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Agenda

* Printer Emulation vs. Network Printing vs NetPrint
» PC Printing Concepts

* AS/400 Printing Concepts
* Types of Emulation printing
— Explanation of each
— Pros and Cons of each
— Recommended type
» Explaining COR
* Setting up a Printer Emulation Session
* Printer Control
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TWO DIFFERENT WAYS TO LOOK AT PRINTING

PRINTER NETWORK
EMULATION

@server’

WHAT IS NETWORKING PRINTING?

The ability to define iSeries
(aka AS/400) printers to your
PC and it's applications.
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*Token Ring or Ethernet LAN,
* SDLC, ASYNC, Etc.

— Direct attached
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Notes: Network Printing

ASCII to SCS (PC Print to AS/400 Printer)

"Print Drivers" take the applications intended for a PC printer, builds a data stream, and sends it to the AS/400 spool. This makes it possible to print PC output to any
AS/400 attached printer (converts ASCII to SCS) Supported datastreams

SCS, text only
AFPDS, text and graphics
USERASCII, passthru - no conversion

Target printer could be:

Direct attached AS/400 printer

Dumb terminal attached (e.g. IBM 3477 InfoWindow) printer
ASCII Workstation Controller

LAN attached printer (e.g. SNA or TCP/IP)

Another PC printer configured via CA/400 Print Emulation

When using ASCII transparency (PC to another PC with printer attached without transformation). Must be careful to go to printer which is compatible with printer
commands generated at first PC.

©2004 1BM Corporation 1BM CONFIDENTIAL UNTIL ANNOUNCED iser ies mvser ies
- -




@server’

iSeries NetPrint - a Pictorial View
is provided by iSeries NetServer

Another way of making a
LAN (Network) Printer an
iSeries Printer
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WHAT IS PRINTER EMULATION?

Allows print from the iSeries to be
printed on your PC printers.
(It makes PC printers iSeries addressable)

©2004 1BM Corporation 1BM CONFIDENTIAL UNTIL ANNOUNCED iser ies mvser ies
- -




@server
PRINTER EMULATION - PICTORIAL VIEW
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Notes: Printer Emulation

Opposite of Network Printing (iSeries Print to PC Printer)

SCS to ASCII (SCS data stream is transformed to specific printer commands and data)
PC Printer looks like 3812 to iSeries

IBM SCS 3812 Device Description

Device class *"VRT

Default Output Queue=device id, Library=QUSRSYS

Default Message Queue=device id, Library =QSYS

Device name built with PC location name by default. Can be overridden locally by specifying WS ID during
Printer Emulation configuration

Autoconfigured via printer pass through code
Regardless of QAUTOCFG System Value will be autoconfigured

QAUTOVRT will limit the number of devices that can be configured
Output queue and device description auto-created
Limited access to device description parameters
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ALL 1| KNOW ABOUT

PC Printer Concepts

©2004 IBM Corporation

IBM CONFIDENTIAL UNTIL ANNOUNCED

@server

iSeries. mySeries.

PC Printer Datastreams

* PCL - Printer Control Language

* Postscript

 IBM PPDS - Postscript Printer Data Stream
* Epson

Printer Definition Table (PDT) files are created based on these datastreams
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Printing Concepts

* Font is a control block containing information like Character size and
code page

» Code Page is a table of characters. The first 128 entries are standard,
while the last 128 entries contain language unique entities

* Fonts vary on the amount of space between actual characters and the
distance between lines and neighboring characters

* Fonts also vary in the proportion of the character height to width

* Print Drivers vary on the preciseness of the Font Family name (eg, some
accept "Gothic", others must have "Letter Gothic")

* Most print drivers default to COURIER NEW
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Notes: Printer Concepts

PCL = HP, Postscript ~ IPDS, PPDS = IBM's 4019/4029 DS

The AS/400 specifies a Code Page and a CHRID, with the rule that if the printer supports the Code Page and not the CHRID, then the Printers default CHRID is

used.
Examples of AS/400 Code Pages and CHRID supported for 3812 printers:
UK 313285

Hebrew 941 424
Swiss 048 256
Dutch 043 256
Languages not listed for 3812 support include: Thai, Greek, Cyrillic

PCSPD.DAT format:
GFID
Font family
Pitch/Family
Character Set (CHRID)
Width (CPI)
Height
Weight (normal/BOLD)
Normal/ltalic
PC5250 searches this file for an entry matching the GFID, and use the CPI and CHRID specified. If received CHRID, PC5250 would search the File and only use
CPI that has the specified CHRID.

The Character Set is 0 (use PC default) for most of the entries. HOWEVER if changed for any given
GFID (or all), then the CHRID entered (Ex: 880 for Cyrillic) would be used.

PC5250 only looks for 0, or 850 (all newer drivers use 850). We have a special WS option
PrinterFontCodePage=xxx (where xxx is any code page, and 437 worked for IBM Network Printers).
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* iSeries spooled files will be in one of the following datastreams:

— SCS — SNA (System Network Architecture) Character String
— ASCII (ie, generated by PC using NetPrint)

— IPDS - Intelligent Printer Data Stream
» Not supported by PC5250
— AFPDS — Advanced Function Printing Data Stream
+ somewhat supported by PC5250; for best results use AFP Viewer

» SCS Datastream has richer capabilities in a single command than PC

spool files (e.g. one SCS Command may equate to multiple PC printer
commands)
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WHAT MAKES UP AN iSERIES SPOOL FILE?

Abplication Printer Definition
g%';erated File Spool flle_and
data & + (_Formattlng —_— quol file
formatting attributes such as attributes
information LPI,C!’I,font, Page
size, etc.)
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HOW IS AN SCS DATASTREAM CREATED?

Spool file and ] ]
pspoo| file Printer Device SCS
attributes + | Description Datastream
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RELATING THE TWO

iSeries to PC datastream conversions

How does iSeries datastream become PC datastream?

©2004 IBM Corporation

IBM CONFIDENTIAL UNTIL ANNOUNCED

iSeries. mySeries.

— @server
PRINT OUTPUT FLOW
Spool file and .\ Printer
Attributes Device
l Description

SCS Datastream GDI
HPT L

[7or] META FILE
A ’ '
‘ ‘ P Print
\\E . RAW FILE D Driver
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Notes: General SCS to PC Translation
Information

SCS Datastream is converted into either Meta file or Raw file
The iSeries can also create a raw file

Meta file is generic printer file and can be taken to almost any PC Printer. Meta file is also called GDI file (Graphical Device Interface). It contains generic printer
commands and print data. Print driver converts meta file into Raw file.

