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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
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Introduction

Many digital printing devices produce printed pages at a different rate than their nominal speed when
running with different modes (simplex, duplex, print quality modes), different substrate weight, system
environments, applications and file content, and finishing options. The degree to which a reduction
in productivity is experienced depends significantly on multiple parameters of the job workflow. The
most dominant of the parameters of the job workflow are: system environment, application, and job
characteristics, such as, the number of pages in a set to be printed, single-sided or double-sided output
pages, quality mode, number of print sets to be produced, substrate weight/size used, finishing options,
and job content complexities such as monochrome vs. colour, text/vector vs. raster, page scaling,
and colour conversion. The existing International Standard (ISO/IEC 10561) only addresses printing
throughput for class 1 and class 2 printers and, therefore, is not suitable for comparing.cplour printing
devices or high-speed page-oriented printing devices with many finishing options and connectivity
confighrations.

This Ipternational Standard provides a general method for measuring the productiviity when the
above{mentioned job workflow parameters for digital printing devices aréxtaken into ¢onsideration.
This International Standard also includes a suite of test files, test-platformi (hardware @and software)
setup jguidelines, and a procedure to be used for measuring digital printing productiyity. It allows
manufpcturers and buyers of digital printing devices to describe-the productivity of vjarious digital
printing devices with respect to representative office usage patterns.
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INTERNATIONAL STANDARD

ISO/IEC 24734:2014(E)

Information technology — Office equipment — Method for
measuring digital printing productivity

1 Scope

This International Standard specifies a method for measuring the productivity of digital printing devices
with various office applications and print job characteristics. This International Standard is applicable
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This Iy

The pr
includ
RAM a
operat

tal printing devices, including single-function and multi-function devices, regargdless of print
logy (e.g. inkjet, laser). Devices can be equipped with a range of paper feed andfinishing options
directly connected to the computer system or via a network. It is intended tode-used for black and
[B&W) as well as colour digital printing devices. It allows for the compariSen of th¢ productivity
hines operating in various available modes (simplex, duplex, size of stibstrates, efc.) and office
htions when the test system environment, operating modes, and job mix‘for each mafhine are held

al. This International Standard includes test files, test setup progedure, test runti
e reporting requirements for the digital printing productivity meaSurements.

ternational Standard is not intended to be used for devices-which are not able to pr
A4/8.5"x11” or for devices, which are not able to collate multiple copies of a print.

ternational Standard is not intended to replace a manufacturer’s rated speeds.

pductivity ofadigital printing device depends onfactors other than the printing devi
e, but are not limited to, computer manufacturer and model, central processor ty
nd hard disk memory capacity and speed,software driver, version of the applicati
ing system, and the type and speed of th€ communication path from computer to pi

etc. Bd
with
meas
printi
have t

NOTE

within
device,
routing

cause of this, in order to make usefulland accurate direct comparisons of printing

ing the printing devices, if, for the purpose of being directly compared one to anot
g productivity measurement,‘the basic specifications of the computer hardware
b be included with the resultsof the printing productivity measurement.

‘S:FS International Standard, the samécomputer system hardware and software have

There are other factorsthat influence the number of prints that a person can make ona
a defined time periodiThese factors include typical job portfolio that is printed on a part
reliability of the system, downtime due to a service call, ease-of-use, (un)loaded paper d
maintenance, iteraction with other users of the printing device and the network, etc. Su

items are not taken jnto-account within the scope or methods of this International Standard.
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For th¢ purposes of this document, the following terms and definitions apply.

2.1

category test

test pertaining to one of two separate categories: Office category and Advertising and Graphics category,
whereby the Office Category test is used to test and report FSOT, ESAT, and EFTP using content from
typical office applications and the Advertising and Graphics Category test is used to test and report
FSOT, ESAT, and EFTP using applications and files representing more complexity, higher coverage, and a
higher ratio of image and graphic content such as pictures, gradients, and embedded elements

2.2

collation

printing device’s capability to produce multiple hard copies of an electronic document in repeating
original order, such as 1234, 1234, 1234, etc, which can be achieved through either software features
that ensure proper output order or via a hardware finishing device
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2.3

default driver

printing device driver that is automatically selected as the default per the manufacturers’ installation
procedure

2.4

duplex printing

printing where the printing device can make a number of prints with the printing being done to both
sides of the sheet

Note 1 to entry: Other equivalent terms are “two-sided printing” or “two-sided perfecting”.

2.5

EFTP
effective throughput
average speedl at which a device produces pages measured from the initiation of the jobthrough the
complete exit|of the last page of the last test set

Note 1 to entryf EFTP is expressed in images per minute (ipm). EFTP can be affected by thé digital processihg time
of the test set ds well as the run time of the test set.

2.6

ESAT
estimated saturated throughput
rate at which a device produces pages measured from the complete ‘exit of the last page of the fifst test
set through the complete exit of the last page of the last test set

Note 1 to entry}: ESAT is expressed in images per minute (ipm).

2.7
feature perfgrmance percentage
ratio of the Jrinting performance (such as FSOT.and ESAT) with the subject feature ON verdus the
printing devig¢e default baseline performance (without the subject feature ON)

2.8
feature perfgrmance test
optional test ysed to evaluate productivity changes with various printing and finishing features epabled

Note 1 to entryf The feature performance test suite is run with default printing system settings to establislh a base
line, and then With the selected feature (e.g. stapling) ON, for comparison.

29

FSOT
first set out ffime
number of se¢onds-between the initiation of the job to the complete exit of the last page of the fifst test
set

2.10
full detailed report
presentation of information including machine setup and measured test results

211

full report

presentation of results, including the FSOT, EFTP, and ESAT values for each file tested for a given category
or feature test as well as the calculated averages for the overall FSOT, EFTP, and ESAT values

2 © ISO/IEC 2014 - All rights reserved
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212

host-based controller

(printing devices with a host-based controller) page description interpreter and RIP residing in the host
computer; these processes convert the PDL into a simplified format such as a raster bitmap, and the
simplified data are then sent to the printing device

Note 1 to entry: Most of the data and images processing is done on the host computer side. The performance of the
printing device depends upon the whole system (the host computer, the data transfer, and the printing device).

2.13

initial installation state

state of the test platform after the installation and configuration of the operating system and applications
but before the installation of UNiquUe SOItware, €.g. print driver for the printing device under test

2.14
input jmage equivalent
numbdr of original electronic input images printed independent of the nupibér of hardcopy output
sheets|the images are printed on

Note 1 fto entry: Input image equivalent is expressed in terms of the equivalent number of images|input from the
source [test file. For example, if two A4-sized input images from the test file.afe printed on one side of an A3 page
in simplex printing, the output printed on this A3 page is a two A4-sized\input image equivalent. For another
example, if four A4-sized input images from the test file are printed ifi-¥eduction on one side of &an A4 page in a
4-up mpde in simplex printing, the output printed on this A4 page is.a four A4-sized input image equivalent.

2.15
interface
netwdark
interfdce between the host and the printing devicesiich as a direct (via parallel, serial, USB, Firewire, or
wireleps) or an indirect (via network router/server) connection

2.16

LSOT
last sdt out time
numbdgr of seconds between the initiation of the job to the complete exit of the last page ¢f the last test
set

2.17
nominal printing speed
printing rate, excludingtime to first page printed, and measured when producing pages i a continuous
printi:[g mode with a‘single static data page using a nominal weight substrate, express¢d in pages or
images$ per minuté

2.18
PDL
page deScription language
specif TS CommMTands anddatastructures that= primting systenrinterpretstopr oduceamrintended print
page image

2.19

PDL-based controller

[printing devices thatinclude a PDL-based controller (such asaPostScript RIP)] host computer processing
the page information through a software application into a standardized or well-known format (with
embedded PDL and compression) and the standardized/well-known page data is sent to the printing
device via an interface/network

Note 1 to entry: The printing device’s controller has its own decompressor, PDL interpreter, and RIP, with job
storage and the required large amount of processing power. Most of the final page data processing, images
processing, and job and file management are done on the printing device side. However, the performance of the
printing device still depends upon the whole system (the host computer, the data transfer, and the printing device).

© ISO/IEC 2014 - All rights reserved 3
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2.20

printing device
produces hard copy output, or prints on media such as paper, from digital electronic documents

Note 1 to entry: The function of the device is not limited to printing only, such as is the case with multi-function
devices, which have the ability to print and perform other functions such as copy, scan, and/or digital send.

2.21
RIP
raster image

processor

component used in a printing system, which produces a bitmap

2.22
set count

the total numper of sets printed during a test run, with set count N, and then N (as in N tést sef

(number of p4
Note 1 to entry

2.23
simplex pri

ges in one test file) pages will be printed.

: This is often referred to as copy count in the application or print driver setting:

ing

n
use of a printLg device when only a single side of a sheet is printed on

Note 1 to entryj
to simplex, or §

2.24
summary rej
presentation
category or fg

2.25
test file
refers to indiv

EXAMPLE

2.26

test platform
setofhardwa
productivity
applicable apj
and timing dé

2.27
testrun

: Single-sided printing mode is similar to the copying modes eften referred to as 1:1 mode, §
ingle-sided originals to single-sided copies.

port
of results including the average overall FSOT and ESAT values calculated for 4
ature test

ridual files used for testing as per-the test method

A single Microsoft Excell) file Within the Office test is a “test file”.

e and software system components configured to perform the collection of digital p
Fests, including; but not limited to a computer installed with an operating syste
plication software, installed printing device software, hardware and software inte
vices (stopwatch or automated)

s) x M

implex

given

inting
m and
rfaces,

ticular

refers to the ¢peration of printing one test file, in a particular system configuration, with a parj

set and page count

Note 1 to entry: Print times are recorded for each test run.

