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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,
gk scaling,
$ printing
" printing
dgvices or high-speed page-oriented printing devices With many finishing options.and conpnectivity
configurations.

This International Standard provides a general method for measuring the productivity when the
above-mentioned job workflow parameters for digital printing devices are_taken into consjderation.
This International Standard also includes a suite of test files, test-platform (hardware and poftware)
sefup guidelines, and a procedure to be used for measuring digital\printing productivity.|It allows
manufacturers and buyers of digital printing devices to describe‘thé productivity of variops digital
priinting devices with respect to representative office usage patterns.

© ISO/IEC 2014 - All rights reserved \%
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INTERNATIONAL STANDARD ISO/IEC 24734:2014(E)

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

1 Scope

Th
with various office applications and print job characteristics. This International Standard.is"gpplicable
to| digital printing devices, including single-function and multi-function devices, regdrdlesp of print
tefhnology (e.g. inkjet, laser). Devices can be equipped with a range of paper feed and firlishirjg options
either directly connected to the computer system or via a network. It is intended tobgused for|plack and
white (B&W) as well as colour digital printing devices. It allows for the comparisen of the prqductivity
ofmachines operating in various available modes (simplex, duplex, size of substrates, etc.) and office
applications when the test system environment, operating modes, and job mixfor each machin are held
identical. This International Standard includes test files, test setup procedure, test runtime pfocedure,
arld the reporting requirements for the digital printing productivity measurements.

D

This International Standard is not intended to be used for deviceswhich are not able to print ojn a media
size of A4/8.5”"x11” or for devices, which are not able to collatedmultiple copies of a print.

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

The productivity ofa digital printing device depends onfactors other than the printing device itdelf. These
influde, but are not limited to, computer manufactiféer and model, central processor type apd speed,
RAM and hard disk memory capacity and speed, software driver, version of the application bg¢ing used,
oferating system, and the type and speed of the;communication path from computer to printing device,
etf. Because of this, in order to make usefuliand accurate direct comparisons of printing prqductivity
with this International Standard, the samé.computer system hardware and software have to be used for
measuring the printing devices, if, for the purpose of being directly compared one to another. [For every
priinting productivity measurement;.the basic specifications of the computer hardware and|software
hgve to be included with the results-of the printing productivity measurement.

NQOTE There are other factorsthat influence the number of prints that a person can make on a prinfing device
within a defined time period: These factors include typical job portfolio that is printed on a particular printing
dejvice, reliability of the systém, downtime due to a service call, ease-of-use, (un)loaded paper during printing,
ropitine maintenance, intteraction with other users of the printing device and the network, etc. Such prjoductivity
itgms are not taken inte"account within the scope or methods of this International Standard.

2| Terms.and definitions

FT thespurposes of this document, the following terms and definitions apply.

2.

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

© ISO/IEC 2014 - All rights reserved 1
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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

N 1 . Fava) H 1 ke (V% IR A | H 2 (% PR R | £, e 2
Ote tO IILI y. ULIITT CblbllVCllCllL T IS5 4d1T tvwu~ SI1utTu k}l lllLllls Ul CVWUTSITUCTU lJCl 1CLL1116 .

2.5

EFTP
effective{throughput
average gpeed at which a device produces pages measured from the initiation of the job through the
completelexit of the last page of the last test set

Note 1 to gntry: EFTP is expressed in images per minute (ipm). EFTP can be affected by thedigital processing tijne
of the test|set as 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 first t¢st
set through the complete exit of the last page of the last test set

Note 1 to ¢ntry: ESAT is expressed in images per minute (ipm).

2.7
feature gerformance percentage
ratio of the printing performance (such as FSOT and ESAT) with the subject feature ON versus the
printing device default baseline performance (without the subject feature ON)

2.8
feature gerformance test
optional fest used to evaluate productivity changes with various printing and finishing features enabled

Note 1 to gntry: The feature performance test suite is run with default printing system settings to establish a bgse
line, and then with the selected feature (e.g. stapling) ON, for comparison.

29

FSOT
first set gut time
number df secondshétween the initiation of the job to the complete exit of the last page of the first t¢st
set

2.10
full detaHedreport
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).

state of the test platform after the installation and configuration of the operating system and applications
byt before the installation of unique software, e.g. print driver for the printing device under t¢st

input image equivalent
nymber of original electronic input images printed independent of the number of hardcopy output
shieets the images are printed on

Ndte 1 to entry: Input image equivalent is expressed in terms of the equivalent number of images inpyt from the
soprce test file. For example, if two A4-sized input images from the test file-are’printed on one side of 4n A3 page
in[simplex printing, the output printed on this A3 page is a two A4-sized.ihput image equivalent. Fpr another
expmple, if four A4-sized input images from the test file are printed inneduction on one side of an A4 page in a
4-hip mode in simplex printing, the output printed on this A4 page is‘a four A4-sized input image equivplent.

inferface between the host and the printing device;such as a direct (via parallel, serial, USB, Fifewire, or

nymber of seconds between the initiation of the job to the complete exit of the last page of thg last test

minal printing speed
inting rate, excluding time to first page printed, and measured when producing pages in a c¢ntinuous
inting mode with.a’Single static data page using a nominal weight substrate, expressed ir] pages or
ages per minute

8
L
ge description language
cifies commands and data structures that a printing system interprets to produce an interjded print
geJmage

©g g N

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


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

ISO/IEC 24734:2014(E)

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

componeprt ncadin anrinting cuctany wwhich neadiicne o Wt o
P HHSeeHaPpHhth -5y SstemWHHeRproadeesasitia P

2.22

set count
the total humber of sets printed during a test run, with set count N, and then N (as in N test:sets) x|M
(number pf pages in one test file) pages will be printed.