Raw file is a printer specific file. It contains commands specific to that specific printer and print data. Usually this type of datastream can only be sent to same type
printer.

In general all values are translated using Host and PC Code Pages. For example,
HOST CODE PAGE PC CODE PAGE
X'40" =space -> X'20'=space
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PRINTER EMULATION - 3 FLAVORS

* Host Print Transforms (HPT)
* Printer Definition Table Transforms (PDT)
* Print Driver Transforms (GDI)
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HPT - PICTORIAL VIEW Enerver

Spool file and
Attributes

HPT

RAW FILE
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Notes: Host Print Transforms (HPT)

Host Print Transforms - printer commands and ASCII data is created at the
iSeries based on the printer model. These are passed to the emulator in SCS command called ASCII Transparency (ATRN). The Emulator moves the ATRN data
into the PC spool file.

Transform work is done on iSeries using Workstation Customization object ("WSCST)
May be modified by the following steps

Retrieve source for existing WSCST (RTVWSCST command)

Edit source to customize how you want it

Create a new WSCST object from source (CRTWSCT Command)

HPT is supported for PCL, PPDS and Epson ASCII Printers
HPT is NOT supported for HP DeskJet printers that use PPA instead of PCL (eg, 820 Series)

DBCS WSCST files (recommend the NPB files)

MFRTYPMDL WSCST

*IBM5575 QWPIBM2412 IBM non-PAGES printers
*IBMPAGESNPB QWPPAGESNP IBM 240-pel PAGES printers w/o no-print border
*IBMPAGES300NPB QWPPAGE3NP IBM 300-pel PAGES printers w/o no-print border
*IBMPAGES QWPPAGES IBM 240-pel PAGES printers

*IBMPAGES300 QWPPAGE300 IBM 300-pel PAGES printers

*CANLIPS3 QWPLIPS3 Canon LIPS3 printers

*CANLIPS3NPB QWPLIPS3NP Canon LIPS3 printers w/o no-print border
*HPDBCS QWPHPDBCS HP PCL (raster mode only)
*ESCPDBCS QWPESCP Epson ESC/P DBCS

*NECPCPR201 QWPNEC201 NEC PCPR201
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PRO & CON OF HOST PRINT TRANSFORMS

» Advantages
— Can print AFP documents to PC printers
— Most consistent output when different emulators and Print Drivers are used

— HPT can also do Postscript (level 1) via Image Print Transform Configuration
which is specified on the printer device description (converts GIF, TIF,
Postscript, BMP to Postscript, PCL, AFP) when Spool file type = User ASCII

— Supports DBCS printers
» Disadvantages
— Takes host CPU to do transform

— New Printers may require modifications of existing WSCSTs, the iSeries
does not automatically come with updated WSCSTs
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Notes: Image Print Transform

Image Print Transform (IPT) is a new AS/400 function added in V4R2 for SBCS and V4R3 for DBCS.

IPT converts image or print data stream into AFPDS, PCL, or PostScript level 1 data streams. Input can be 1) Tag Image File Format (TIFF), 2) Graphics
Interchange Format (GIF), 3) OS/2 and Windows Bitmap (BMP), or 4) Postscript level 1.

It works similar to Host Print Transform, and can be run on a PCOMM or Client Access HPT session. All you need do is change the Device Description File
(manually for now), the IMGCFG field, from *NONE to one of the Image Configuration file names. Example: IMGAOQ2 for PCL 600-dpi printer,
or IMGBO2 for PostScript 600-dpi printer. This is documented in chapter 15 of the AS/400 Printer Device Programming Guide (version 4).
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PDT - PICTORIAL VIEW

Spool file and
Attributes

|

SCS Datastream

)
'

RAW FILE

@server

Printer
Device
Description
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Notes: PDT Transforms

Printer Definition Table (PDT) is used on the PC to map the SCS commands into the printer datastream
PDT is the PC emulator equivalent of Host Print Transforms except work done on PC
Transform may be modified by editing the PDF (Printer Definition File) and rebuilding the PDT

Can be used on Display sessions for local print screens

PDFs can be modified with any ASCII editor

Contains commands in format: 'Host_command=ASCII_command'
Right side ASCII commands can be changed

Location of PDFs:
Client Access/400 for Windows 3.1
C:\PCOMWIN\PDFPDT

Client Access/400 for Windows95 or Windows NT
C:\Program Files\IBM\Client Access\Emulator\PDFPDT

@ server’
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PRO & CON OF PDT TRANSFORM

» Advantages
— Emulator does most of work, bypassing print driver processing
— PDT gives great flexibility (make printer do what it can do)
— Usually faster
— LIPS printer support (Japanese printers)
* Disadvantages
— Cannot print AFP documents
— Cannot support Postscript data stream

— New printers may require modifications of existing PDTs. They do not
automatically come with updated PDTs (generic PDT files mean printers will
work but may not support all functions of printer)

— PDT is not supported for HP LasterJet printers that use PPA instead of PCL
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GDI - PICTORIAL VIEW
Spool file and . gzcit:;
Attributes ipti
Description
SCS Datastream m
META FILE

Print

Kg F ‘/ RAW FILE Da— Driver
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Notes: Printer Emulation Transforms

Converts SCS datastream to GDI (Meta file)
GDil file contains a series of windows graphic calls to generate the output corresponding to the SCS datastream
Printer driver to be used is specified on printer emulation setup

Printer driver selected can be modified by selecting
File -> PrinterSetup-> Setup

The Print Driver itself can not be modified

©2004 IBM Corporation
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PRO & CON OF GDI TRANSFORMS

» Advantages

— Supports Postscript and Windows specific printers and any printer for which
Windows has a driver

— Standard use
— Easiest to use

— Only choice for some printers (eg, latest Canon BJ Printers, HP DeskJet 820
and some multi-function devices; fax/print/copy)

 Disadvantages
— Cannot print AFP documents
— Print Driver can not be modified like HPT or PDT
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WHICH DO | USE?

* Which looks the best?

» Which gives me the output | want?

* How much work do you want on iSeries vs PC?

» Will you want to capture output to be redistributed to another type printer?

» Can you do everything you want with existing transform or do you want to
modify transformation tables? (eg, you might need to modify PDT or
WSCST to get 198 character output)

* Do you want complete flexibility and control of printer commands?