2.28
test set

all of the pages of a single test file

1) Microsoft Excel is an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO and IEC of this product.

4
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2.29

test suite

refers to the combination of test files for each category test

EXAMPLE1 The Office Category test suite consists of three test files.

EXAMPLE 2  The Advertising and Graphics Category test suite consists of four test files.

3 Test Parameters and Conditions

3.1 Test Platform

Due td
that c4
test pl

measurements (see Annex A) shall be recorded.

3.2

3.2.1

The te
hardw

applic

the rapid change of computer technology, a common test platform (hardware*s
n be used for productivity testing over time is considered to be not practical. In
htform is used, the test platform system parameters that may affect digital printin

[est Platform Test Setup Procedures

Initial Platform Setup

bt platform hardware should be installed as per the manafacturer’s instructions. Thg
are information shall be recorded as listed in Annex A7 The test platform operatir
htions should be installed as per the manufacturer's instructions. The test platfq

syste
durin
settin

— T
8]
A

It
Sy
se
re
T}
th

3.2.2
Disk in

and application information shall be recorded.as’per Annex A. All settings or se
installation that differ from the application’s default settings or operating sy
s shall be recorded.

e test platform should be configured forthe appropriate connection environment,
B connection or network Ethernetseonnection, and the information shall be re
nex A along with all settings and selections that differ from the installation default

should be verified that the.test platform is configured for optimal performance
stem parameters such ashard disk fragmentation and compression, swap memory

corded.

e test platform-is.now in the Initial Installation State. All recorded settings shall
e Full Detailed Report.

Creation of Disk Image of Test Platform (optional)

haging software may be used to enable the system to be restored to the Initial Inst]

Create

the'disk image after the test platform has been configured and before the print

ind software)
stead, when a
b productivity

test platform
g system and
rm operating
ections made
tem’s default

such as direct
rorded as per
configuration.

by evaluating
size, etc. Any

Ltings, changes or optimizations made that differ from the installation default conglition shall be

pe included in

hllation State.
driver for the

printing device is installed. Record the disk imaging software used and all settings that differ from the
imaging software’s installation default condition.

3.2.3

Initial Test State

The test platform shall be restored to the Initial Installation State before beginning the sequence of tests
for each new printing device. Products that are of the same distinct print system can share testing and
reports. Two or more products or bundles may be part of a distinct print system when they use the same
print mechanism and operating points, and there are no differences that might be expected to affect
performance. Devices with differences that could affect performance are not part of the same distinct
print system, and are different print systems, even if they use the same print mechanism, and shall not
share testing and reports. Record the method used to establish the Initial Installation State.
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3.3 Printing Device System Setup

Place the printing device on a horizontal surface and setup the printing device according to the
manufacturer’s recommendation. Install the software (driver, port, etc.) recommended by the
manufacturer. Use the most recent print driver available from the manufacturer. The driver and driver
version shall be recorded on the test report.

The standard test shall be conducted using the manufacturer’s default driver for the given printing
device. If a default driver is not installed/selected automatically by the manufacturer’s installation
procedure, consult the manufacturer’s documentation and use the recommended driver. All image, print
quality, mode and speed modifiers shall be at their factory pre-set configuration for the printing device
and default installed condition for the driver. If the printing device and driver differ, then the driver
defaults shallfbe used. Disabling manufacturer default installed features, routines or applicationg, is not
allowed. Examples include, but are not limited to the following: automatic cleaning or calibrationicycles,
bi-directional communications and energy save settings.

Testing shall pe carried out in the specified modes, regardless of whether they are default sett
not. For example, if the default driver setting is duplex, the setting shall be changed to simplex
simplex tests{Other modes that may need to be modified for specific tests include B&W mode on
devices, papef size, paper scaling, and collation. It is allowable to disable automatic media detsg
select plain pgper. All changes to the default settings shall be recorded in the'Full Detailed Repor

ngs or
for the
colour
ct and
t.

Thefileshallherendered onthe pageinasize correspondingtothe dimensiensinthe testpage descr
For example, yvhen testing an A4 sized document, the media settingsshall be set to A4, and when
a 8.5"x11” siz¢ document, set to 8.5”x11”, and so forth. Verify the printing device and print driver
page margin dettings are not larger than 12,7 mm (0,5 inches).Adjust the settings as necessary to
the test page|printable area is rendered correctly. Adjust the‘settings as necessary to insure t

iption.
esting
lefault
insure
ne test

pages printa
file. Any mod
modifiers suc
Any change f1

Adjust the sef
rendered corty

Outputshallb|
recommendat
the faster of {
manner in wh

For colour an
isrequired. T
three files on
reported by u
output, but m

eareaisrendered to cover the paper page area'as shown in the softcopy display of 4
fications to the printing device or print driver settings shall be recorded. Page plad
h as page centering and auto-rotation can be used to place the image properly on th
om the printing device defaults shallbe recorded in the Full Detailed Report.

tings such as turning off “page scaling” setting to ensure the test page printable
ectly.

e collated. If collated outputis notincluded in the default settings, follow the manufac
ion for obtaining collated’output. In the case that collation settings do affect perfor
he results should be\reported. As with other settings, the test report shall disclg
ich collation was(aghieved.

1 B&W printing devices, printing the three files in the Office suite, using default s
he output©f-the three files on a colour device shall be in colour, whereas the outpuf

singthe same three colour files, changing the printing device or driver to produc

he test
ement

P page.

hrea is

furer’s
nance,
se the

pttings
of the

h B&W-device shall be in B&W. For colour printing devices, an optional B&W result may be

p B&W

hintaining the default quality or resolution setting.

Procedurally, the optional B&W output on a colour device test shall be done as follows: Select the printing
device or driver options which are intended to produce B&W only output. Follow the manufacturer’s
instructions on how to change the printing device or driver for the result of producing B&W output
utilizing only the black toner or ink. If other settings change automatically as a result of changing to
B&W mode, such as quality mode, this shall be noted on the test report. If B&W printing is performed by
composite black, it should be reported.

NOTE Common means of setting a printing device in B&W include, but are not limited to, selecting a B&W
option in the driver. In the driver, this might appear as: “print in B&W?”, “print in grayscale” or “print in black only”.
The selection of B&W printing can occur in several places in the driver and printing device. When the best method
to set the printing device to print in B&W only is in question, it is best to contact the manufacturer regarding the

best method to change this setting.

Additional tests may be conducted using other, non-default, drivers or printing device description
languages provided by the manufacturer for the printing device. Additional tests may also be conducted

6 © ISO/IEC 2014 - All rights reserved
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using other settings available with the device. Such settings may be, but are not limited to, print quality
and speed modifier choices available in the driver. The results of such additional tests will be documented
as having system parameters that differ from the factory defaults and shown in comparison to the
default system parameter results.

3.4 Printing Device Connection

Connection to the test platform should be determined by the manufacturer’s targeted usage. A printing
device intended to be shared by several users should be connected via the network connection with
which the printing device is equipped from the manufacturer. A printing device intended to be personal
or desktop should be connected direct to the test computer (such as USB). The connection type, version,

R ot A0 00 o 1 I a—ar-areiatina-dainea-dafar:l Lhaollbao oo dad
al‘ld al o\,ttluso tuat OITTCT 1T OTIT tu\, Sy ot\,ul OTPT llltllls TCvICT u\.laulto STralr ot TCTCoOTOCT nd reported.

3.5 Printing Device Condition

All supplies used in the test(s), including paper and printing device consumables, shall be only those
specifﬂ)ed asacceptable for use by the manufacturer (or otherwise noted). If available the number of pages
printefl on the engine and printed on the consumables prior to the start of the test shall berecorded and
reported. The machine and all of its necessary supplies shall be acclimated in the test envifonment prior
to conflucting the test(s) at least 8 hours.

3.6 $ample Size

Each fjle shall be tested and measured at least twice for¥epeatability. All required testp shall be run
using ¢ne device.

3.7 Paper

The pgper used in this test shall be within the' range of, and/or not violate, specific written attribute
guidellnes and recommendations provided*by the printing device manufacturer, which may include
but are¢ not limited to: size, weight, composition, paper manufacturer(s), paper type, parft number and
other physical characteristics. Care must be taken to use a paper that conforms to the printing device
manufpcturer’s paper specifications-for the default printing settings. The paper manufadturer, weight,
size arjd paper type/name usedin-each test shall be noted on the report.

In all dases the paper size used shall be indicated in the measurement results tables, and {he paper feed
orientfition shall be noted\in the test report. When a comparison is made between the productivity of
one machine with that'of other machines the measurement shall be done with the same paper sizes and
paper feed orientation.

3.8 Maintenance

Print pngine maintenance shall be performed throughout testing per the manufactpirer’s recom-

m nd i e o o oo o dad bhocie (Do Ao ln claai g o fimac o oo o lac o] ment
endatens-or-anasneeded-basis{Forexamplecleaningreutinesorconsumablesrepladement).