Note 1 to ¢ntry: This is often referred to as copy count in the application or print driver setting!

2.23
simplex printing
use of a printing device when only a single side of a sheet is printed on

Note 1 to gntry: Single-sided printing mode is similar to the copying modes aften referred to as 1:1 mode, simplex
to simplex or single-sided originals to single-sided copies.

2.24
summary report
presentafion of results including the average overall ESOF and ESAT values calculated for a given
category pr feature test

2.25
test file
refers to Individual files used for testing as petithe test method

EXAMPLE A single Microsoft ExcelD) file within the Office test is a “test file”.

2.26
test platform
set of harflware and software systetn components configured to perform the collection of digital printipng
productiyity tests, including; but not limited to a computer installed with an operating system ahd
applicable application software, installed printing device software, hardware and software interfacgs,
and timirlg devices (stopwatch or automated)

2.27

test run
refers to the operation of printing one test file, in a particular system configuration, with a particular
set and pjge 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.
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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

2014(E)

3.1 TestPlatform

Dye to the rapid change of computer technology, a common test platform (hardware, and
thpt can be used for productivity testing over time is considered to be not practical® Instea

software)
1, when a

teft platform is used, the test platform system parameters that may affect digital printing prqductivity

measurements (see Annex A) shall be recorded.
3.2 Test Platform Test Setup Procedures

3.2.1 Initial Platform Setup

The test platform hardware should be installed as per the manufacturer’s instructions. The test platform
hgqrdware information shall be recorded as listed in Annex)A<The test platform operating syjstem and

applications should be installed as per the manufacturér’s instructions. The test platform
system and application information shall be recorded<as per Annex A. All settings or selecti

bperating
bns made

dyring installation that differ from the applicatio’s default settings or operating systems default

seftings shall be recorded.

— The test platform should be configured forthe appropriate connection environment, sucH as direct

USB connection or network Ethernet-connection, and the information shall be record
Annex A along with all settings and selections that differ from the installation default conf

bd as per
guration.

— It should be verified that thetest platform is configured for optimal performance by gvaluating

recorded.

system parameters such as hard disk fragmentation and compression, swap memory sizg¢, etc. Any
settings, changes or optimizations made that differ from the installation default condition shall be

—|{ The test platform.is now in the Initial Installation State. All recorded settings shall be irjcluded in

the Full Detailed Report.

3.2.2 Creation-of Disk Image of Test Platform (optional)

Disk imaging software may be used to enable the system to be restored to the Initial Installagion State.
Create the disk image after the test platform has been configured and before the print driver for the
priinting device is installed. Record the disk imaging software used and all settings that differf from the

imaaipna Snftx'n'rara’s installatian dofanlt candition

TS IS T torrrercrorrererererre- o orrerre o

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.

© ISO/IEC 2014 - All rights reserved
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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 documentatlon and use the recommended driver. All image, print
quality,
and defaylt installed condition for the driver. If the printing device and driver differ, then the driyer
defaults ghall be used. Disabling manufacturer default installed features, routines or applications)is rjot
allowed. Examples include, but are not limited to the following: automatic cleaning or calibratioti cyclgs,
bi-directipnal communications and energy save settings.

Testing shall be carried out in the specified modes, regardless of whether they are default settings |or
not. For gxample, if the default driver setting is duplex, the setting shall be changédito simplex for the
simplex tests. Other modes that may need to be modified for specific tests include‘B&W mode on colgur
devices, gaper size, paper scaling, and collation. It is allowable to disable automatic media detect ahd
select plajin paper. All changes to the default settings shall be recorded in the’Full Detailed Report.

ThefilesHallberendered onthe pageinasize correspondingtothe dimensionsinthetestpage descriptign.
For example, when testing an A4 sized document, the media settings’shall be set to A4, and when testing
a 8.5"x11] size document, set to 8.5”x11”, and so forth. Verify the printing device and print driver defaplt
page margin settings are notlarger than 12,7 mm (0,5 inches), Adjust the settings as necessary to insure
the test gage printable area is rendered correctly. Adjust the'settings as necessary to insure the t¢st
pages priptable area is rendered to cover the paper page aréa-as shown in the softcopy display of the t¢st
file. Any modifications to the printing device or print driver settings shall be recorded. Page placemgnt
modifierq such as page centering and auto-rotation cam be used to place the image properly on the page.
Any change from the printing device defaults shall be recorded in the Full Detailed Report.

Adjust the settings such as turning off “page‘sealing” setting to ensure the test page printable arealis
rendered|correctly.

Outputshallbe collated. If collated outputis notincluded in the default settings, follow the manufacturef’s
recommejndation for obtaining collated output. In the case that collation settings do affect performange,
the faster of the results should be;reported. As with other settings, the test report shall disclose the
manner ifi which collation wasachieved.

For colouf and B&W printing devices, printing the three files in the Office suite, using default settings
is requirgd. The output©fithe three files on a colour device shall be in colour, whereas the output of the
three filey on a B&W.d¢evice shall be in B&W. For colour printing devices, an optional B&W result may pe
reported [by usingthe same three colour files, changing the printing device or driver to produce B&W
output, bfit maintaining the default quality or resolution setting.