 Performance on Remote PCs
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@ server’
Which method do | recommend?

Either Host Print Transforms (HPT)
O or Windows Print Driver (GDI)

Why?
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Why Use HPT

 Graphics

* Postscript support

* Ability to modify output

* Central Control of Print output
* Gets customization files sooner than PDT

- DBCS

©2004 IBM Corporation
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Why use GDI?

 Easiest to set up

» GUI interfaces to modify layout/font
— Page Setup
— Font Tuning Utility
— Font Tuning Parameter

» Uses PC to perform transformation

» Supports newest printers first (just needs Windows Print driver)
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CONFIGURING PRINTER EMULATION
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PC5250 Printer Emulation - the first step

(] Step up
Printer in
Windows
B My Computer M=l E3
File Edit ¥iew Help
=3 Floppy (&) = (C)

=W 32users on 'Rchs149¢ (D)
I=232rd on 'Rchsd49: (E)

I=2 Service on 'Rche49x' (F)

= Control Panel  GRENNEE
2] Dial-Up Netwarking

|1 ohject(s) selected

3 Printers
File Edit

Yiew Help

I =] B3

Add Printer

HF Office.Jet

IEh4 4029
LaserPrinter P539

Mark's Frinter

Dennis Paper
Printer

Jeff's printer

Wally

|1 ohject(s) selected

4
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Notes: THE FIRST STEP

This may seem simple but the first thing you need to do to set up PC5250 Printer Emulation is ensure the Printer on LPT1 is configured and known by Windows

1. Select My Computer
2. Select Printers
If not defined select "Add Printer"

SuppressDefaultPrinterMessage=NO
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How do | configure a PC5250 Printer Emulation
Session?

File Edt “iew Go Favoites Help

v o-EldBER = [ XKEF(E-

| Adress [ Cw/INDOWS S tart Menu\Programs\IBM AS400 Cliert Access £« =] ||| Links

Ernulator;

Service AFP warkbench 45400 Operations
Wiewer Navigator

B

Client &ccess Data Transfer From  Data Transter To Directory Update
Properties A5400 AS400

Ewxpress User's Internet Information Migration wizard  ODBC Administration
uide

(e =
Read Me Selective Setup Stat Directory  weloome Wizard
Update
16 objectls] | =) My Computer 7
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How Do | configure a PC5250 Printer Session &
How do | start a Printer Emulation Session?

& Emulator !E E

J File Edit “iew Go Favaortes Help |
> . | ¥ 2 | =
Back Faryard Up Cut Copy Paste Undo

| Addiess [ () CWINDOWSAStart Menu\Programs\BM AS400 Cient Acce v || Links

EE
benu-Bar Corveert Macra to
Customization Lltilits WBScript

==

DOS EHLLARI

Trace Facility

[1 ohiect(s] selected =1 "My Computer
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Start/Configure PC5250 (V5R2)

P 18M Personal Communications

File Edit Miew Help

@ server’

=lol ]

]

[[T-H]

bdz

(]
LR

Catelop5 [2]

Elg

PCE250
Ernulat...

-

(ERY

test

P = = g =g
= = = = = = (=] = =
cath catelo catelop catelop4 catelops
95 ©F o8

= =l =l =] =l
Catelop5 (3] lats masimized mine PC5250
Ermwlator icon

1 =8 28 /9E
= = =l = = (=] ==l
Fchaz194  Rchas194 (2 Rchaspic RCHASSLH

Mew Multiple Sessions... |

Mumber of Profiles: 15, Mumber of Batch Programs: 4

4
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Notes: Start/Configure PC5250 (V5R2)

Allows to start an existing session
Allows to start a new session

Allows to configure a new batch session
Also known as session manager.

Due to the nature of the session manager, users will no longer be prompted to save sessions as icons on the desktop. Icons, however, can be dragged and dropped
from session manager onto the desktop.

Panel contains existing .ws and .bch profiles.
.ws profiles listed in yellow

Right click on .ws profile name allows you to:
Start- start the sesssion

Delete- Delete the .ws file

Hide- Hide the icon for the session.

.beh profiles listed in turquoise

Right click on .bch profile name allows you to:
Start -Start the multiple sessions profile
Modify -Start the multiple sessions editor for a given batch file.
Delete- Delete the .bch file

Hide- Same as for .ws profiles.
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Start/Configure PC5250 (V5R1)

IBM Personal Communicati

‘welcome to |BM Personal Communications Start or Configure Session.

Before pou can connect to a host system, pou must first select one of the following options:

Start an existing workstation piofile

LConfigure Configuie a new workstation profile

For help, press the F1 key.

Thank youfor chogsing |BM Personal Communications.
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Open WorkStation Profile

File M ame:

Directaries:
C:APROGRA™. . \PRIVATE

rchresl ws
rchresm.ws
soIcstar we
systemZ ws
wourprt.ws

D ezcription:

T e o =]
=5 progra™1

:I £25) Personal Commun &l

55 private wl

Lizt Files of Tupe:

Dinives:

[w/5 Profiles (~4/5)

j I =D o o_dive j
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PC5250 HPT
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B ure PC5250 EHE
System name [srsTEMZ =l Properties
i Wiorkstation 1D

€ Use Computer name
™~ Use Windows user name

& Specify workstation |0

IMyanter

Triteate:

= Beginning characters

™ Add prefix to indicate printer or display
™ Avoid duplicate names o this wark station

I Avaid duplicate names with other workstations

= Erding characters

i Type of emulation
 Display

&+ Printer

Size; I 24580 | - I
Setup....