3.9 TestFiles, Test Suites and Software Applications

The productivity test suites and test files are specified in Annex B. The tests shall be conducted using
the standard official electronic test files as the input. The most recent official files can be located at
http://standards.iso.org/ittf/PubliclyAvailableStandards/SC28_Test_Pages/. Failure to use the exact
files as specified shall invalidate test results. The versions of the test files and application software used
shall be included in the test report.

A single set of each test file is printed and measured to determine FSOT. Multiple, N sets, of each test file
are printed and measured for the 1 Set + 30 Seconds Test run to calculate ESAT and EFTP, where N is the
number of sets needed to meet LSOT - FSOT = 30 Seconds. This method is used to provide varying tests
for products across varying segments. This approach allows faster products to be tested with more sets
and slower products to be tested with fewer sets without defining and categorizing products by segment
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and weighting some test pages more heavily than others. The 1 Set + 4 Minutes Test is a similar concept
used to calculate EFTP and is intended to provide a test to illustrate that differences in productivity
can occur for longer printing times compared to shorter printing times. It is understood and recognized
that 4 minutes may be a long test for some devices, but a short test for other, higher end devices. The 4
minutes time is a compromise to meet the needs of the many products across many segments covered in
the scope of this International Standard.

The Office Category test is the required test. The Advertising and Graphics Category test is an optional
test.Ifthe printing device under test serves more than one market category, or if testing more applications
and content is of interest, both Category Tests can be tested and measured.

The Feature Performance test is an optional test. The Feature Performance test is used to compare

and ESAT (obtained using a default print system configuration) to FSOT and ESAT

obtained usirlg a selected print system feature (e.g. stapling). When such a comparison is desirgd, the

baseline FSO\-I

optional Featiire Performance test (defined in 4.4) can be added to the category test. The selected Feature
Performance fest file is run with default print system settings to establish a base line, arid then wjith the
subject featurte ON, for comparison. The choice of whether “Office” or/and “Advertising and Grajphics”,
or/and “Featyre Performance” test file is used depends on what areas of the market that the printing
device under festis intended to be used. The baseline test choice (“Office” or “Advertising and Graphics”)
shall be noted in the Summary and Full Report (especially important for thefeature performande ratio
calculation versus the base).

3.10 Environment

The test envifonment, including temperature and humidity, shall\be within the ranges recomnended
by the manufacturer for operating the device. If no recommendation is available, the following fanges
shall apply.

Temperature: 18 °Cto 25 °C

Relative humidity: 30% to 70 %

NOTE Theltemperature and humidity of the testenvironment should be recorded in the Full Detailed Report.
3.11 Voltage

The printing dlevice shall be connected to a voltage supply within the manufacturer specified op¢rating
voltage range|for the printing dewice under test.

The measurefnent should he made under no-load condition prior to each test.

4 Test mdthod

This section defines the test methods.

A single set (1 Set Test) of the relevant test file is printed in order to measure First Set Out Time from
the 1 Set Test (FSOT1se). Multiple, N sets, of each relevant test file are printed and measured for the
1 Set + 30 Seconds Test run to calculate Estimated Saturated Throughput (ESAT30sec) and Effective
Throughput (EFTP30sec), where N is the number of sets needed to meet LSOT30sec - FSOT30sec = 30
seconds, and LSOT3qsec is the Last Set Out Time for the 1 Set + 30 Seconds Test. The 1 Set + 4 Minutes
Test is a similar concept used to calculate EFTP4pjn.

The 1 Set + 30 Seconds Test is used to provide a test for products across varying segments. Without
defining and categorizing products by segments, this simple method allows faster products to be tested
with more sets and slower products to be tested with fewer sets, therefore more consistent with their
usage.

The 1 Set + 4 Minutes Test is intended to provide a test to illustrate that differences in productivity can
occur for longer printing times compared to shorter printing times. It is understood and recognized
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that 4 minutes may be a long test for some devices, but a short test for other, higher end devices. The 4
minutes time is a compromise to meet the needs of the many products across many segments covered in
the scope of this International Standard.

In order to ensure clarity between the results of each tests and to avoid test result confusion that can be
caused by back to back job spooling effect, each print job test should be sent only after the last set of the
previous test has fully ejected from the machine and the device has returned to a ready state.

4.1 Test Measurement Procedure

Before testing:

f)

1 Set Test Procedure to measure FSOT get and EFTPget:

a)

b)
‘)

d)

f)

Inptall the test platform into the Initial Installation State per 3.2.1 Initial Platform Se

up.

Inptall the printing device and driver software following the user’s manual anpd test setup

refquirements. The default required tests shall be run after the printing deviee.has w
entered a “ready” state. Use of warm-up printing (that means at least one page is print
testing) to ready the printing device is acceptable.

the system parameters (such as paper weight selection, papersizé and feed orien
mode) for test. If the system has automatic media detect, it should be disabled and
bd used in the test should be selected. Record the printing device model, configura
ddfault condition and any variant if selected.

Agsemble the files that will be used in the test, identified as described in 3.9. En
necessary applications are available on the computer that will be used in the test.

Prlinting Mode Control: Configure the Printing:Mode for the current portion of thg
Prjinting Modes require no changes in the driverof the printing device under test, othg
off page scaling, to turn collation ON if itis\niot ON by default, to select plain paper,
B&W on a colour printing device, set the.ntode of the print driver to produce B&W oy

hrmed-up and
ed just before

ation, quality
the paper to
ion (options),

sure that the

test. Default
r than to turn
duplex, or for
tput. The test

report shall include a record of the printing device modes selected and how it was selected.

Sdme devices support multiple duplex options (for example, book versus tablet, long
edge). The default duplex optiefrshould be used and the orientation recorded.

NQTE 2
Preliminary evaluation of the settings and their impact on performance throughput is reco
to[the product’s operatorimanual for additional information regarding recommended setting]

edge vs. short

The manner in whigh collation, set count and B&W is selected can affect performar:rce testresults.

mended. Refer
5.

Rdfer to 4.3 and 4.4 to decide what tests are to be run. Refer to Annex D for an exanpple of how to

repord test settings.

Af
fo

Fthat npplirqfinn onthe testmachine

plication and test file control: [Start Test run] Open an application and the correspclnding test file

Select Print from the application.

Select “OK” and simultaneously start the timing device (watch or otherwise). The time
is started when the “OK” button in the printing application window is selected.

measurement

Record the time in seconds for completion of one set (the last page of the test file has fully ejected

from the machine) to at least two decimal places.

[End Test run] Close the test file and associated software application after the test
printed.

file has been

Run the 1 Set Test [steps 1 - 5] twice. Calculate FSOT1set and EFTP et for each test run according to

Clause 5.

© ISO/IEC 2014 - All rights reserved


https://iecnorm.com/api/?name=fe7d162d82c793752149542e19d12faf

ISO/IEC 24734:2014(E)

g)

h)

Determine if the results are consistent within +5% according to 4.2.3, and perform a third test run
if required.

Calculate the average FSOT1set and EFTP1get.

NOTE The average FSOT1set for this test set is reported in the Category Test Full Report and the Full
Detailed Report as FSOT. The average FSOT1set for the test suite is reported in the Category Test Summary
Report as FSOT. For detail, see Annex C and Annex E for an example of report presentation.

1 Set + 30 Seconds Test Procedure to measure ESAT30psec and EFTP3ggec:

a)

b)

d)

f)

g)

h)

Application and test file control: [Start Test run] Open an application and the corresponding test file
for that application on the test machine

Select Print from the application. Enter Print Set count = N required for Last Set Out Time'LSQT30sec
- FSOT304ec = 30 Seconds. Select any necessary collate options to insure that multipleSetrunis print
the output in collated order (1234..., 1234, ...). All tests of the same file must use the same set|count.
For the sdcond and third tests, use the same set count used in the first test. Record where collgte and
set countlsettings were made in the driver/application.

NOTE This FSOT30sec should not be confused with the FSOTqset from thé, 4-Set Test. The FSPT30gec
measuredfhere is used to verify LSOT30sec — FSOT30sec 2 30 seconds and to calculate ESAT3¢gec.

Select “OK” and simultaneously start the timing device (watch or othépwise). The time measufement
is started when the “OK” button in the printing application windaw is selected.

Record the time in seconds for completion of the First Set"Out Time (FSOT3psec) to at leajst two
decimal glaces. This is the time from “OK” until the last page (first test set, first complete grint of
file pagesd)) of the test file has fully ejected from the machine.

NOTE 1 [If the output paper tray size is less than the@umber of pages to be printed, remove the|output
paper during the test.

NOTE 2 | Each test file of the Category test has\four pages. Each test file of the Feature Performancg Adobe
Reader filg has eight pages.

Record the time in seconds for completion of the Last Set Out Time (LSOT30sec) to at leajst two
decimal glaces. This is the time fpom*pressing “OK” in the printing application window until ghe last
page of the file set count [last page of the last test set] has fully ejected from the device.

[End Test run] Close the test file and associated software application after the test file hajs been
printed.

Run the 1| Set + 30 Seconds Test [steps 1 - 6] twice. Calculate ESAT30sec and EFTP3ggec for ea¢h Test
run according to. Clause 5.