Procedur
device or A
instructions on how to change the prlntmg device or drlver for the result of producmg 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 typ¢, version,
arld all settings that differ from the system or printing device defaults shall be recordedand rieported.

Printing Device Condition

supplies used in the test(s), including paper and printing device consumadblés, shall be dnly those
splecified as acceptable for use by the manufacturer (or otherwise noted). If available the numbdr of pages
prfinted on the engine and printed on the consumables prior to the start ofithe test shall be rec¢rded and
reported. The machine and all of its necessary supplies shall be acclimated in the test environment prior
to|conducting the test(s) at least 8 hours.

3.6 Sample Size

E4ch file shall be tested and measured at least twice for repeatability. All required tests shall be run
uding one device.

3./ Paper

The paper used in this test shall be within the’range of, and/or not violate, specific written|attribute
gyidelines and recommendations provided by the printing device manufacturer, which mdy include
byt are not limited to: size, weight, composition, paper manufacturer(s), paper type, part nupnber and
other physical characteristics. Care.must be taken to use a paper that conforms to the printing device
manufacturer’s paper specifications/for the default printing settings. The paper manufacturdr, weight,
size and paper type/name used.in-each test shall be noted on the report.

In|all cases the paper size used shall be indicated in the measurement results tables, and the gaper feed
orfientation shall be noted in the test report. When a comparison is made between the prodyctivity of
orle machine with that of other machines the measurement shall be done with the same paper|sizes and
pdper feed orientation:

3.8 Maintenance

Pifint engihe maintenance shall be performed throughout testing per the manufacturer{s recom-
mendations on an as needed basis. (For example, cleaning routines or consumables replacemgnt).

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

© ISO/IEC 2014 - All rights reserved 7
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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 Featfire Performance test is an optional test. The Feature Performance test is used to compdre
baseline FSOT and ESAT (obtained using a default print system configuration) to FSOT addyESAT
obtained [using a selected print system feature (e.g. stapling). When such a comparison is desired, the
optional Feature Performance test (defined in 4.4) can be added to the category test. The seléeted Featyre
Performance test file is run with default print system settings to establish a base line, and then with the
subject fdature ON, for comparison. The choice of whether “Office” or/and “Advertising and Graphids”,
or/and “Heature Performance” test file is used depends on what areas of the market that the printipg
device under testis intended to be used. The baseline test choice (“Office” or “Advertising and Graphics”)
shall be rfoted in the Summary and Full Report (especially important for the-feature performance ratio
calculatidn versus the base).

3.10 Enyironment

The test ¢nvironment, including temperature and humidity, shall be within the ranges recommended
by the mgnufacturer for operating the device. If no recommeéndation is available, the following ranges
shall apply.

Temperatfure: 18 °Cto 25 °C
Relative humidity: 30% to 70 %

NOTE The temperature and humidity of the tést-environment should be recorded in the Full Detailed Repdrt.

3.11 Voltage

The printiing device shall be connected to a voltage supply within the manufacturer specified operatipg
voltage rdnge for the printing devide under test.

The meadurement should be-made under no-load condition prior to each test.

4 Testtmethod
This sect]on defines the test methods.

A single qet(1*Set Test) of the relevant test file is printed in order to measure First Set Out Time frgm

th 1S t’T‘ £ (DCN RV, P8 AN 'S £ L 1 £ 4 £ £31 atad | 2y 4
e et-rest L OO T Iset): rarcrpreIv SCTS;OT Catir TCTev arrc cest ot ar e priccuanu mcasurctr 10T ¢ e

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

Be

a)
b)

f)

fore testing:

bet Test Procedure to measure FSOTget and EFTPget:

Install the test platform into the Initial Installation State per 3.2.1 Initial Platform Setup.

Install the printing device and driver software following the user’s mamual and tpst setup
requirements. The default required tests shall be run after the printing device.has warmé¢d-up and
entered a “ready” state. Use of warm-up printing (that means at least one page is printed jjist before
testing) to ready the printing device is acceptable.

Set the system parameters (such as paper weight selection, paper size and feed orientatign, quality
mode) for test. If the system has automatic media detect, it sheuld be disabled and thg paper to
be used in the test should be selected. Record the printing device model, configuration [(options),
default condition and any variant if selected.

Assemble the files that will be used in the test, identified as described in 3.9. Ensurg that the
necessary applications are available on the computerthat will be used in the test.

Printing Mode Control: Configure the Printing ™ode for the current portion of the test. Default
Printing Modes require no changes in the driverof the printing device under test, other thjin to turn
off page scaling, to turn collation ON if it isthot ON by default, to select plain paper, duplex, or for
B&W on a colour printing device, set the\ntode of the print driver to produce B&W outpuf. The test
report shall include a record of the printing device modes selected and how it was selected.

Some devices support multiple duplex options (for example, book versus tablet, long edgg vs. short
edge). The default duplex optiényshould be used and the orientation recorded.

NOTE 2  The manner in which collation, set count and B&W is selected can affect performance t¢st results.
Preliminary evaluation of thie settings and their impact on performance throughput is recommerjded. Refer
to the product’s operator.imanual for additional information regarding recommended settings.

Refer to 4.3 and. 44 to decide what tests are to be run. Refer to Annex D for an example jof how to
record test seftings.

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

Salact Print fram tha nnnlicatian
oDerecttT+ oS

f)

e A4 PPrrrecreroTsT

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.

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 file has been
printed.