I= | Bypass siaren

It

Host code-page:

Port number:

[ 037 United States =1

|23
Ok I Cancel I Help |
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PC5250 HPT

PC5250 Printer Emulation Setup
A5 /400 Printer messag;

Meszage Queue: ESYSOPR
Library: “LIBL

Font for AS 400 print file: Courier 10 i

— Transform print data
[V Transfom print data to ASCI on AS./400

Frinter model: I"NEINE ﬂ
Drawer 1: IDefauIl ﬂ
Drawer 2: INnne ﬂ
Enwelope hopper: INnne j

[~ Printer supports ASCI| code-page 899

Customizing Object *MOME
Library: *MOME

ok | Cancel |
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Notes: Configuring Printer for HPT

Start or Configure Session
On the Configure PC5250 select System Name
Specify a Printer ID in Workstation ID field.
Click on the Printer option for Session Type.
Click on Setup button.
Specify location of where print messages are to be sent or leave the default which is system operator queue.
. Specify the font to be used for printing (Device descriptor, *DEVD)
This parameter will be used to select the font to be used with the printer when the
Printer File specifies FONT(*DEVD). Itis not well documented, either in our
documentation/help nor in the AS/400 manuals. This gives the user a viable way to control (select) the
font to be used on one specific session, without changing/overriding the AS/400 Printer File.
. Click on Host Print Transforms
. Select printer from list (note some have HP mode, alias PCL5). Also allows you to specify more about
the printer (eg, paper type, number/type of drawers and where it supports ASCII code page 899 for
symbols) Note: Suggest that leave customizing object to QWPDEFAULT in library *LIBL or change to
*NONE. If your printers is not specified, look at printer literature for which printers this emulates. (eg,
Lexmark Optra emulates a HP LaserJet4)
10. After the printer has been defined, select OK then select OK on the Configure PC5250 panel.
The host session will then be started. The Session panel will be displayed with the printer Status panel containing
the Hostname of the AS/400 and the local Workstation ID. If a Workstation ID was not specified in the
configuration, the printer device will be auto-created by the system and the auto-created name will be displayed
in the Status panel.

NG s N

©
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PC5250 HPT ...

[0 Session A - [24 x 80] =7 Ed

Fila | Edit View Communication Actions Window Help

Hiver
Open...
Save

| | 2 D] @
Sove Al...

Print Scroen Collection »

Frinter Setup...
Page Setup...
Run the Same —

SToP c
Run Gther... | b o
it
et

TS ki = T R [ T 100% [ PE oo
Wipcsaso.. | @) me @ re:rvo... [T oo | dreesac. | 1 Wednasday
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PC5250 HPT...

Bis

Print to Disk - Append -

Frint to Disk - Separate Cancel |
Epzon Stylus COLOR ESCAR 2 on LPTT:

Tom's Metwark DeskJet B30C on \WWiperd Help |

HF Laserlet 4 on LFT1:
Tom's Color Prinker on LPT1:

Setup... |
IV illze \Windows Default Printer
Becky's Difice Printer on LPT1: Seleat RO, |

[ Use DT
¥ Shaow this dialng before every print
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Notes: Setting up PC5250 for HPT...

None of the other Setup information will have any effect on HPT as all the work is done on the host (iSeries)
While Printer control looks available, no options can be selected as all values taken from *WSCRT file
You will need to check that your default printer is set to LPT1

Another cool function is the ability to ask to be prompted for printer for each print file.

Printer Setup can also be requested via the following key sequence Alt-F
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@ server’
"No printer selected” Message

"You have not set up a printer for this session. The Windows default printer will
be used instead. To select a printer, choose Printer Setup in the File menu."

Bt

Frint to Disk - Append -

Print b Dizk - Separate Cancel |

Epson Stylus COLOR ESC/P 2 on LPTT:

Tom's Metwork, Desk) et 830C on YWiperd Help |

HP Laser)et 4 on LPTT:
Tom's Color Printer on LPT1:

Setup... |
[ iLse Windows Default Prires
Becky's Difice Printer on LPT1: Selest P |

[" UseFDT
¥ Shiw this dizlog before every print
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Notes: Suppressing the "No printer selected”
Message

This can also be done by using .ws file parameters

Printer=DEFAULT

Setting this value to DEFAULT stops that innocuous warning message from ever popping up. No other changes are required.

[Printers]
Printer=DEFAULT

Also notice the option to prompt for the printer upon printing
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Notes: 198 Column Support for HPT

Warning: These instructions are provided as is. Any assistance with editing the Workstation Customization Table must be done by Consult Line/400.

Note: 198 character support was added to the HP LaserJet 5 workstation customization table in R320, R370 and R410. If your AS/400 is at one of these releases,
then you can print 198 characters spooled files to HP LaserJet 4 (or compatible) printers without ifying a workstation ization table by setting the
manufacturer type and model to *HP5. If you are using WSF or PC5250 and cannot set the printer model to HP LaserJet 5, then set it to HP LaserJet 4 and set the

customizing object to QWPHPLSRS in library QSYS.
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PC5250 PDT

nfigure PC5250 | 2| %]

Spstem name: [svsTEMZ =l Properties |

“workstation [D

" Use Computer name ™ Add prefis to indicate printer or display
i Use Windows user name ™ Avoid duplicate names on this workstation
% Speoify workstation |0 I™ Avoid duplicate names with ather workstations
Tiririeate:
€= Beginningicharacters %) Endingjcheracters

i~ Tvpe of emulation

" Display Size |24HSD 'I
&+ Printer Setup.... |

" Bypass sianon
W Eltoreconnes

Host code-page: |U3? United States LI

Port number: IZE—
oK I Cancel I Help |
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@ server’

Notes: Configuring PDT Transforms

Start or Configure Session

On the Configure PC5250 select System Name

Specify a Printer ID in Workstation ID field

Click on the Printer option for Session Type

Click autoconnect to autostart the printer

Click on OK on the Configure PC5250 panel (not necessary to go to SETUP unless you want to change font

or message queue)

The host session will then be started. The Session panel will be displayed with the printer Status panel containing the Hostname of the iSeries and the local
Workstation ID. If a Workstation ID was not specified in the configuration, the printer device will be auto-created by the system and the auto-created name will be
displayed in the Status panel

o omh N
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PC5250 PDT ...

@server

[#0 Session A - [24 x 80] 8
File Edit View Communicaton Actions Window  Help
| | a%s| o®| @] @@
Setus
== Ready
ok Process
Prifter Setup... O
Page Setup..
Run the Same =
Raun Ot ] Ak Fme |
Exat Al
Ext
ME Ll
T ) A R R ) bt o comy ~[E1Ge 100% |-a 5’ 6:17 FM
G| myrcseso .. | Eymmi. | @reevo.. [ETTN pecszso | Ld Fresianc. I Wadnasdoy
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Prirter:

Print o Digk, - &ppend i
Prirt o Digk. - Separate

Epson Stylug COLOR ESC/P 2 on LPTT:
Tam's Network Desklet B30 on WWiperd
HP Lazer)et 4 on LPT1:

Taom's Calor Printer on LFT1:

¥ Use Windows Default Printer
Becky's Office Printer on LPT1:

[™ Show this dialog before every print

(11K |
Help |

SEtup.., |
Select POT... |
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PC5250 PDT ...