Determirfe if the results are consistent within +5% according to 4.2.3 and perform a third t¢st run
if required.

Calculate the average ESAT30sec and EFTP39sec according to Clause 5.

NOTE The average ESAT3¢sec for this test set is reported in the Category Test Full Report and the Full
Detailed Report as ESAT. The average ESAT3sec for the test suite is reported in the Category Test Summary
Report as ESAT. For detail, see Annex C and Annex E for an example of report presentation.

1 Set + 4 Minutes Test Procedure to measure EFTP4min:

a)

b)

10

Application and test file control: [Start Test run] Open an application and the corresponding test file
for that application on the test machine.

Select Print from the application. Enter Print Set count = N required to for Last Set Out Time LSOT4min
- FSOT4min = 4 Minutes. Select any necessary collate options to insure that multiple set runs print
the output in collated order (1234..., 1234, ...). All tests of the same file must use the same set count.
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For the second and third tests, use the same set count used in the first test. Record where collate and
set count settings were made in the driver/application.

NOTE

This FSOT4min should not be confused with the FSOTget from the 1 Set Test or the FSOT30sec

from the 1 Set + 30 Seconds Test. The FSOT4min measured here is only used to verify LSOT4min-FSOT4min = 4
minutes.

c) Select“OK” and simultaneously start the timing device (watch or otherwise). The time measurement
is started when the “OK” button in the printing application window is selected.

d) Record the time in seconds for completion of the First Set Out Time (FSOT4nin) to at least two
decimal places. This is the time from “OK” until the last page (first test set, first complete print of

fil

N(

anaacac)l ofthatact filabac follv atactad fros +tha o ching
P-PagesSrerttnetteStHheaStury-ejecreerom—tneaeihe-

TE1 If the output paper tray size is less than the number of pages to be printed;. rem

paper during the test.

N(
Re

e) Rg
pl
th

f) [E
pr

g) R
se

h) D¢
if
i) (4

Repea
test fil
Table

TE2  Each testfile of the Category test has four pages. Each test file of the keature Perfi
ader file has eight pages.

cord the time in seconds for completion of the Last Set Out Time (LiSQOT4min) to atleas
hces. This is the time from pressing “OK” in the printing application window until tI
e file set count [last page of the last test set] has fully ejected from the machine.

nd Test run] Close the test file and associated software application after the test]
inted.

n the 1 Set + 4 Minutes Test [steps 1 - 6] twice. Calculate EFTP4pin for each test ru
ction 5.

termine if the results are consistent withiny #5% according to 4.2.3, and perform a
Fequired.

lculate the average EFTP4min according to Clause 5.

the (1 Set Test, 1 Set + 30 Seconds Test, and 1 Set + 4 Minutes Test) for each requ

|, Table 2, and/or Table 3)

ove the output

rmance Adobe

ttwo decimal
ne last page of

file has been

h according to

third test run

ired/optional

e, test suite, as applicable.fotthe relevant printing modes on the printing device unpder test. (See

© ISO/IEC 2014 - All rights reserved

11


https://iecnorm.com/api/?name=fe7d162d82c793752149542e19d12faf

ISO/IEC 24734:2014(E)

4.2 Test Method Process

4.2.1 Suggested Test Method

| Set number of sets to 1 |

| Run 1% and 2™ Tests |
v

| Calculate FSOT and EFTP |

[ 57 consistent? |
YES

Run 3™ Test

| Calculate FSOT and EFTP |

v v
| Calculate average FSOT and EFTP |

v

Record 1 Set Result |

A 4

NO
Set number of | Can estimate number of

sets o 2 h sets for 1 Set+30Seconds?

tial test YES

1 Set + 4 Mihutes Test only required for
Office/Simplex/Adobe Reader File

P\ /Calculate sets for 1 Set+4 Minutes

v

| Run 1% and 2™ Tests |

v

Calfulate sets for 1 Set+30seconds

* | Calculate EFTP |
| Run 1% and 2™ Tests | ¢
v
| Calculate ESAT and EFTP | | 5% consistent? |
v YES NO
YES NO

\4
| Calculate EFTP |

Run 3"\Test

| Calculate ESAT and EFTP |

\4 \4

v v | Calculate average EFTP |

| (alculate average ESAT and EFTP |

A 4
| Record 1 Set+4 Minutes Results |

A 4

| Record 1 Set+30 Seconds Results li

Figure 1 — Test Method Process Flow Chart
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1
1
1
1
1
1
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1
1
1
1
1
1
1

4.2.2 Estimating the Set Count
1 Set + 30 Seconds Test:

The test may begin with an initial set count Njpjtia] = 2 or by estimating the number of sets needed,
provided that the tester has sufficient information for estimation beforehand. If the N = 2 test result did
not meet the LSOT-FSOT = 30 seconds requirement, then calculate a new estimated set count ¢5tN3psec as
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follows and test using the new ¢stN3psec as the set count. The following equation can be used to estimate
then number of sets needed:

30x(N initiar —1)
LSOT, .. — FSOT,

estN3(sec = RoundUp
nitial nitial

The number of sets tested should result in LSOT305ec-FSOT30sec = 30 seconds as close as possible. If the
results of a test run gives LSOT3psec - FSOT30sec < 30 seconds the number of sets shall be increased and
all runs re-tested.

NOTE The 1 Set + 30 Seconds Test is devised to make LSOT3¢sec - FSOT30sec long enough to minimize
measurement error of ESAT and short enough to avoid stop caused by calibration etc.

1 Set + 4 Minutes Test:

The 1 pet + 4 Minutes Test is only required for the Adobe Reader test file. Calculate.@ new|estimated set
count ¢stN4min for the 1 Set + 4 Minutes Test as follows by using the results of the 1 Set + 3( Seconds test:

240% (N30 gec —1)
LSOT30 sec _FSOTBO sec

estiN 4 in = RoundUp

The nymber of sets tested should result in LSOT4min -FSOT4min &4 minutes. If the results of a test run
give L$0Tamin -FSOT4min < 4 minutes the number of sets shall‘be'increased and all runs r¢-tested.

4.2.3 | 5% Consistency Criteria

If the flirst two test runs are not consistent within +5%, then a third test run is required.|Equations for
ESAT gnd EFTP can be found in Clause 5.

. 2x FSOT,
Copsistency =—— = —
FSOT, +FSOT,
. 2x ESAT,
Copsistency =—— = —
ESAT; +ESAT,
. 2xEFTP,
Copsistency = ——s————
EFTP, +EFTP,

4.3 Category Tests

4.3.1 | Overview

The twoCategory Tests are 1) Office and 2) Advertising and Graphics (see Annex B1-2 for fletail of these
teSt S ;t\,o). Th\.» Ulf;bb thb5Ul _y T\,Ot ;O 1 \,Laluil bd fUl a}} d\,v ;L\,O adh\,x 1115 tU th;o Illtbl uati Jna] Standard
and is the test used to measure FSOT, ESAT and EFTP. The Advertising and Graphics Category Test files
represent more complexity, higher coverage, and a higher ratio of image and graphic content such as
pictures, gradients and embedded elements. The Advertising and Graphics Category test is optional and

may be used to measure FSOT, ESAT and EFTP values for specific comparison in this category.

Media used for Category Tests shall be cut sheet. Testing A4/8.5"x11” size media is required for Category
Tests. Testing A3/11"x17” size media is optional for the Office Category test. No other size media may be
tested with a Category Test, but other sizes may be tested with a Feature Performance Test.

If the Office Category test is performed on large size media (A3/11"x17”) then the test shall be done by
printing the A3/”11x17” Office Category test suite.
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4.3.2 Office Test

The Office Test is required for all devices adhering to this International Standard. Test using the test
files outlined in Annex B for this test suite and using the modes and set count requirements shown in
Table 1 below. The test method and measurement procedures are described in 4.1 to 4.2.

Record the start date and time and end date and time for the Office Test.

Complete the 1 Set Test, the 1 Set + 30 Seconds Test and the 1 Set + 4 Minutes Test runs for the files
and modes marked “R” (Required) as outlined in Table 1. Files, set counts and modes marked “O” are

optional.

It is assumed

+hat “MNAafo 1
thot—oCtratt

Saottingc” yazill xzi0ld
Ty terer

hlacly o d s
<

device and co
output, then |

COTTTIITS S vv

OTOCT

TIC— VvV IT

T

Table 1 — Office Test Matrix

afROIAIN Attt £ou o DOYAL Al o
tC DX Vv - outpat1oT o Ty P

DYV O

our output for a colour printing device. If the Default Settings on a colour device yiel
esting using a colour output mode is required.