Run the 1 Set Test [steps 1 - 5] twice. Calculate FSOT1set and EFTP et for each test run according to
Clause 5.
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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 fj
for tHat application on the test machine.

e

Select Print from the application. Enter Print Set count = N required for Last Set Out Time LSOT30}ec
- FSQT30sec = 30 Seconds. Select any necessary collate options to insure that multiple,$éf runs print
the optput in collated order (1234..., 1234, ...). All tests of the same file must use thelsame set coupt.
For the second and third tests, use the same set count used in the first test. Record where collate ahd
set cgunt settings were made in the driver/application.

NOTE This FSOT30sec should not be confused with the FSOTget from thé 1'Set Test. The FSOT3qkec
measfired here is used to verify LSOT30sec - FSOT30sec 2 30 seconds and to caletilate ESAT3¢gec.

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

Record the time in seconds for completion of the First Set:Qut Time (FSOT3psec) to at least tyo
decimal places. This is the time from “OK” until the last page (first test set, first complete print|of
file ppges) of the test file has fully ejected from the machine.

NOTH1 If the output paper tray size is less than théthumber of pages to be printed, remove the output
papei] during the test.

NOTH2  Each test file of the Category test has{four pages. Each test file of the Feature Performance Adgbe
Readgr file has eight pages.

Record the time in seconds for completion of the Last Set Out Time (LSOT30sec) to at least tyo
decimal places. This is the time frém pressing “OK” in the printing application window until the 13st
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 has befn
printed.

Run fhe 1 Set + 30 Seconds Test [steps 1 - 6] twice. Calculate ESAT30sec and EFTP3qggec for each Test
run according to Elause 5.

Determine if'the results are consistent within +5% according to 4.2.3 and perform a third test rfin
if required;

Calculate the average ESAT3g5ec and EFTP3qgec 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 FSOTset 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.

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

Record the time in seconds for completion of the First Set Out Time (FSOT4miy) to at

surement

least two

peat the (1 Set Test, 1 Set + 30 Séconds Test, and 1 Set + 4 Minutes Test) for each required
5t file, test suite, as applicable forthe relevant printing modes on the printing device under
Table 1, Table 2, and/or Table.3%)

decimal places. This is the time from “OK” until the last page (first test set, first complet
file pages) of the test file has fully ejected from the machine.

NOTE 1 If the output paper tray size is less than the number of pages to be printedjremove
paper during the test.

e print of

the output

NOTE 2  Each test file of the Category test has four pages. Each test file of the Feature Performance Adobe

Reader file has eight pages.

Record the time in seconds for completion of the Last Set Out Time (ESOTamin) to atleast tw]
places. This is the time from pressing “OK” in the printing application window until the I3
the file set count [last page of the last test set] has fully ejected from the machine.

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

Run the 1 Set + 4 Minutes Test [steps 1 - 6] twice. €alculate EFTP4nin for each test run acq
section 5.

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

Calculate the average EFTP4nin according to Clause 5.

0 decimal
St page of

has been

ording to

l test run

/optional
test. (See
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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 |

v

| 5% consistent? |
YES

Run 3™ Test

| Calculate FSOT and EFTP |

v v
| Calculate average FSOT and EFTP |

v

Record 1 Set Result |

A 4

NO
bt number of | Can estimate number of

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

E un Initial test

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

n

P Galculate sets for 1 Set+4 Minutes

v

| Run 1% and 2™ Tests |

v

YES

Calculate sets for 1 Set+30seconds

* | Calculate EFTP |
| Run 1% and 2™ Tests | ¢
v

| 5% consistent? |
YES NO

1
1
T
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
|
1
| 5% consistent? | i Run 3 Test
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
1

| Calculate ESAT and EFTP |

YES NO
A\ 4

| Calculate EFTP |

Run 3¢ Test

| Calculate ESAT and EFTP |

\4 \4

v v | Calculate average EFTP |

| Calculate average ESAT and EFTP |

A 4

A 4

| Record 1 Set+30 Seconds Results |7

Figure 1 — Test Method Process Flow Chart

[ Record+Setr4inmutes Results |

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.

NQTE The 1 Set + 30 Seconds Test is devised to make LSOT3gsec - FSOT30sec long enough ;tol minimize
me¢asurement error of ESAT and short enough to avoid stop caused by calibration etc.

1 Set + 4 Minutes Test:

The 1 Set + 4 Minutes Test is only required for the Adobe Reader test file. Calculate.anew estimated set
count estN4min for the 1 Set + 4 Minutes Test as follows by using the results of the I Set + 30 Secpnds test:

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

estN 4 in = RoundUp

The number of sets tested should result in LSOT4min -FSOT4min <4 minutes. If the results of h test run
give LSOT4min -FSOT4min < 4 minutes the number of sets shallbe increased and all runs re-tedted.

4.2.3 5% Consistency Criteria

If the first two test runs are not consistent within, 5%, then a third test run is required. Equptions for
EJAT and EFTP can be found in Clause 5.

. 2 FSOT,
Consistency = ——————— —
FSOT, + FSOT,
2xESAT
Consistency = Eloltit W'
ESAT, + ESAT,
. 2% EFTP;
Consistency = ——————a+J_ _
EFTP, + EFTP,

4.3 Category Tests

4.8.1 Overview

The two €ategory Tests are 1) Office and 2) Advertising and Graphics (see Annex B1-2 for detafl of these
teft sdites). The Office Category Test is required for all devices adhering to this International|Standard
arld4s 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 assul
device an|
output, th

Table 1 — Office Test Matrix

med that “Default Settings” will yield black and white (B&W) output for a B&W only printi
d colour output for a colour printing device. If the Default Settings on a colour device yield B&W
en testing 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 fer
FSOT+30 rumif
N can’t beesti-
mated)

Simplex with,
Default Settings

If ColoursRrint-

ing device, Sim-

plexwith B&W
mode

Duplex with
Default Settings

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

Simplex with
Default Settings

=]
o

14

1 Set + 30 Sec-
onds Run

Set Count=N

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
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4.