Select PDT
Select PDT file [SetectPOThle _______________ EE]
Lockin |3 potpdt | =
PafPat - -
] =] & actlzrZ.pdt ehxl170.pdt elqBE0.pdt hpljé. pet
= basic_ascii.pdt [ ibms585.pdt bi300 pdt SFE000 pdt k310, pot hpliii pdt
= epson.pdt = ibms587.pat cpapm20.pdt =fx850.pdt esc_p.pdt hpliiiz. pdt
= esc_p.pot = ibmppds.pdt @ap22560 pdt g1 070 pdt £aq1170 pot hplii pot
= hppdls.pat 5 lips3a4.pt £ap3250.pdt lq2550.pdt hpdiSS0c. pdt hpliid. pt
= bmss77.pdt [T lips3b4.pdt eap5500.pdt elg510.pdt hpdskit. pdt ibm2812.p
=) ibm5577b.pdt |
File name: 0K |
Flename:  [PDT _ — . Files of type:  [FOT Files (<PDT] =1 Cancel
: : LConwert PDF
Fies of type:  [POT Fies (~PDT) =] = - ]
Help
Convert PDF...
Help

Note:

PDT Files updated for V5R3

©2004 IBM Corporation

IBM CONFIDENTIAL UNTIL ANNOUNCED

iSeries. mySeries.

PC5250 PDF files

Convert PDF to PDT

@ server’

cf| ==

| {3 popt

Laok in:

Look n: | 3 PafPat

Fibasic_ascii.pdf Fibm5585.pdf
ﬂepson.pdf '@ibmﬁsa?.pdf
Flesc_p.pdf Tibmppds.pdf
ﬂhpp:\s.pdf '@I\psEampdf
Flibmss77.pdf  Tlips3b4.pdf
Fibm5577b.pdf

| = E ek E

Flepame:  [~PDF

Close

Fies o type: |PDF Files (".PDF)

j Cancel

Convert
Help

actlzrZ pdf
bj300. pdf

cpgpm20. pdf
2ap2250. pdf
eap3250 pdf
2ap5500. pdf

[ ef1170 pot

&lq2550. pdf
elg510.pdf

[ elgse0 pdt
el810. pdf
esc_p.pdf
esq1170.pdf
hpdiSS0c. pdf
hpdzkijt.pdf

[ hpijs pot

File name: Close I
Files of type:  [FDF Files [ PDF) =] Cancel

Convert
Help
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Notes: PDT/PDF Selection

The default PDF and PDT files are located in the PDFPDT subdirectory of the Personal Communications installation image.

If you want to modify an original PDF in order to make your own, the table below will help you to identify the original PDF for the printer that you want to use. For additional
about printer p: and PDFs, refer to the Personal Communications emulator reference books and the Administrator's Guide.

PDTs (Printer Definition Tables) are compiled from PDFs (Printer Definition Files). PDFs contain printer commands that must be understood/supported by your printer.

The following are the basic printer languages:

- PCL (HP's Printer Control Language)

- PPDS (IBM's ProPrinter Data Stream)

- ESCI/P (Epson's printer control language)

- POSTSCRIPT (IBM does not supply PDFs for this language)

You do not need a PDF for each different printer model. PDFs are named for the printer language (such as HPPCLS5, IBMPPDS, ESC_P), not the printer model.

These PDFs (and PDTs) are copies of the following:
- HPLJ4 (for all PCL5 and PCL6 language printers)
- 1BM4212 (for all PPDS language printers)

- LQ870 (for all EPSON language printers)

These PDFs have one change: the Character Definition section has been commented out. Any PDF used for non-Latin1 languages must have this done, and there is no
adverse effect for Latin1 languages.

If you already have modified PDFs or any PDF and PDTs with different names than those below, your modified PDFs are retained during installation.

The End_Job statement in a PDF contains the printer commands sent to the printer at the end of each print job. If the End_Job contains an FFF a FormFeed ( FF) is sent
to the printer. The FormFeed is not needed if the host application ends the job with the FF. Some print drivers will add the FF if needed, and most print drivers will ignore
extra FFs in the spool. So the FFF is some additional protection in cases where the host application is not using a FF, and usually causes no problem. If you get an extra
blank page, remove the FFF.

The following PDFs contain the FFF, except those marked with a *. Some PDFs can be used for both 3270 and 5250 printing: the PDFs that should only be used for 3270
are indicated. PDFs that are not shipped with Personal Communications can be found at the following FTP site: ps.software.ibm.
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Notes: Setting up PC5250 for PDT Transforms ...

1. On Printer Setup you will need to check that your default printer is set to LPT1
2. You will also need to click on use PDT

3. You will need to click on Select PDT

4. On next screen you will have to select a PDT file

5. You can also elect to select PDF (Printer Definition File) and request it be converted to PDT (eg, Print Driver). This is usually done only if you have modified the
PDF

6. Click OK on Select PDT and Printer Setup menus

None of the other Setup information will have any effect on PDT as all the work is done on using the print driver
While Printer control looks available, no options can be selected as all values are taken from PDT

PDF conversion to PDT is optional, and it's important to note that often the shipped PDTs can be used without any change. Change is need most often to override
host specified formatting.

If your printers is not specified, look at printer literature for which printers this emulates. (eg, Lexmark Optra emulates a HP LaserJet4, HPLJ4.PDT)
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PC5250 GDI

Configure PC5250

SYSTEM2 =

FyPrinter

037 United States =

_Comcel | Heb |
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- L

01/001

2004 IBM Corporafion IBM CONFIDENTIAL UNTIL ANNOUNCED iSeries mvsari“
™ L]




PC5250 GDI...

Printer:

[" UsePOT
I Shaw this dialog befare eveny print

Fririt ta Digk, - Append

Fririt ta Disk, - Separate Cancel |
Epson Stylus COLOR ESC/P 2 on LPTT:

Tom's Metwark Desklet 830C on \WWiperd Help |
HF Lazer/et 4 on LPTT:

Taorn's Calar Printer on LFTT:

Becky's Office Printer on LPT1: SelEctEIE. |

@server
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TRANSFORMS...

On Printer Setup you will need to check that your default printer is set to LPT1

You can click on SETUP to define additional printer information such as paper size, number of drawers etc.
Click OK on Printer Setup menu

Orientation and Paper drawer can be overridden by the Host
You can switch between PDT & GDI without Printer Session being disabled.