Set Count

Printing Modes

Application Test files

Word File

Adobe Reader
File

Excel File

Single Set Run
Set Count=1

Simplex with
Default Settings

If Colour Print-

ing device, Sim-

plex with B&W
mode

Duplex with
Default Settings

If Colour Print-
ing device,
Duplex with
B&W mode

R

R

R

Two Set Run
Set Count = 2

(optional to
testto aid in
calculating N fof;
FSOT+30 runif
N can’t beesti-
mated)

Simplex with
Default Settings

If Colour'Print-

ing device, Sim-

plex-with B&W
mode

Duplex with
Default Settings

If Colour Print-
ing device,
Duplex with
B&W mode

rinting
d B&W

1 Set + 30 Sec-
onds Run

Set Count=N

Simplex with
Default Settings

If Colour Print-

ing device, Sim-

plex with B&W
mode

Duplex with
Default Settings

If Colour Print-
ing device,
Duplex with
B&W mode

14
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Table 1 (continued)
Application Test files
Set Count Printing Modes
& Word File Adobe_Reader Excel File
File
Simplex with
Default Settings 0 R 0
If Colour Print-
ing device, Sim- 0 0 0
1 Set + 4 Minutes plex with B&W
mode
Run
_ anlm{ with
Settount==R"1 nefault Settings v v v
If Colour Print-
ing device,
Duplex with 0 0 0.
B&W mode

Advertising and Graphics Test

itions and files having higher coverage and more complex'content.

red if testing the Optional Advertising and Graphics Test) as outlined in Table 2. Fi
bdes marked “O” are optional.

and colour output for a colour prifiting device. If the Default Settings on a colou
utput, then testing using a colour output mode is required. Before commenci

aphics tests, the tester should:confirm the file contents from within the applica
n and QuarkXPress) to enstre all original data components such as fonts, placed

ed in the file. The mannér in which this can be confirmed, and corrected if requi
ing to application. Refer to the application’s user guide for instructions. Failure of t
bgnize and include all original data components and quality attributes as pro
htional Standard-will affect performance and invalidate the results.

vertising and Graphics test is optional for all devices adhering to this Internatig
ended to give further information when comparing the performance of devices u

| the start date and time and end date and time forthe Advertising and Graphics Te

bte the 1 Set Test and the 1 Set + 30 Seconds Test runs for the files and modes

sumed that “Default Settings” will yield black and white (B&W) output for a B&W,|

btrations, bitmaps, andsithages etc are properly linked in the test platform direg

nal Standard.
sing different

St.

marked “R*”
es, set counts

only printing

device yield

Advertising
[ions (such as
oraphics such
tories and/or
fred, will vary
he application
vided by this
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Table 2 — Advertising and Graphics Test Matrix

Set Count

Printing
Modes

Application Test files

InDesign

QuarkXPress

PowerPoint

Adobe
Reader

Simplex with
Default Set-
tings

If Colour
Printing
device,
Simplex with

R*

R*

R*

R*

mgle Set Kun

Set Count=1

B&W mode

Duplex with
Default Set-
tings

If Colour
Printing
device, Duplex
with B&W
mode

Two Set Run
Set Count =2

(optional to
test to aid in
calculating N
for FSOT+30
runif N can’t
be estimated)

Simplex with
Default Set-
tings

If Colour
Printing
device,
Simplex with
B&W mode

Duplex with
Default Set-
tings

If Colour
Printing
device, Duplex
with B&W
mode

1 Set +30.Sec-
ondsj;Run

Set\@ount =N

Simplex with
Default\Set-
tings

If Colour
Printing
device,
Simplex with
B&W mode

Duplex with
Default Set-

R*

R*

R*

R*

tings

If Colour
Printing
device, Duplex
with B&W
mode
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Table 2 (continued)

Application Test files

Printing
Set Count Modes Adobe

QuarkXPress Reader

InDesign PowerPoint

Simplex with
Default Set-
tings

If Colour
Printing
device,

1 Set + 4 Min- Simplex with

4.4 |

An op
differd
but arg
hole p

n
asa coLparison to the performance when printing from a printing device and driver in th

with s

8-pags
pages
8-pags
the Off
compd
test fil

To faci
is proy

The A

evaluating performance-enhancing features such as RIP and memory configurations. The /

Advert

B&WTmode
utes Run

Duplex with
Default Set-
tings

Set Count=N

If Colour
Printing
device, Duplex
with B&W
mode

Feature Performance Test

fional Feature Performance Test is provided as acconvenient means to evaluatg
nces with various printing and finishing features€nabled. Examples of such feature
notlimited to various RIP configurations, different paper weights, different paper g

mplex selected and the feature disabledy

Feature Performance Test files aresprovided (for many printing features, test file
s needed. As a compromise to balance test time and the ability to test a broad ran
test file is used). The Adobe Reader-Office Feature Performance file is composed o
fice category test and the Adebe Reader-Advertising and Graphics Feature Perfo

ES.)

llitate testing with'large size media, an A3/”11x17” Adobe Reader-Office Feature Pe
ided.

lobe Readér*Advertising and Graphics Feature Performance test file should be 5

ising'and Graphics Feature Performance test file should also be selected for feaf

printirrg device under test has chosen to use the Advertising and Graphics category test si

productivity
s may include
izes, stapling,

ching, saddle stitching, etc. The results whenprinting with a feature enabled shafll be reported

b default state

longer than 4
be of features,
 content from
Fmance file is

sed of content from the Advertising and Graphics category test. (See Annex B.3 for details of these

-formance file

elected when
\dobe Reader-
ure testing if
lite.

Feature Performance Test Procedure

The Feature Tests require testing the Feature Performance Test file using the 1 Set Test and 1 Set + 30
Seconds Test procedures in 4.1.

Record the start date and time and end date and time for the Feature Performance Test.

First, complete the test using the manufacturer’s default printing device and driver settings, (the Base
Printing Mode Test). The Base Printing Mode Test is tested in simplex A4/8.5”X11” and/or A3/11"x17”,
using the appropriate Feature Performance Test file, without the feature and may be conducted only
once (consisting of 2 or 3 runs as needed to satisfy the 5% consistency criteria), and the result can
be used for comparison for all feature tests using the same test file. Next, complete the tests for each
feature printing mode selected (the Feature Mode Test).
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The set count used in Feature Performance Test shall be determined based on the requirement to satisfy
the 1 Set + 30 Seconds Test procedure for the Base Printing Mode Test and each Feature Printing Mode
Test independently. Features which use the same number of pages in a test file only require the Base
Printing Mode Test be conducted once.

NOTE The set counts used for the Base Printing Mode Test and each feature may be different.

The number of sets tested should result in LSOT30sec-FSOT30sec = 30 seconds as close as possible. If the
results of a test run gives LSOT30sec - FSOT30sec < 30 seconds the number of sets shall be increased and
all runs re-tested.

If a feature test is performed on large size media (A3/11"x17"”) then the test shall be done by printing
the The Adob —Offi et i r both
the Base Prinfing Mode Test and the feature test in the same manner, using the same procedureq as the
A4/8.5"x11" feature mode testing described in this clause.

If a feature rejquires a file consisting of more than 8 pages, a larger file can be createdby concatgnating
2 or more 8-page feature test files as required as long as the pages in the resulting file is an integer
multiple of the 8-page original. If a feature needs to use more than 8 pages in a set, FSOT and EYAT for
the Base Printing Mode shall be measured using the same number of pages.in the set as the Feature
Printing Modeg. Change of this nature shall be clearly recorded in the test repopts.

NOTE Duq to current limitations (image size scaling, image margin requirement, mixed image layout on
different paged, some combination of mixed paper sizes) in some printing device drivers, some potential feature
performance tgsts (for example, first page 1-up, later pages 2-up) are notsupported by the current test filgs in the
current printinjg productivity International Standard.

Feature Printjng Mode “Staple”, is shown as example only in‘the following test matrix. Which feafure(s)
to test is detefmined by the tester performing the testing:and only a clear description of the feature is
required. If tHere is more than one staple option for a gigen device, clearly report which was testgd.

Table 3 — Feature-Performance Test Set

Set Cqunt Base Printing Mode Feature Printing Mode Application Testfile
Single Skt Run : ; ) 8 Page ‘Office’ Featufe Per-
8 Simplex Wl.th QEJault Set Staple formance Adobe R¢ader
Set Coupt=1 tngs file
1 Set + 30 Sdconds Run Simpléx'with Default Set- 8 Page ‘Office’ Featufe Per-
. Staple formance Adobe R¢ader
Set Coupt=N tings file

4.5 Optional Special Tests

In addition to[the tegular and required tests under default conditions, optional special tests can pe run
per the methpds.outlined in this International Standard [using either a Category Test or the Feature
Performance Adobe Reader Test Suite]. Examples are tests run under special (non-default) print and
image quality settings, e.g. Printing device Manufacturer Fast Print Mode or High Quality Mode, tests
using non-default drivers or using various printing features.

5 Calculations and Treatment of Data

5.1 Overview

The time intervals for each test run are recorded during the test operation. A spreadsheet format that
records the time for the tests run is useful for this purpose but is not required.
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The measured intervals of time in seconds should be recorded to 2 decimal places. The figure of average
results is rounded at 2 decimal place to the final results of FSOT, ESAT and EFTP. Dropping fractions is

allowe

d, but rounding to a faster time or rate is not allowed.

Averages are calculated by averaging the results (FSOT, ESAT, EFTP), not by averaging the times, and
then calculating a result. For example, calculate ESAT of test run one and ESAT from test run two (and of
test run three if required), and then average ESAT1 and ESAT; (and ESAT3) to yield ESAT,ye.