TH
It

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
_ Duplex with
SetCount=N | popoult Settings 0 0 0
If Colour Print-
ing device,
Duplex with 0 0 X
B&W mode

B.3 Advertising and Graphics Test

e Advertising and Graphics test is optional for all devices adhetring to this International
is intended to give further information when comparing the performance of devices using

applications and files having higher coverage and more compléx content.

R4
Cd

an

It

dd
BS§
an
In
as
in
ac
to
In

cord the start date and time and end date and time for.the Advertising and Graphics Test.

mplete the 1 Set Test and the 1 Set + 30 Seconds Test runs for the files and modes ma
(Required if testing the Optional Advertising and Grdphics Test) as outlined in Table 2. Files, 5

d modes marked “O” are optional.

s assumed that “Default Settings” will yield black and white (B&W) output for a B&W onl;
vice and colour output for a colour prifiting device. If the Default Settings on a colour de
LW output, then testing using a coldur output mode is required. Before commencing Ad
d Graphics tests, the tester should.confirm the file contents from within the application;
Pesign and QuarkXPress) to ensure all original data components such as fonts, placed gray
illustrations, bitmaps, and imadges etc are properly linked in the test platform directori
Cluded in the file. The manwmer in which this can be confirmed, and corrected if required,
cording to application. Refer to the application’s user guide for instructions. Failure of the aj
recognize and incldde’ all original data components and quality attributes as provide

fernational Standardwill affect performance and invalidate the results.

Standard.
different

rked “R*”
et counts

/ printing
vice yield
vertising

(such as
hics such
es and/or
will vary
pplication
d 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

R*

R*

R*

R*

Single Set Run
Set Count=1

device,
Simplex with
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-
onds Run

Set.Count=N

Simplex with
Default Set-
tings

If Colour
Printing
device,
Simplex with
B&W mode

Duplex with
Default Set-
tings

R*

R*

R*

R*

If Colour
Printing
device, Duplex
with B&W
mode
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Set Count

Printing
Modes

Application Test files

InDesign

QuarkXPress

PowerPoint

Adobe
Reader

Simplex with
Default Set-
tings

If Colour
Printing

4.

1 Set + 4 Min-
utes Run

Set Count=N

device,
Simplex with
B&W mode

Duplex with

Default Set- 0 0 0 Q
tings

If Colour
Printing
device, Duplex 0 0 0 0
with B&W
mode

1 Feature Performance Test

An optional Feature Performance Test is provided as a <€onvenient means to evaluate prd

di
by
ha
as
w

8-
pa
8-
th

'ferences with various printing and finishing features enabled. Examples of such features m
tare notlimited to various RIP configurations, different paper weights, different paper sizes
le punching, saddle stitching, etc. The results whelprinting with a feature enabled shall be
a comparison to the performance when printingfrom a printing device and driver in the def
th simplex selected and the feature disabled;

page Feature Performance Test files areprovided (for many printing features, test file long
ges is needed. As a compromise to balance test time and the ability to test a broad range of

e Office category test and the Adobe Reader-Advertising and Graphics Feature Performa

composed of content from the Advertising and Graphics category test. (See Annex B.3 for detai

te
Td
is

Th
ev
Ad

prj
F¢

Gt files.)

provided.

e Adobe Readéy-Advertising and Graphics Feature Performance test file should be selec
aluating perfermance-enhancing features such as RIP and memory configurations. The Adolh
vertising-and Graphics Feature Performance test file should also be selected for feature
inting device under test has chosen to use the Advertising and Graphics category test suite.

ature Performance Test Procedure

ductivity
y include
stapling,
reported
ault state

er than 4
features,

page test file is used). The Adobe Reader-Office Feature Performance file is composed of content from

hce file is
s of these

facilitate testing with.large size media, an A3/”11x17” Adobe Reader-Office Feature Performance file

ted when
e Reader-
testing if

The Feature Tests require testing the Feature Performance Test file using the 1 Set Test and 1 Set + 30

Se

conds 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 featufe test is performed on large size media (A3/11"x17"”) then the test shall be done by prirting
the The Aldobe Reader-Office A3/11"x17” feature test file. This A3/11"x17” test file shall be used foerbdth
the Base Printing Mode Test and the feature test in the same manner, using the same procedures as the
A4/8.5"x11" feature mode testing described in this clause.

If a featufe requires a file consisting of more than 8 pages, a larger file can be created-by‘concatenatipg
2 or mor¢ 8-page feature test files as required as long as the pages in the resulting file is an integder
multiple ¢f the 8-page original. If a feature needs to use more than 8 pages in a set, FSOT and ESAT for
the Base [Printing Mode shall be measured using the same number of pages/n\the set as the Feature
Printing Mode. Change of this nature shall be clearly recorded in the test reperts.

NOTE Due to current limitations (image size scaling, image margin reqéirement, mixed image layout fon
different gages, some combination of mixed paper sizes) in some printing deyice drivers, some potential featyre
performarijce tests (for example, first page 1-up, later pages 2-up) are notsupported by the current test files in ghe
current prfinting productivity International Standard.