Switching between HPT and PDT/GDI might required Printer Session being disabled during the switch.

©2004 IBM Corporation
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PC5250 GDI...

From Windows Printer Folder |

e N =————

Becky's Dffice Printer Properties EHE

Faper | Graphics | Devics Options | PostSeript|

Paper sige:  Letter (3.50 % 11.00in]

® B B o

Legal Executive A4 AR
i
- Layoul
= 1up Elf";up 121 O dup
Unprintable Area [ 7] ]
Unil =
e | Qrientation
Left: )
- =
# Inches & Portrait
Right  |0-21 : Wil
b =1 Mikees € Landscape I Aotsted
Iop  [022 =
Paper source: | AutoSelect Tray ;I
Battom: ID 25 _Ij
Lopies: |1 _I; Unprintable Area...
ok |  cCacel | RestoeDefauls Apout., | Restore Defauls |

ok | cawel | ion |
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Summary of configuration  °PPT

—Printer Setup

*- PC5250 Printer Emulation Setup
Message Queue: [SYS0PR Printer 0]i4
s li Prirk to Disk - Append -
M LBL Print ta Disk - Separate
Epsan Stylus COLOR ESC/P 2on LPTT:

Tom's Metwark DeskJet B90C on \WWiperd Help:
Fant for 5/400 prirt flle: Caurier 10 - HP Laserlet 4 an LPT1:
<- tarwshorm prick data ~

Tom's Color Printer on LFT1

D JRC T
[ Transtom print data to ASCI| on AS/400 ¥ Use Windows Default Printer —

P — |*NDNE j PECKYS Srinter on LFT1 Select PDT
Drawer 1
IDEV&UR j 3lng before: eveny print
Dirawer 2: INone ﬂ
Envelope hopper: INone j

[ Printer supparts ASCIl code-page 833

Custarizing Object NONE * GDI
Library: NONE -Do nothing extra

ok | Cancel | :
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Summary of config

The determination of whether using PDT or GDI is based on Printer Setup panel

NNNNNNNNNNNNNNNNNNNNNNNNNNNNN H H H
iSeries. mySeries.

@ server’

COMPUTER OUTPUT REDUCTION (COR)

(Or Not another Acroymn!!!)

You want to print HOW
MUCH on ONE page?

NNNNNNNNNNNNNNNNNNNNNNNNNNNNN iseries. mvseries.
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COR OVERVIEW

» 3812 SCS utilizes Computer Output Reduction (COR)
— is implemented by default within spooled handling

— ltis intended to make sure all output will fit correctly on letter-sized paper

— Basically the output is rotated 90 degrees and the CPI and LPI are
compressed

* PAGRTT(*AUTO or *COR) must be specified in iSeries printer definition
file

+ Can be overridden at client in most cases
— Works most consistently with PCL5 devices
— The automatic orientation setting is included for some impact printers which
acts on COR by condensing output without rotation

©2004 IBM Corporation
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@ server’
COR Rules

CPI is divided by 75%

10 CPI1 =13.3 CPI (132 characters/line)
12 CPI = 16.7 CPI (158 characters/line)
15 CPI = 20 CPI (198 characters/line)

LPl is divided by 70%
6 LPI = 8.6 LPI (60 lines/page)
8 LPI =11.4 LPI (79 lines/page)
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COR EXAMPLE

' 1 [ L A

! T ] 8 + 9 +

100 Q0000000 D BB00A000000 00O 00A000000 00D GAN0A000C000 000000000000 00000000 000000000000000000000111

IZONOO00001 1111 L LA A

INHAAHEEEE]

(LRIl LT TRN EIEh Wt D TR EEL
IDRAOHUNETEG | hls 13 Line BBd
iz linc €85
Tinr BAL

OCEAI15125Thi
IPANEATARTZ0Thi s i
IATERTAGT AT hi
INDRONAACIZRThi s ia Tine DR
WLOIYHOLE T his fa Line DOY
mLooegO1AE TRl 19 Line OLD
BLLBHYIE1YS his 15 Line BLL
BLZRHUNGLAG I Nl 1G Line BLE
Bl RARNAATINTh
101 ABRTAGTZET hi s
W SONRAGIZEThi s ia Tine D15

Lihhhhhbbbbbbbbbhaa s fr 8 7868888688889999999999000

UL FLHE L A0 FUYEL 4300 (EH0L23a00 (Y0 ] 2EaL 901 7R4RAR7ARI01 7 RARATRAO1 7

x *

EEEXXEANE X X KX
KEKE KKK N E XK KR
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COR Example...

+ Adds top & left margins
* Rotates to landscape orientation
» Compresses LPI and CPI

@server’

e
0oL

I P N < T e - i
000000000000000000000111

111111

flEfE7 70688868688689999999999000

WREHAIGLLIN S 13 Line Bid
BE0EATNIZ0Th 5 Unc 08D

IBANAATRANTh ~ Tinr: BAN
IATARTARIZRTH : Tim: AT
NROAFACIZRTHE S i= Tine OOR

WOYOIMHOLLE is B9 Line DOY
WLONIMYOL2EIRLS 19 Like D10
IDLLBRIG A RS 15 Line BLL
BLZBHRIGIZGIRLS 15 Line BL2

AR ANTh e A173
1 ARRTARZETI Tirn: @14
M SMFANPRThE S B9 View MR

RSB0 0 LU0 FUL 1300 UURLE 10 FUYL 1 A0l DL 2300l (0] 25400 1 9012 3A5RTROO1 2 3ARRTRA012
*®

*

XK E X X ¥ ¥ OE K £ ¥
KKK K N WK E K KK
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PC5250 COR & BEST FIT (GDI only)

» Two functions provided
— Enhanced COR (support 198 characters)
— Scaling (ignore CPI/LPI and figure out what will fit)
* Available with local transform via GDI drivers only
« iSeries printer file PAGRTT parameter must be specified
— *AUTO (always reduces but only rotate if required)
— *COR (always rotates and reduces)
» With Bestfit
— Both Width and Depth are adjusted to fit the page
— Enabled "Best Fit" will center and scale the output to fit page
— Allow scaling within all page orientations (eg, not just for AUTO and COR but NOW for
PORTRAIT and LANDSCAPE)
— Better fit of 132 column using 10CPI
» To activate BEST FIT
— add the following to PCSWIN.INI file or *.WS file ((specific printer session)
- [Printers]
- BestFit=Y
— Parameter on Setup Menu
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Notes: Improved COR for PC5250

iSeries spool file must have page rotation set to “COR or *AUTO

Resulting CPI sizes include 13.3, 16.7 and 20 (some PCL5)