The number of ESAT and EFTP is expressed in ipm as follows.

a) lessthan 10 ipm: Round down at two decimal places and express as two significant figures (X,X);

b) 1

ipm-te-99 ipm: Expresswith cither ol the methods belows

1)
2)
c) 10

For ex
34 ipnj

52

5.2.1
FSOT1

For teg

F

wn

24

ER

5.2.2

round down at one decimal place and express as two significant figures (XX,

,but NOT 35 ipm.
Category Tests

‘1 Set Test’
Lot and EFTPqge¢ shall be calculated using datafrom a single set test run.

truns using 4-page file and 1 set count test run:

to t1

DT1set = t1 (Seconds)
D = 4 pages*60 seconds

240
T'P. =—=_— (ipm
Lset LSOTlset(p )

‘1 Set+ 30 Seconds Test’

ESAT3

hsec’and EFTP30sec shall be calculated using the data of 1 Set + 30 Seconds Test.

round down at two decimal place and express as three significant figurés. (XX,X)
0 ipm or more: Round down at one decimal place and express as threésignificant f]

hmple, if 34,99 is the measured and calculated average of ESAT, then a report could

gures (XXX).
record 34,9 or

For test runs using 4-page file and N3psec Set count test run:

to t1 tn

First Set Out Time = FSOT3¢sec = t1 (seconds)

Last Set Out Time = LSOT3¢sec = tn (seconds)

N30sec = Set Count

© ISO/IEC 2014 - All rights reserved
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240 = 4 pages*60 seconds

ESAT30sec and EFTP3psec shall be calculated using the 1 Set + 30 Seconds Test data by the following

equation.

ESA T30 sec

EFTP30 sec

240%(N3g5ec—1)-1
LSOTBO sec FSOT30 sec

(ipm)

(ipm)

240)( N30 sec
LSOT3O sec

5.2.3 ‘1 Set

N4min set cou

+ 4 Minutes Test’

1 be calculated using the data of 1 Set + 4 Minutes Test. For test runs using 4-pages f
1t test run:SL

I
{

First Set (

Last Set Ojut Time = LSOT4min = tn (seconds)

N4min = S¢

240 = 4 pg

EFTP, inl=

5.3 Featur

Feature Performance Test itselfis:optional. However, when conducted, the 1 Set Test and the 1 S

Seconds Test

5.3.1 ‘1Set

FSOT1set shal

0

ut Time = FSOT4min = t1 (seconds)

t Count
ges*60 seconds

240XN4-II11H

LSOT4min (lpm)

e Performance Test

hre required fof thée Base Printing Mode and for each Feature Performance Test.

Test’

be galculated using data from a single set test run.

ile and

bt + 30

For test runs

silfg 8-page file and 1 set count test run:

to

ty

FSOT1set = t1 (seconds)

5.3.2

‘1 Set + 30 Seconds Test’

ESAT30sec shall be calculated using the data of 1 Set + 30 Seconds Test.

For test runs

20

using 8-page file and N3gsec Set count test run:
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to t1 tn

First Set Out Time = FSOT30sec = t1 (Seconds)

Last Set Out Time = LSOT3psec = tn (Seconds)

N30sec =Set Count

48 o EFalay A
= 0 pPdgts UU STLUITUS

ESAT3psec shall be calculated using the 1 Set + 30 Seconds Test data by the following equdtion.

480x(N3g soc —1)

e LSOT30 sec _FSOT3O sec

(ipm)

NOTE The units above are images per minute. Therefore, even when morethan one image per page is printed,
as in 24up reduction image on A4/8.5"x11” size output or 2-up A4/8.5"x1(1")size image on A3/11"x]17” size output,
the abdve equation remains unchanged.

For eath feature tested, the percentage of the Feature PrintingMode to Base Printing Modg is calculated
as follpws:

ESAT
hture percentage ESAT = 7 Jeature 100(%)

Fe
base
FSOT
Fefiture percentage FSOT = ———base 4 100(%)
featute
NOTE For FSOT percentage, the base-time is in the numerator so that a slower feature FSOT results in a %

<100. This maintains consistency withithe percentage of ESAT. The FSOTpase and ESATpase come from the data of
the bageline test using simplex A4/8:5"x11” sized paper.

Information that is required to be recorded includes the file used, namely ‘Office’ (or ‘Advertising and
Graphics’), as well as the-paper size used, namely required A4/8.5"x11” (and optional A3/[11"x17").

6 Presentation of Results

6.1 General

Productsthat are of the same distinct print system can share testing and reports Twa armhore products
or bundles may be part of a distinct print system when they use the same print mechanism and
operating points, and there are no differences that might be expected to affect performance. Devices
with differences that could affect performance are not part of the same distinct print system, and are
different print systems, even if they use the same print mechanism, and shall not share testing and
reports.

6.2 Category Tests

The minimum required presentation of results shall include a Summary Report as displayed in Table 4.
A Summary Report includes the averages of FSOT and ESAT for all files in a given Category or Feature
Performance test for each print mode tested. The system setting for the printing modes shall be
identified (default and all non-default and optional test mode settings identified). For a colour printing
device, include a description of the printing device settings used for the B&W print mode data. This is
the Summary Report. In a Full Report, the FSOT, ESAT and EFTP numbers for each of the individual test
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files shall be reported as displayed in Table 5. The test platform system parameters shall be reported as
shown in Annex A.

If a required test file was not tested, or failed to print, reporting per this International Standard is not
allowed. Data from the results of all files in a given Category test shall be used to calculate averages of
FSOT, ESAT and EFTP. For example, the average FSOT and ESAT numbers reported in an Office Category
Summary Report are the averages from the Office Word, Office Excel and Office Adobe Reader test file
results. Omitting results from one of these files, such as the Excel test file, and using the averages of only
the Word and Adobe Reader test file results is not allowed.

The Summary Report should be the “declaration” used in marketing materials or packaging. Declaration
of the whole Summary Report is recommended. Abbreviated test reporting is allowed, including the
reporting of fhe results from individual application testing as Iong as the report includes,the cor-
responding Ayerages of FSOT, ESAT, or EFTP, a pointer to the Full Detailed Report or contact infofthation,
and statemenf that the productivity has been determined in accordance with ISO/IEC 24734

However, the minimum requirement of “declaration” shall include the following threg‘items.

a) descriptipn that the productivity has been determined in accordance with ISO/IEC 24734;

b) the averape of ESAT from the Office Category Test for default simplex mgde;

c) pointer tq the Full Detailed Report or contact information.

ptailed
Report
that is
Annex

All reporting
Report or con
is shown belo
required if an
E. A typical ey

including Summary and Full Report tables shall include a pointer to the Full D
tact information to obtain the report. An exampleef a Summary Report and Full
w. Optionally reported data are shown as “0”, required as “R”, and “R*” for testing
optional test mode is selected. An example of the Full Detailed Reportis included in
ample of printing device settings that are regorded is shown in Annex D.

When appropriate, rows may be deleted from the Suminary Report. Specifically, if a device does n¢t have

the ability to
Similarly, a m

The Summary
the totals (of
many decima
not allowed. R
ESAT and EF]
then a report

duplex, the duplex rows may be deleted or NA may be used when no data are avs
bnochrome only printing device doés'not need to report data for a colour printing 1

r and Full Reports report averages for the test results. Averages are calculated by

places as desired. Dropping fractions is allowed, but rounding to a faster time or

ecorded and reported-numbers shall never be better than actual measurement (hig
P or lower for FSOT)>For example, if 34,99 is the measured and calculated averagg
could record 34,9.0R 34ipm, but NOT 35ipm.

Table 4 — Office Category Summary Report

hilable.
hode.

hdding

FSOT or ESAT) and dividing-by the number of tests. Reported numbers may include as

rate is
her for
ESAT,

Office.Category Test FSOT (Seconds) ESAT (ipm)
Defaults (Colofirdor-colour device, Simplex R R
B&W for mondchrome device) i R R
B&W mode (optional for colour Simplex R* R*
device) Duplex R* R*
1) Record printing device and driver settings
2) Record printing device settings used for B&W output mode on colour device
3) Record location to find Full Detailed Report or contact information
4) Record the paper size and paper feed orientation
5) Productivity has been determined in accordance with ISO/IEC 24734

Where “R” is required to report when available on the printing device

R* Required test if optional B&W mode is run on colour device

22
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Some manufacturers may choose to advertise fewer items on boxes and spec sheets than are required
to provide in the Summary Report. It is also understood that some manufacturers will use “ppm” rather
than “ipm”. However, as specified in the minimum requirement of “declaration”, ESAT from the Office
Category Test for simplex mode shall be reported.