Feature Hrinting Mode “Staple”, is shown as example only inthe following test matrix. Which feature[s)
to test is determined by the tester performing the testing@id only a clear description of the feature is
required|If there is more than one staple option for a given device, clearly report which was tested.

Table 3 — Feature-Performance Test Set

Set Count Base Printing Mode Feature Printing Mode Application Test file
Single Set Run : ; ) 8 Page ‘Office’ Feature Pqr-
Simplex Wl.th Default Set Staple formance Adobe Reade
Set Count=1 tings file
1 Set + 30 Seconds Run SimplexAvith Default Set- 8 Page ‘Office’ Feature Pqr-
. Staple formance Adobe Reade
Sef Count=N tings file

4.5 Optional Specjal'Tests

In additidn to theregular and required tests under default conditions, optional special tests can be rhn
per the npethods outlined in this International Standard [using either a Category Test or the Featyre
Performajncé Adobe Reader Test Sulte] Examples are tests run under special (non default) print and
image quali )
using non- -default drlvers or using various prlntmg 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

allowed, 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 p]n{‘pc and express astwao cignifi{‘nnf Fignr‘ps (X’X);

b)| 10 ipm to 99 ipm: Express with either of the methods below:
1) round down at one decimal place and express as two significant figures (XX);

2) round down at two decimal place and express as three significant figures (XX,X);

c)J| 100 ipm or more: Round down at one decimal place and express as three significant figur

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

34 ipm, but NOT 35 ipm.
5.2 Category Tests

5.2.1 ‘1 Set Test’
FYOT1set and EFTPqset shall be calculated using datadfrom a single set test run.

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

to t1

FSOT1set = t1 (seconds)
240 = 4 pages*60 seconds

EFTP; o =ﬁ(ipm)
1set

5.2.2 ‘1 Set# 30 Seconds Test’

EAT305ee'and EFTP3psec shall be calculated using the data of 1 Set + 30 Seconds Test.

Fdrtest runs using 4-page file and N3gsec Set count test run:

bs (XXX).
rd 34,9 or

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.

240%(N3g5ec—1)-1

ESAT3gec = (ipm)
> LS50T30 sec —FSOT30 sec
240xN
EFTPyser=———2 (i)

Osec —
LSOT3O sec

5.2.3 ‘1 Set + 4 Minutes Test’

EFTP4mid shall be calculated using the data of 1 Set + 4 Minutes Test. For test runs using4-pages file ahd
N4min setlcount test run:SL

to ty t

First et Out Time = FSOT4min = t1 (seconds)
Last §et Out Time = LSOT4min = tn (seconds)
N4mid = Set Count

240 =4 pages*60 seconds

EFTP) . :M(ipm)
™" LSOT, in

5.3 Feature Performance Test

Feature Herformance Test itself.is-optional. However, when conducted, the 1 Set Test and the 1 Set + B0
Seconds Test are required for.the Base Printing Mode and for each Feature Performance Test.

5.3.1 ‘1 Set Test’
FSOT1set phall be galéulated using data from a single set test run.

For test riinsaising 8-page file and 1 set count test run:

t() t1

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 using 8-page file and N3psec 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

480 = 8 pages*60 seconds

EJAT30sec shall be calculated using the 1 Set + 30 Seconds Test data by the followirig'equation

480x(N3g soc —1)

e LSOT30 sec _FSOT3O sec

(ipm)

NOTE The units above are images per minute. Therefore, even when mére than one image per pagelis printed,
as|in 2-up reduction image on A4/8.5"x11” size output or 2-up A4/8.5"x141” size image on A3/11"x17” s|ze output,
the above equation remains unchanged.

Far each feature tested, the percentage of the Feature Printing/Mode to Base Printing Mode is dalculated
as|follows:

ESAT
Feature percentage ESAT = 7 Jeature 100(%)

base
FSOT
Feature percentage FSOT = ——base_ » 100(%)
feature
NOTE For FSOT percentage, the base-time is in the numerator so that a slower feature FSOT resylts in a %

<100. This maintains consistency with the percentage of ESAT. The FSOTpase and ESATpase come from fhe data of
the baseline 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
Grfaphics’), as well as the paper size used, namely required A4/8.5"x11” (and optional A3/11"x{17").

6| Presentation’of Results

6.1 General

Prioductsthat 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 mechaphism and
operatimg points, amd-thereare o differences that might beexpectedtoaffect 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 SummparyReportshe : aratien—usedimrmarketing matertatsorpackagingPectara
of the wHole Summary Report is recommended. Abbreviated test reporting is allowed, including’the
reporting of the results from individual application testing as long as the report includes-the cor-
respondipg Averages of FSOT, ESAT, or EFTP, a pointer to the Full Detailed Report or contact informatign,
and statement that the productivity has been determined in accordance with ISO/IEC 24784

However,[the minimum requirement of “declaration” shall include the following threefitéms.
a) descyfiption that the productivity has been determined in accordance with ISQ/IEC 24734;
b) the ayerage of ESAT from the Office Category Test for default simplex maode;

c) pointler to the Full Detailed Report or contact information.

All reporting including Summary and Full Report tables shall include a pointer to the Full Detail
Report off contact information to obtain the report. An example of a Summary Report and Full Repgrt
is shown [pelow. Optionally reported data are shown as “0”, required as “R”, and “R*” for testing thafis
required |f an optional test mode is selected. An example of the Full Detailed Report is included in Annex
E. A typidal example of printing device settings that are recorded is shown in Annex D.