Which correspond to the 10, 12, and 15 source host font sizes

198 characters on 8.5" X 11" now supported

- COR was previously limited to a maximum of 132 characters at
13.3 CPlI in landscape (132 characters / 13.3 CPI < 10")

Best Fit Option
Will center and scale the output to fit page

Activate the Best Fit Option by adding the following lines to the end
of the PCSWINL.INI file (this is for all printer sessions):

[Printers]
BestFit=Y

PCSWIN.INI found in:
CA/400 for Windows 3.1 C:\PCOM\WIN
CA/400 for Windows 95 C:\Program Files\IBM\ClientAccess\Emulator\Private
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Page Setup vs Printer Control options

Previously there was a Printer Control option on file pulldown from
within a PC5250 printer emulation session however none of the
parameters were active (e.g., LPI, CPI, font, max lines per page, max
characters per line). This option has been replaced for SBCS PC5250
versions, with the Page Setup option.
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PC5250 GDI Page Setup

£ Drientation | & Fom Settingsl 48 Advanced Dptionsl

— Margin;

Top M argin: I Ilnches vl

Left bargin: ID-50 I|ﬂChES LI

— Page Orientation

W Use automatic page orientation
. . Unprintable Area H
Drawer-1 orientation:

¥ Computer output reduchion . = =1 Ui
: Left  [MEE =
i Portrait ' |nches
[l

i Landscape Bight: IU-21 j: © Millimeters

Drawer-2 orientation:
% Computer output reduction
= Partrait
i~ Landscape

[ Use best fit sealing e ([ el | [ e
Drefault I |

ak I Cancel | Apply I Help |

Top: 022

Bottor;  |0.25 =
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Notes: Page Setup - Orientation

TOP_MARGIN=xx

'xx" is a decimal number (either inches or centimeters - depending upon your locale) and represents the offset that will be reserved as the top margin. The Bottom
Margin is set equal to the TOP_MARGIN.

The value entered should represent the distance from the paper's edge. However, most Print Drivers enforce a nonprintable border (area). The default (original
value shown) represents the Print Driver's enforced margin. Your input value cannot be less than that value; if it is, the Driver's value is substituted for your value.
Warning: some printers have an additional nonprintable border not represented in the Driver's value.

LEFT_MARGIN=xx

"xx" is a decimal number (either inches or centimters depending upon your locale) and represents the offset that will be reserved as the left margin. The Right
Margin is set equal to the LEFT_MARGIN.
The value entered should represent the distance from the paper's edge. However, most Print Drivers enforce a nonprintable border (area). The default (original

value shown) represents the Print Driver's enforced margin. Your input value cannot be less than that value; if it is, the Driver's value is substituted for your value.
Warning: some printers have an additional nonprintable border not represented in the Driver's value.
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Notes: Page Setup - Orientation ...

Automatic page-orientation: Yes, causes the Page Orientation and CPI to be calculated based on the PAGESIZE (AS/400 Printer File paramenter) as follows:

Width Length Result
<=8.5" <=11" Portrait
CPI unchanged*
<=11" <=8.5" Landscape
CPI unchanged*
>11" any Landscape CPI changed by 75%
LPI changed by 70%
Any >11" Landscape CPI changed by 75%
LPI changed by 70%
>8.5" <=11" CPI changed by 75%
LPI changed by 70%
<=11" >8.5" CPI changed by 75%

LPI changed by 70%

* means that if the width is > than the depth, output will be in landscape.

No, causes the specified Drawer Orientation to be used.

1. If the output exceeds the current page-size, Drawer-1 or Drawer-2 Orientation is used.

2. If the output fits the current page-size, the dimensions are compared. If the shorter dimension is specified as the depth, landscape is used; otherwise portrait is
used.

©2004 1BM Corporation IBM CONFIDENTIAL UNTIL ANNOUNCED iser ies mvs er ies
- -




@server

Notes: Page Setup - Orientation...

Drawer 1/2 orientation

The default page-orientation for the paper from drawer 1 or drawer 2, if automatic page orientation not selected. This option is effective only for a 5250 SBCS printer
session.

Computer-output reduction

The document is printed in landscape; the font, pitch and margins are set to appropriate values to fit the
page-size, i.e.; CPl and LPI adjusted by 75% and 70% respectively. For example, 10 CPI becomes 13.2 CPI,
and 6 LPI becomes 8.57 LPI.

Portrait
The document is printed in portrait.

Landscape
The document is printed in landscape.
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Notes: Page Setup - Orientation...

Best Fit Scaling

The host-defined page size is scaled (fitted) to the printable area of the page. This is useful because:

1. The host is not aware of non-printable borders.

2. The CPI specified by the host may not be the best fit for a particular job.

Example: All 66 lines on a page can be printed. Without this option, only 62/64 lines print on a page, depending on the top and bottom border sizes.

Best fit when COR selected will result in output being centered on the printed page.
Best fit without COR, will require that you set the top & left margins.
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Page Setup - Advanced Options

£% Orientation | <& Form Settings 92 Advanced UptlonSI

Printer Font Code Page:

[+ Mo CR between fields
™ Print bold as nomal

W Dizplay print status dialog
I+ Use raster fonts

fault |
(u] 4 I Cancel I Apply I Help I

©2004 1BM Corporation IBM CONFIDENTIAL UNTIL ANNOUNCED

iSeries. mySeries.

@ server’

Notes: Page Setup - Advanced Options

PC Code Page = Represents the code page used for printing and displaying on the workstation.

No CR between Fields = Represents not sending a CR when printing other fields on the same line. Could speed up printing. as it will prevent print head from
returning to "home" after between fields. (Emulator will calculate position of next field to be printed, as opposed to printing calculating it from the home position).

Print Bold As Normal = Represents printing bold characters as not bold - often referred to as 'draft mode'.
Display Print Status Dialog = Represents showing a dialog window that will display showing printer status.