Table 5 — Office Category Full Report

EFTP (ipm)
i FSOT in- | ESAT
Office Ca?egory 1 set +30Seconds 1 set +4Min
Test Files (seconds) 1 Set \ utes (ipm)
) (N=)
- _ R R
Simplex — Adobe R R R
Reader # sets # sefs
0 0
Simplex — Word R 0 st o el R
sets sefs
0 0
Simplex — Excel R 0 p " R
Sets sets
Defaylts (Colour —
for colour device, |Simplex Average R R
B&W|for mono- . R 0
chroine device) Duplex — Adobe R R R
Reader # sets # sels
0 0
Duplex — Word R 0 . . R
sets sefs
0 0
Duplex — Excel R 0 " " R
sets sefs
Duplex — Average R R

1) Reford Printing Device and Driver Settings:

2) Reford printing device settings used forrB&W output mode on colour device
3) Reford location to find Full Detailed-Report or contact information

4) Reford the paper size and paperfeed orientation

5) Reford start date/time afidend date/time

6) Pr¢ductivity has beefi'determined in accordance with ISO/IEC 24734
Where[R” is Required-to-report when available on the Printing device

R* Requiired testjif'optional B&W mode is run on colour device

“0” is optionalto'report
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Table 5 (continued)

EFTP (ipm)
; FSOT in- | ESAT
Office Ca?;egory 1 set +30Seconds 1 set +4Min
Test Files (seconds) 1 Set (N=) utes (ipm)
- (N=)
Simplex — Adobe R* R* R* R* R*
Reader # sets # sets
] 0 0
Simplex — Word R* 0 R*
# sets # sets
] 0 0
Simplex — Excel R* 0 R*
# sets # sets
B&W modg Simplex Average R* R*
(optional for ¢ol- "
our device] Duplex — Adobe R* R* R Y R*
Reader # sets # sets
0 0
Duplex — Word R* 0 R*
# sets # sets
0 0
Duplex — Excel R* 0 R*
# sets # sets
Duplex Average R* R*
1) Record Prirjting Device and Driver Settings.
2) Record prirfting device settings used for B&W output mode on colour device
3) Record location to find Full Detailed Report or contact information
4) Record the paper size and paper feed orientation
5) Record start date/time and end date/time
6) Productivitly has been determined in accordancexwith ISO/IEC 24734
Where “R” is Refuired to report when available.on the Printing device
R* Required tesf if optional B&W mode is run-en colour device
“0” is optional tp report

Table 6 <= Advertising and Graphics Category Summary Report

Advertising/Graphics Category Test FSOT (seconds) ESAT (ipm)
Defaults (Colour for Simplex R* R*
Folour-device, B&W for
nonochrome device) Duplex 0 0
B&W mode (optional for Simplex R* R*
colour device) Duplex 0 0

1) Record Printing Device and Driver Settings.

2) Record printing device settings used for B&W output mode on colour device
3) Record location to find Full Detailed Report or contact information

4) Record the paper size and paper feed orientation

5) Productivity has been determined in accordance with ISO/IEC 24734
Where “R” is Required to report when available on the Printing device

R* Required test if optional B&W mode is run on colour device

“0” is optional to report
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Table 7 — Advertising and Graphics Category Full Report

EFTP (ipm)
isi - FSOT in- | ESAT
Advertlsmg and Gra_llph 1 Set +30Seconds 1 Set +4 Min
ics Category TestFiles | (seconds) 1 Set utes (ipm)
(=) (N=)
R* 0
Simplex — Adobe Reader R* R* R*
# sets # sets
0 (0]
Qimplpy — PowerPaoint R* 0 R*
# sets #sefs
] 0 0
Simplex — QuarkXpress R* 0 R*
# sets # sefs
0 0
Simplex — InDesign R* 0 R*
Defaulfs (Col- # sets # sefs
our fot colour Simplex Average R* R*
device| B&W for o o
mor_lochrome Duplex — Adobe Reader 0 0 0
device # sets # sefs
0 0
Duplex — PowerPoint 0 0 0
# sets # sefs
Dupl QuarkX 0 (0] 0 0 0
uplex — Quar ress
P P # sets # sefs
] 0 (0]
Duplex — InDesign 0 ¢} 0
# sets # sefs
Duplex Average 0 0
1) Reford Printing Device and Driver Settings.
2) Reford printing device settings used for B&W output mode on colour device
3) Reford start date/time and end\date/time
4) Reford the paper size and.paper feed orientation
5) Pr¢ductivity has been-determined in accordance with ISO/IEC 24734
Where[R” is Required to report when available on the Printing device
R* Reqyiired test if optional B&W mode is run on colour device
“0” is optional.to€port
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Table 7 (continued)
EFTP (ipm)
isi - FSOT in- | ESAT
Advertlsmg and Grzlllph 1 Set +30Seconds 1 Set +4 Min
ics Category Test Files | (seconds) 1 Set utes (ipm)
(=) (N=)
R* 0
Simplex — Adobe Reader R* R* R*
# sets # sets
) ] 0 0
Simplex — PowerPoint R* 0 R*
# sets # sets
) 0 0
Simplex — QuarkXpress R* 0 R*
# sets # sets
0 0
Simplex — InDesign R* 0 R*
# sets # sets
B&W mode Simplex Average R* R*
(optional for o o
colour device) Duplex — Adobe Reader 0 0 0
# sets # sets
0 0
Duplex — PowerPoint 0 0 0
# sets # sets
Dupl QuarkX 0 0 0 0 0
uplex — QuarkXpress
P P # sets # sets
0 0
Duplex — InDesign 0 0 0
# sets # sets
Duplex Average 0 0
1) Record Prifjting Device and Driver Settings.
2) Record prirfjting device settings used for B&W output mode on colour device
3) Record staift date/time and end date/time
4) Record the paper size and paper feed orientation
5) Productivitly has been determined‘iniaccordance with ISO/IEC 24734
Where “R” is Refjuired to report whejravailable on the Printing device
R* Required tes} if optional B&W mode is run on colour device
“0” is optional tp report

6.3 Featurp Performance Tests

The minimum required presentation of results shall include data showing the ratio of Base Printing
Mode to Feature Printing Mode test results, as displayed in the Summary Report, Table 8. The base
printing reference data points FSOTpase and ESATpase that are used for the Feature Performance ratio
calculation are from the default simplex A4 or 8.5"x11"-sized test (not from the duplex A4 or 8.5"x11"-
sized test). The system setting for the printing modes shall be identified (default and all non-default and
optional test mode settings identified). For a colour printing device, include a description of the printing
device settings used for the B&W print mode data. This is the Summary Report. In a Full Report, the
FSOT and ESAT numbers as well as the ratio for each of the individual test files shall be reported as
displayed in Table 9. The test platform system parameters shall be reported as shown in Annex A.

All presentations of results shall include a pointer to the Full Detailed Report or contact information to
obtain the report. An example of a Summary Report and Full Report table is shown below. An example
of the Summary Report and the Full Report is included in Annex C. A typical example of printing device
settings that are recorded is shown in Annex D.
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Table 8 — Feature Performance test Summary Report (showing staple as one example, Feature
Modes may vary)

Feature Performance Ratio
Printing Modes Staple
(Feature Adobe Reader-Office test file) FSOTpgse ESA Tfeature
FSOT feqture ESATpqse
Defaults (Colour for colour device, B&W for monochrome device) | Simplex R* R*

1) Record Printing device and Driver Settings.

2) Reford printing device settings used for B&W output mode on colour device
3) Reford location to find Full Detailed Report or contact information
4) Reford the paper size and paper feed orientation

5) Pr¢ductivity has been determined in accordance with ISO/IEC 24734

“R*” is Required to report for feature test

Table 9 — Feature Performance test Full Report (showing staplé-as one example 1vith Adobe
Reader-Office Feature Performance test file. Feature Modes may vary)

Feature Performance

L. Base Printing Mode
Printing Modes Staple

Feafure Adqbe Reader- FSOTpgse ESAT feature
Offife test file (8-page) FSOTpase | ESATbase | ESOTfeature |ESATfeature| oot
feature ESA Tbase

Defaulfs (Colour
for colpur device,
B&W fpr mono-
chromg device)

Simplex R* R* R* R* R* R*

1) Reford printing device and driver settings.

2) Reford printing device settings usedfor B&W output mode on colour device
3) Reford the paper size and paperfeed orientation

4) Reford start date and tinfe-and end date and time

5) Pr¢ductivity has beefi' determined in accordance with ISO/IEC 24734

“R*” is Required to report'for feature test
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Annex A
(normative)

Test platform system parameters that may affect digital printing

productivity measurements

A.1 Scope

The purpose ¢f Annex A is two-fold. The first is to provide a general awareness of the contribution of the
test platform [to the overall digital printing device productivity measurement. The second i$ to pgrovide
a list of those|test platform parameters that can be easily identified and subsequently’recorded,which
will help to rgduce inter-testing variability.

