP
LPAR)

If the CPU secs/Elapsed secs ratio is greater than 1, more than one processor
would be required.

January 2008 Copyright 2008 IBM Corporation Page 84



| IBM Software Group

TN3270 z/OS CPU Utilization

CPU secs/Elapsed secs
-------------------------------- X 100 % = CPU Utilization %
# of processors

Example: z/OS V1R9, 8000 users, 2 tr/min/user, clear text (data from page 84)

0.0532 CPU secs/Elapsed secs
------------------------------------------ x 100% = 1.3%
4 processors

Thus, the CPU requirement for the z/OS TCP/IP + VTAM + TN3270 address
spaces for 8000 TN3270 users running clear text with a 30 second think time is
1.3% of a four processor 2094-S38 LPAR.

LSPR can be used to adjust for other processors types.
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Buffer Tuning

VTAM buffer tuning used for 256K user measurements:

» Buffers tuned specifically for 256K user Telnet

CRA4BUF=(500,,,,200,100)
CRPLBUF=(32760,,,,500,500)
|IOBUF=(32760,544.80,,500,500)
LFBUF=(32760,,0,,300,60)
TIBUF=(32760,,10,,1000,200)
T1BUF=(5000,.10,,300,60)
T2BUF=(2000,.10,.300,60)

» Other buffer settings used:

APBUF=(16,,2,,1,3),
BSBUF=(60,,,,60,29),
LPBUF=(30,,0,,6,2),
SFBUF=(32,,0,,1,1),
SPBUF=(2,,0,,1,1),
XDBUF=(5,,0,,1,4),

January 2008 Copyright 2008 IBM Corporation Page 86



| IBM Software Group

Buffer Usage

VTAM buffer usage for the server LPAR (one TN3270 s

erver with one port):

Buffer / Users | 8K 16K 32K 64K 128K 256K
CRA4BUF 9 11 11 13 19 29
CRPLBUF 8004 17326 37134 48000 92000 > 100K
IOBUF 2571 3496 5831 5831 9403 21228
LFBUF 8003 16003 32003 48003 92003 > 100K
TIBUF 2591 3583 6147 6147 10044 26775
T1BUF 1134 1535 1535 1535 2340 2383
T2BUF 0 0 0 0 165 165
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z/OS CS Performance Information

» z/OS CS Performance Index

» This is an index to all published performance information for the z/OS
Communications Server. This index is updated when changes are made to
existing documentation or additional documentation is added.

= www.ibm.com/support/docview.wss?rs=852&uid=swg27005524

» SHARE Presentations (www.share.org)

> zﬁOS C)ommunications Server Performance Improvements (session 3901,
212007

» What's New with z/OS Comm Server TN3270 (session 3936, 8/2007)

» Configuring FTP and Telnet Workloads with Application Transparent / Transport
Layer Security (session 3921, 8/2007)

» Getting Started with IPv6 on z/OS (session 3951, 8/2007)

» zIIP-Assisted IPSec (session 3935, 8/2007)
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