Use Raster Fonts = Represents allowing bitmap fonts for display and printing. instead of system fonts which are scalable. Rastor are fixed and faster to print
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Page Setup - Form Settings

Page Setup ﬁ

% Orertation & Form Settings lﬁ Advanced Optlons]

Drawer-one form

[ Letter -
Drawer{wo form

] Letter .:J
Envelope-hopper form

] Letter A:]

Defaults
oKk | Cencel | Ay |  Heb |
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Notes: Page Setup - Form Settings

Some host applications are able to send to a printer an instruction to change the paper-source. In this panel, you can specify which form (paper size or type) should
be selected - from those available on your printer - when the printer session receives a change-drawer request from the host.

This function is only displayed when the printer and its driver support the change-source function. In addition, you must configure the paper trays and forms in the
printer-driver setup before you can use this function. Otherwise, all options in this tab will not contain any form for you to select.

Drawer-one form

Specifies the form that should be selected when an application program specifies drawer one.
Drawer-two form

Specifies the form that should be selected when an application program specifies drawer two.

Envelope-hopper form

Specifies the form that should be selected when an application program specifies the envelope hopper.

Click Default to reset all indicators on this page to the default.
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SAVING YOUR PRINTER EMULATION PROFILE

Save WorkStation Profile as -l |

Sawve in: I a farivate - e

e

aprinker . ws
asconz. W
My Prinker, WS
rchas27a. ws
rchas27b.ws
rchas64s,ws
HE NS

Emulator (Work Station) - Press F1 for Help ll

PCSWS020 - You have asked to close this session, 1t may be a new session or you may have changed one or more of
its settings; do you want bo save the current definitions?

Mo | Cancel |

File Marme: I j Save I
List Files of Type: |Ws Profiles (*ws) =l Cancel |
D escription: I Help |

A
iSeries. mySeries.
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PC5250 Printer Panel

=] MyPrintera

File Edt Yiew Communication Actions “Window Help

B BD| 2% Bl @] | 22 &) ele

[_[O]x]

RCHASRJS 7 MYPRINTERA

Status
1 Ready

W Job in Process

3 On-Line

ST | 5TOP | Cancel |

MER 2

[i=" |Connected ta remote server/host SYSTEMZ using port 23 |Becky's Office Printer on LPTT:

4
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PC5250 Printer Panel Explained

» Both System name and Printer device description name at displayed at
the top of the Printer Panel.
* The indicators are:
— Ready = When this indicator is on, the PC printer is ready to printdata.

— Job = When this indicator is blinking, the PC printer is processing the printer
data.

— Online = When this indicator is on, the PC printer is connected to the AS/400.
* The following buttons can be selected from the status popup.

— Start = Turns on the Ready indicator.

— Stop = Turns off the Ready indicator.

— Cancel = Informs the AS/400 system that the print request is being canceled.

* To keep Printer Status Box within PC5250 emulation Session add the

following to your PC5250 Workstation Profile (WS file):
[PRINTERS]

PrtStatusDIgInPS=Y
This stands for "Print Status Dialog in Presentation Space"
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PRINT DOCUMENTATION

» On-line Documentation (http://as400bks.rochester.ibm.com/)
— Getting Started with Client Access Express
— Programming for Client Access Express
» Other documentation
— Client Access Express for Windows - Setup (SC41-5507-02)
AS/400 Client Access Express for Windows: Implementing V4R4MO (SG24-5191-00)
— Client Access/400 PC5250 Reference Guide (SC41-3553)
— AS/400 Printing V (SG24-2160-01)
— AS/400 Printer Device Programming (SC41-3713)
— i5/0S Workstation Customization Programming V3R2 (SC41-5605)
— AS/400 ASCII Work Station Reference V3R1 (SA41-3130-00)
AS/400 Guide to Advanced Function Presentation and Print Services Facility (S544-5319-03)
« Informational articles
— http://www.ibm.com/eserver/iseries/clientaccess
» Support Line Knowledge Base under Tech Info & Database
— http://as400service.rochester.ibm.com/ or http://www-912.ibm.com/
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Windows Printing Trouble Shooting & Misc Web
Sites

* Microsoft's Print Trouble Shooting Page
— http://support.microsoft.com/support/kb/articles/Q128/3/45.asp
* IBM's Support Site
http://as400service.rochester.ibm.com/
* Pennant's Site
— http://www.printers.ibm.com
» CA/400 Service Pack available on internet via IBM FTP site
http:/ftp.software.ibm.com/
navigate to directory
— as400/products/clientaccess/win32/V3R1Mn/service pack
» Lexmark site
http://www.lexmark.com/
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Trademarks and Disclaimers

© IBM Corporation 1994-2004. Al rights reserved.
References in this document to IBM products or services do not imply that IBM intends to make them available in every country.

The following terms are trademarks of \nterna(\ona\ Bus\ness Machines Corporation in the United States, other countries, or both:
Instruction: Refer to the following Ul ibm.com. html. Edit the list below, IBM subsidiary and special
which follow so they coincide with youl presentation.
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Rational is a trademark of International Business Machines Corporation and Rational Software Corporation in the United States, other countries, or both.
Intel, Intel Inside (logos), MMX and Pentium are trademarks of Intel Corporation in the United States, other countries, or both.

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

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

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

SET and the SET Logo are trademarks owned by SET Secure Electronic Transaction LLC.

Java and all Java-based are of Sun Inc. in the United States, other countries, or both.

Other company, product or service names may be trademarks or service marks of others.

Information is provided "AS IS" without warranty of any kind.

All customer examples described are presented as illustrations of how those customers have used IBM products and the results they may have achieved. Actual environmental costs and
performance characteristics may vary by customer.

Information concerning non-IBM products was obtained from a supplier of these products, published announcement material, or other publicly available sources and does not constitute an
endorsement of such products by IBM. Sources for non-IBM list prices and performance numbers are taken from publicly available information, including vendor announcements and
vendor worldwide homepages. IBM has not tested these products and cannot confirm the accuracy of performance, capability, or any other claims related to non-IBM products. Questions
on the capability of non-IBM products should be addressed to the supplier of those products.

Al statements regarding IBM future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only. Contact your local IBM office or IBM
authorized reseller for the full text of the specific Statement of Direction.

Some future Such is not intended as a definitive statement of a commitment to specific levels of performance, function or delivery
schedules with respect to any future products. Such commitments are only made in IBM product announcements. The information is presented here to communicate IBM's current
investment and development activities as a good faith effort to help with our customers' future planning.

is based on and ions using standard IBM benchmarks in a controlled envi The actual or that any user will experience
will vary depending upon considerations such as the amount of muliprogramming 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 or to the ratios stated here.

P shown are of engineeri . Changes may be incorporated in production models.
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