A.2 Test Platform Parameter List

A.2.1 Hardware

a) Testing platform hardware shall be comprised solely of a dedicated Computer system (computer,

monitor, keyboard, mouse) with direct connectivity to the printing device being tested.

b) Record tHe following attributes:

1) Computer
— rhanufacturer
— r1hodel

2) Procpgssor
— rhanufacturer
— 1lame
— fhmily
— r1hodel number

3) Syst¢m chip set

J— hanufacturer

— model number
4) System board
— manufacturer

— model number

— BIOS with revision level

5) System memory
— manufacturer
— type

28
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— total size
— speed
— part number
6) Hard drive and subsystem
— manufacturer
— model number

— total disk size

— total number of disks

— rotational speed

—| if controller is an adapter card, then record manufacturer and model
7)| Video controller

— manufacturer

— model

— memory size (identify: shared or dedicated)
8)| Optical drive

— manufacturer

— model

— interface

9)| Keyboard/Mouse connection

A.2.2 | Software

a) Testing platform software shall be limited to the operating system, required printin

for the test suites, and'printing device driver of the device being tested.
b) Rgcord the following attributes
1)| Operating system

—_manufacturer

b applications

—TT4IMe and VEerSiom TuIbeT

— service pack or patch level

2) For each printing application installed
— manufacturer
— name and version number
— service pack or patch level

3) For each printing driver installed

— manufacturer

© ISO/IEC 2014 - All rights reserved
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— name and version number
— service pack or patch level

4) Location of test files (e.g. hard drive or optical drive)
A.2.3 Connectivity of Test Platform to Printing Device
a) Testing platform shall be directly connected to the printing device being tested (e.g. USB or

Ethernet). There shall be no other printing devices or devices connected to the testing platform via
this connection.

b) Record thefolowingattributes
1) Interfface type
2) Identify if connectivity is through system board or adapter card
— (if adppter card, record manufacturer and model)

3) IfUSB, record:

(el

SB level (e.g. 1.1 or 2.0)
— dther devices on the same USB channel

4) If Ethernet, record:

(%)

peed and topology
— NITU setting
— Hub (manufacturer, model, and configuration)

— TCP/IP parameters (connection protocol and TCP receive window size)

A.2.4 Exanmlple Documentation
a) USB attadhed printing device
— Computer: white box system (no model number)
— Procgssor: Intel Pentium 4 540
— Systém Chip,Set: Intel 945P Express
— Systém Board: Intel D945PSN, Intel BIOS SN 94510].86A

— SysténiMemory: 1 GR 533 MHz DDR? Kingston p/n KVR533D2N4/1G

— Hard Drive & Subsystem: Seagate Barracuda 7200.9, 250 MB, 7200 RPM, 8MB cache, SATA/300
(system board controller)

— VideoProcessor: Connect3D Radeon X300, 256 MB, PCl Express (dedicated controller/memory)
— Optical Drive: Pioneer 16x DVDRW DVR-R1A5PK
— Keyboard/Mouse Connection: PS/2
— USB: System board USB controller, USB 2.0, no other USB devices
b) Ethernet attached printing device

— Computer: white box system (no model number)
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Processor: Intel Pentium 4 540

System Chip Set: Intel 945P Express

System Board: Intel D945PSN, Intel BIOS SN 94510].86A

System Memory: 1 GB 533 MHz DDR2 Kingston p/n KVR533D2N4/1G

Hard Drive & Subsystem: Seagate Barracuda 7200.9, 250 MB, 7200 RPM, 8MB cache, SATA/300
(system board controller)

Video Processor: Connect 3D Radeon X300, 256 MB, PCI Express (dedicated controller/memory)

c) Sdftware

Optical Drive: Pioneer 16x DVDRW DVR-R1A5PK
Keyboard/Mouse Connection: PS/2
Ethernet: System board Ethernet controller, 100BaseTX, MTU=1500

Network Topology: 3Com SuperStack 3 Switch 4226T, full duplex, TCP Port|9100, receive
window size = 128

Operating System: Microsoft Windows XP SP2 (all performance settings at defaplt)
Printing Applications:

— Microsoft Office Word 2003 SP2

— Microsoft Office Excel 2003 SP2

— Microsoft Office PowerPoint 2003.SP2

— Adobe Reader 7.0.1

Printing device Drivers: PCLXT-6200 v8.3.1

Test Files Location: Hard drive
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Annex B
(normative)

Test Suites

B.1 Office test suite

— Applicatipns include Microsoft Office and similar (Word, Excel) as well as Adobe Reader.

— Files have a mix of text, images and graphics and reflect common applicationscin-the| office
environnjent. Files may include application clip art, embedded charts, imported_images, l1qrge or
multi-colpured gradient files and text wrapped around graphics or images.

— Files shal] not include transparent objects or high resolution images/photos.

— Each file within the Office test suite has four pages. The image size (with.printable informatipn) for
each pagd is sized in order to print similar size images on A4 or 8.5”x11" paper and on A3 or 1j1"x17”
paper (without being cropped). In the printing device setup, care need'to be taken to ensure that the
margin s¢tting should not be set too large to crop the printable images.

— The threg files within the Office Category test suite are
— 4-page Word file (colour),
— 4-page Excel file (colour), included graphs set t&’600dpi, and
— 4-page Adobe Reader file (colour).

B.1.1 A4 /B.5"x11” office test suite

The test suite|consists of 2 sets of files, ong ;set suitable for A4 size paper and one set suitable for 8/5"x11”
size paper.
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Adobe
Reader file

Woid file

Exckl file

Q’Figure B.1 — A4/8.5"x11” Office test suite

O
B.1.2| A3 / 11x17 office test suite

The tept suite &Tsts of 2 sets of files, one set suitable for A3 size paper and one set suitalple for 11"x17”
size p4g per.c) é
N
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Q§ Figure B.2 — A3/11"x17” Office test suite

B.2 Advertising and graphics test suite

34

Applications include Microsoft PowerPoint and similar, Adobe Reader, document design applications
such as Adobe InDesign, QuarkXPress that can be used to create documents for printing in the office.
In general, the Advertising and Graphics Category test suite has more complexity, coverage, and
more image elements than the Office test suite. It reflects some of the more demanding applications
used in office printing.

Files have a mix of text, images and graphics.
Files may include application clip art, embedded charts, imported images, large or multi-coloured

gradient files and text wrapped around graphics or images, transparent objects or high resolution
images/photos.
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— There is no limit on graphical content. Image elements, including high resolution photos, can be full
page (within margin tolerance) in size.

— Each file within the Advertising and Graphics Category test has 4 A4/8.5"x11” sized pages. The
image size (with printable information) for each of A4/8.5"x11” size page is < 254 mm x 184,4 mm
(10 inches x 7,26 inches) in order to print similar sized images on A4 or 8.5"x11” sized paper (without
being cropped). In the printing device setup, care need to be taken to ensure that the margin setting
should not be set too large to crop the printable images.

— The test suite consists of 2 sets of files, one set suitable for A4 size paper and one set suitable for
8.5"x11” size paper.

— Thefourfiteswithirthe Advertising amd-Graphics test suite are
— 4-page PowerPoint file (colour),
—|{ 4-page QuarkXpress file (colour),
—|{ 4-page InDesign file (colour), and

— 4-page Adobe Reader file (colour).
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B.3 Featureperformance Adobe Reader test suite

36

OQﬁgure B.3 — Advertising and graphics test suite

3

This test suite combines print files created by various applications (Word, Excel, PowerPoint,
InDesign and QuarkXPress), converted to a common Adobe Reader file.

In general, the content is similar to a mixture of the Office Category and Advertising and Graphics
Category test files. It is however only used in an Adobe Reader file to enable relative comparison
of the effect of different features (including but not limited to, different weight/type paper, duplex,
2-up printing, 4-up printing, stapler, hole puncher, saddle stitcher, folder, cutters, stackers, booklet
makers, various input paper feeders, different RIP and driver configurations, and their feature
combinations, etc.) on printing device productivity.

The files in the Feature Performance test suite are:

— 8-page Adobe Reader-Office Feature Performance file containing 8 A4/8.5"x11” pages, created
by repeating the Office Category 4-page Adobe Reader file twice into a single file,
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8-page Adobe Reader-Office A3/11"x17” Feature Performance file containing 8 A3/11"x17”
pages created by repeating the Office Category A3/11”x17” Adobe Reader file twice into a single
file, and

8-page Adobe Reader-Advertising and Graphics Feature Performance file containing 8
A4/8.5"x11” pages, created by combining the Advertising and Graphics Category 4-page Adobe
Reader file with two pages from the Advertising and Graphics PowerPoint file, one page from
the InDesign file and one page from the QuarkXPress file.

— Each of the two files designed for A4/8.5"x11” sized pages within the Feature Performance Test has
8 pages. The image size (with printable information) for each of A4/8.5"x11” size page is < 254 mm
x 184,4 mm (10 inches x 7,26 inches) in order to print similar sized images on A4 or 8.5"x11” sized

pdper (without being cropped). In the printing device setup, care need to be taken tg ehsure that the

m

— Th

sufitable for 8.5"x11” size paper.

hrgin setting should not be set too large to crop the printable images.

e A4/8.5"x11” test suites consist of 2 sets of files, one set suitable for A4 siz€ papé¢r and one set
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Figure B.4 — Feature performance A4/8.5"x11” Adobe Reader test suite
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C.1 Summary Reports

40

Annex C
(informative)

Report Presentation

Table C.1 — Summary Report Example 1

Office Category Test for Colour Device

FSOT (seconds)

ESAT (ipm)

Colour

Simplex

15,3

22,8

Duplex

30,1

1542

B&W

Simplex

12,7

29,4

Duplex

25,2

21,5

NOTES

[) All printing device and driver settings were default mode.

P) For the B&W results, the print driver was set to “print in B&W”
) A4 paper was used for this test, short edge feed

i) The Full Detailed Report may be found at URL: XxXXX.XXXX

b)  Productivity has been determined in accordance with ISO/IEC 24734

Table C.2 — Summary Report Example 2

Office Category Test for B&W Deyice

FSOT (seconds)

ESAT (ipm)

B&W

Simplex

10,4

32,5

Duplex

16,1

29,6

NOTES

[) All printing device'and driver settings were default mode.

P) For the B&W results, the print driver was set to “print in B&W”
) A4 paper was used for this test, short edge feed

i) The Full/'Detailed Report may be found at URL: xxxx.xxxx

b) _Rroductivity has been determined in accordance with ISO/IEC 24734
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