When appropriate, rows may be deleted from the Summary Report. Specifically, if a device does not have
the ability to duplex, the duplex rows may be deleted or NA may be used when no data are availablle.
Similarlya monochrome only printing device does'not need to report data for a colour printing modsg.

The Suminary and Full Reports report averages for the test results. Averages are calculated by addipg
the totalg (of FSOT or ESAT) and dividing-by the number of tests. Reported numbers may include |as
many dedimal places as desired. Dropping fractions is allowed, but rounding to a faster time or rate is
not allowgd. Recorded and reported humbers shall never be better than actual measurement (higher for
ESAT and EFTP or lower for FSOT); For example, if 34,99 is the measured and calculated average ESAT,
then a report could record 34,9 OR 34ipm, but NOT 35ipm.

Table 4 — Office Category Summary Report

Office Category Test FSOT (Seconds) ESAT (ipm)
Defaults (Colourfercolour device, Simplex R R
B&W for honechrome device) Duplex R R
B&W mode {aptional for colour Simplex R* R*
device) Dul;lex 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
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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)
; FSOT in- | ESAT
Off,l,.ce Ca?egcory 1 set +30Seconds 1 sef:iMm .
estEile {secomds) +Set (ipm)
(=) (N=)
i _ R R
Simplex — Adobe R R R
Reader # sets # sets
0 0
Simplex — Word R 0 R
# sets # sets
0 0
Simplex — Excel R 0 R
#.sets # sets
pefaults (Colour —
fgr colour device, |Simplex Average R R
B&W for mono- . R 0
throme device) Duplex — Adobe R R 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 Printing Device and Driver Settings.

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

4)| Record the paper size and papenfeed orientation

5)] Record start date/time and end date/time

6)] Productivity has been determined in accordance with ISO/IEC 24734
Whhere “R” is Required-tg report when available on the Printing device

R{ Required testifioptional B&W mode is run on colour device

“g” is optionakto report
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Table 5 (continued)

EFTP (ipm)
i FSOT in- | ESAT
Office Ca?;egory 1 set +30Seconds 1 set +4Min
Test Files (seconds) 1 Set utes (ipm)
(N=) (N=)
Simplex — Adobe R* R* R* R* R*
Reader # sets # sets
o o
Simplex — Word R* 0 R*
# sets # sets
0 0
Simplex — Excel R* 0 R*
# sets # sets
B&Wmode  |simplex Average R* R*
(optional for col- "
our dgvice) Duplex — Adobe R* R* R 0 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 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) Record start date/time and end date/time

6) Produftivity has been determined in accordancewith ISO/IEC 24734
Where “R”[is Required to report when available‘on the Printing device

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

“0” is optignal to report

Table 6 =~ Advertising and Graphics Category Summary Report

Advertising /Graphics Category Test FSOT (seconds) ESAT (ipm)
Defaults{(Colour for Simplex R* R*
colotuvdevice, B&W for
monochrome 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 Test Files (seconds) 1 Set (N=) 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*
Defaults (Col- # sets # sets
our for colour Simplex Average R* R*
dgvice, B&W for o o
mor_lochrome Duplex — Adobe Reader 0 0 0
d¢vice) # sets # sets
0 0
Duplex — PowerPoint 0 0 0
# sets # sets
0 (0]
Duplex — QuarkXpress 0 0 0
# sets # sets
] 0 (0]
Duplex — InDesign (¢} ¢} 0
# sets # sets
Duplex Average 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 start date/time and end:date/time
4)| Record the paper size and(paper feed orientation
5) Productivity has been determined in accordance with ISO/IEC 24734
Whhere “R” is Required-to.réport when available on the Printing device
R{ Required test if optional B&W mode is run on colour device
“q" is optional foreport
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Table 7 (continued)
EFTP (ipm)
isi - FSOT in- | ESAT
Advertlsmg and Grzllph 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
O O
Simplex — PowerPoint R* 0 R*
# sets # sets
0 0
Simplex — QuarkXpress R* 0 R*
# sets # setS
0 O
Simplex — InDesign R* 0 R*
# sets # sets
B&W mode Simplex Average R* R*
(optional for o o
colour deyice) 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 Printing Device and Driver Settings.

2) Record printing device settings used for B&Wontput mode on colour device
3) Record start date/time and end date/time

4) Record the paper size and paper feed/rientation

5) Produftivity has been determined inaccordance with ISO/IEC 24734
Where “R”[is Required to report whew’available on the Printing device

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

“0” is optidnal to report

6.3 Feature Performance Tests

The minimun required presentation of results shall include data showing the ratio of Base Printipg
Mode to Eeagture-Printines Modetact raculte ~c dicnlauad 1 tho Crinyary Daonart Tohla Q Tha b se

CotO T e T It Mo et e o T T Co Tty oo SropPit y C O I cHc— ooty Iy C PO 6 Toorc— O e~

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) FS OTbase ESA Tfeature
FSOTfeature ESA Tbase

Defaults (Colour for colour device, B&W for monochrome device) | Simplex 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
“R*” is Required to report for feature test

Table 9 — Feature Performance test Full Report (showing stapleas one example with| Adobe

Reader-Office Feature Performance test file. Feature Modes may vary)
Feature Performance
L. Base Printing Mode
Printing Modes Staple
Feature Adobe Reader-
Office test file (8-page) _FSO0Thase | ESAT feature
pag FSOTpase ESATpase | H80Tteature | ESATfeature FSOT =
feature ESA Tbase

Defaults (Colour
folr colour device, . % \, % * % *
B&W for mono- Simplex R R R R R R
cHrome device)

1) Record printing device and driver settings.

“R*” is Required to repert for feature test

3)| Record the paper size and papenfeed orientation
4)| Record start date and time.ahd end date and time

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

2)| Record printing device settings uséd for B&W output mode on colour device
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Annex A
(normative)

Test platform system parameters that may affect digital printing

productivity measurements

A.1 Scope

The purppse of Annex A is two-fold. The first is to provide a general awareness of the contribution of the
test platfprm to the overall digital printing device productivity measurement. The second, is to provide
a list of those test platform parameters that can be easily identified and subsequently)recorded, which
will help to reduce inter-testing variability.

A.2 Test Platform Parameter List

A.2.1 Hardware

a) Testipg platform hardware shall be comprised solely of a dedicated Computer system (computr,

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

b) Recofd the following attributes:

1) (omputer

— manufacturer

-+ model
2) Brocessor

— manufacturer

— nhame

—  family

— model number

3) SYystem chip set

— _manufacturer

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

AR.2 Software

a)| Testing platform software shall be limited to the operating system, required printing ap

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

—>.manufacturer

— name and version number

blications

— 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 genreetion:

b) Recofd the following attributes
1) Ipnterface type
2) Identify if connectivity is through system board or adapter card
— (jf adapter card, record manufacturer and model)

3) IfUSB, record:

— USB level (e.g. 1.1 or 2.0)

— other devices on the same USB channel

4) IfEthernet, record:

— speed and topology

— MTU setting

— hub (manufacturer, model, and configufation)

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

A.2.4 Example Documentation
a) USB 3ttached printing device
— (omputer: white box system (no model number)
— Hrocessor: Intel Pentium 4 540
— §Yystem Chip,Set: Intel 945P Express
— SYystem Board: Intel D945PSN, Intel BIOS SN 94510].86A
— YysteniMemory: 1 GB 533 MHz DDR2 Kingston p/n KVR533D2N4/1G

- & Subsystem
(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)

—  VideoProcessor: Connect 3D Radeon X300, 256 MB, PCITExpress (dedicated controller/memory)
— 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

c)| Software
— Operating System: Microsoft Windows XP SP2 (all petformance settings at default)
— 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 Ofllce test suite
— Applications include Microsoft Office and similar (Word, Excel) as well as Adobe Reader.

— Files|have a mix of text, images and graphics and reflect common applications,ih the office
envijonment. Files may include application clip art, embedded charts, imported images, large |or
multf-coloured gradient files and text wrapped around graphics or images.

— Filesshall not include transparent objects or high resolution images/photos:

— Eachffile within the Office test suite has four pages. The image size (with-printable information) for
each page is sized in order to print similar size images on A4 or 8.5”x14" paper and on A3 or 11"x17”
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 printableimages.

— The three files within the Office Category test suite are
— 4-page Word file (colour),
— 4-page Excel file (colour), included graphs set te1600dpi, and
— 4-page Adobe Reader file (colour).

B.1.1 A4 / 8.5"x11” office test suite

The test quite consists of 2 sets of files, one'set suitable for A4 size paper and one set suitable for 8.5"x11”
size papef.
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B.2 Ad|ve.l)"<ﬁsmg and graphics test suite
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Q~ Figure B.2 — A3/11"x17” Office test suite

&

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

QY14 o
O.J A1l J5ILCT lJaPCL.

—{ The four files within the Advertising and 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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tu ?ﬁzrformance Adobe Reader test suite

— This

InDesign and QuarkXPress), converted to a common Adobe Reader file.

int,

— 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.

— Thef

iles 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,

36
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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
o .’T‘l 0 2 L ala raadtalal oL, i £ la. CAAIn.r"" 112 2 H < 254mm
O PQSCD 1I'11IC llllasc O1ILT LVV ILIr Pl IIILAUIT TITTUI lllClLlUllJ IULl CTdlll Ul n-r/ O.J ALl JSILCT PQSC 15
x 184,4 mm (10 inches x 7,26 inches) in order to print similar sized images on A4 or 8.5"%11” sized
paper (without being cropped). In the printing device setup, care need to be taken toehsuie that the

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

—{ The A4/8.5"x11” test suites consist of 2 sets of files, one set suitable for A4,Sizé paper ard one set
suitable for 8.5"x11” size paper.
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Figure B.4 — Feature performance A4/8.5"x11” Adobe Reader test suite
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Annex C
(informative)

Report Presentation

C.1 Summary Reports

40

Table C.1 — Summary Report Example 1

Office Category Test for Colour Device | FSOT (seconds) ESAT (ipm)
Simplex 15,3 22,8
Colour
Duplex 30,1 1542
Simplex 12,7 29,4
B&W
Duplex 25,2 21,5
NOTES
1) All printing device and driver settings were default mode.
2) For the B&W results, the print driver was set to “print in B&W”
3) A4 paper was used for this test, short edge feed
4) The Full Detailed Report may be found at URL: xx¥x{xXxxX
5) Productivity has been determined in accordange with ISO/IEC 24734
Table C.2 — Summary Report Example 2
Office Category Test for B&W Device FSOT (seconds) ESAT (ipm)
Simplex 10,4 32,5
B&W
Duplex 16,1 29,6
NOTES

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

2) For the B&WAresults, the print driver was set to “print in B&W”
3) A4 paperwas used for this test, short edge feed

4) TheFull Detailed Report may be found at URL: Xxxxx.XXXX

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