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Abstract

The Computer Security Division of NIST/ITdupports the development of biometric conformance
testing methodology standards and other conformity assessment efforts through active technic
participation in the development of these standards and the associated conformance test archi
and tessuites. The ANSI/NISTITL standard "Data Format for the Interchange of Fingerprint, Fa
& Other Biometric Information” is used by law enforcement, intelligence, military, and homelan:
security organizations throughout the world. The current versexifega in its Traditional Format
is Part 1: ANSI/NISTITL 1-2007. Although a revised and augmented version of the standard is
under development, the 2007 version is still widely used. The Conformance Test Architecture
Test Suite described in thislglication aredesignedo test implementations &NSI/NIST ITL 1-
2007. The code (Beta 0.4) is currently designed to support testing of selected record types of-
standard but can be extended to support other record types as required-leAdligheview of the
architecture and test suite as well as software details and the code structure are provided. A g
start wuser guide and a comprehensive tabl e
implemented conformance test assertions (overifundred and thirty) are included.

Disclaimer

Statements mada this papeshould not be interpreted as standards, guidelines, best practices,
recommendations for specific changes to any other NIST publications.
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1 Introduction

1.1 Background

The ANSI/NISTITL standard "Data Format for the Interchange of Fingerprint, Facial & Other
Biometric Information” is used by law enforcement, intelligence, military, and homeland security
organizations throughout the worl@he first version of the standhdates to 19860ver the years,

it has been updated and expanded to cover more biometric modalities beyond the original record type
of fingerprint minutiae.Current modalities are:

Fingerprint minutiae

Fingerprint image (flat/plain, rolled and latgnt
Scars, marks and tattoos

Facial image

Iris image

Palmprint image

The current version of the ANSI/NISITL standard is:

Part 1i (ANSI/NIST-ITL 1-2007) in Traditional Formdf]
Part 2i (ANSI/NIST-ITL 2-2008) in NIEM-conformant XML formaf{2]

In addition, there is an extension to the table of finger position codes in both parts of the standard to
handle mulple-finger capturesANSI/NIST-ITL 1a-2009[3].

The standard is now in the process of being revigediorkshop was held July 279,2010at NIST

to determine what e biometric modalities and associated data should be included in a new version
of the standardWorking groups established at this workshop provided input for the updated
standard.Two drafts were developed (the first draft incorporated the output @fdHeng groups.

The second draft incorporated changes based on comments received after the first draft was issued.
A second workshopo discuss this drafvasheld on March 43, 2011 at NIST in Gaithersburg,

MD., USA. A third draft was developed aftthe second workshopAt the time of this writing a

new draft(fourth draft)was made available for review and commeértefourth draft can be

downloaded from thANSI/NIST-ITL Standard Homepadé].

1.2 Need for Conformance Testing to Biometric Standards

The existence dbiometricstandards alonis not enough to demonstrate that products meet the

technical requirenmgs specified in the standardSonformance testing captures the technical

description of a specification and measures whether an impleioarfathfully implements the
specification. The Computer Security Division (CSD) of NIST/ITL supports the development of
biometric conformance testing methodology standards and other conformity assessment efforts
through active technical participatiomthe development dfiometricstandards and the development

of associated conformance tasthitectures and test suiteSIST/ITL CSD develops these

conformance test tools to support users that require conformance to selected biometric standards and
to also support product developers interested in conforming to biometric standards by using the same
testing tools available tasers. Theseffortssupport the possible establishment of conformity
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assessment programs to validate conformance to biometric stan@artfermance testing provides
developers, users, and purchasers with increased levels of confidence in prodiycaodiaticreases
the probability of successful interoperabilitk Conformance €st ArchitecturdCTA) as well as
Conformance Test Suité€TS) designetb test implementations stlecteiometric data
interchange formats developed by Technical Comeitié- Biometrics p] of the InterNational
Committee for Information Technology Standards (INCITS) and Subcommittee 37 ($C 37)
Biometricsof the Joint Technical Committee 1 (JTC 1) of ISO and I&Gfeavailable for
download at a NIST/ITL CSD web pagd4.|

1.3 Support for the ANSI/NIST- ITL 1-2007 Standard

Although a revised and augmented version of the standard is under development, the 2007 version is

still widely used.NIST/ITL CSDdevelopeda CTA/CTS (Beta version 0.4)esignedo test

implementation®f selected Record Types of ANSI/NISTL 1-2007, Data Format for the

Interchange of Fingerprint, Facial, & Other Biometric Informatiidpart 1. These Record Types

were considered the firgtiority tier. | n addi ti on to testiomg Record Ty
I nformati on Recor dupported by aCTALTScaret ed r ecor ds

e Type 4, Highresolution grayscale fingerprint image
e Type 10, Facial and SMT image

e Type 13, Variablegesolution latent image

e Type 14, Variableesolution fingerprint image

e Type 17 Iris image

Over fivehundred and thirty test assertions were implemeriiée. software code can be extended

to support other record types as requirétle tool is designed etaila t r a n evelot | on 6 s
conformance to the standardihe ganularityof the output informatioim the test results is provided

in section 4.The CTA/CTS can also be used as an analysiddodietermining whiclparts of the
transaction (e.g., neconformant fields, records) do not conform to the standardoaadalyzehe

reason for their nonconformancé-or unsupported Record Typesly the length of the record is
reportedduring testing, ando determination of conformance is made these recordsln addition

to stating whether a file passes or fails, the messaigwvided include warnings and notes.

1.4 Requirements in the Standard and Conformance Test Assertions

The CTA/CTS code implementbe assertions required to test aflthe mandatory, conditional and
optional requirements fdRecord Type 1 anthe othersupported Record TypesOne ormore
assertions are required to adequately test conformance for a given requirSewtion 1.5, below,
briefly describes Levels 1, 2 andest assertionsnore detail is available in the standards identified
in thefootnote 2. In addition to parsing tests which are initially performeder five-hundred Level

! Although the standard specifies the Record Type fields as either being Mandatory or Optional, many of the Optional fields are
conditional to the content of othields/requirements.

2 The conceptaddresseih sectiors 1.4and 1.5are based on definitions and discussions included in the following standards:
ISO/IEC 291091:2009, Conformance testing methodology for biometric data interchange formats defined HCIS@7 941
Biometric Data Format StandardPart 1: Generalized conformance testing methodology and"taft of Gonformance testing
methodology for ANSI/NISTITL 1- 2011 developed by the ANSI/NISTL Conformance Working Group, February 22, 2011.
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1 and 2 assertiongere implementeth thecode The assertions also apply to a particular scope,
with the scope beiniileo, fiRecord or fiFieldo .Level 3assertionsvere not implemented.

Table G3 of Appendix Cdocuments theequirements and test asseridar the selecteRecord

Types. Requirements in the standard that are not tested in the current CTAKZES version

(Beta VersiorD.4) are notedn the table. They include: (squirements related to International
Character Sets; (b) imagmsed requirements where the image metadata required to implement the
assertion is not defined in the image standard; anfdclassertions related tiee alternate finger
segment position(s) (ASEGpecified in field 14.025. The required algorigim implementhese
assertions are under research.

1.5 Hierarchy of Conformance Tests
Three levels of conformance testing are defined below:

Level 1i Checking intenal content

In Level 1 testing, an ANSI/NISTTL 1-2007transactiofs) is checked for fieleby-field, subfield
by-subfield and information itefy information item conformance with the specification of the
standard, both in terms of ranges, charactezsyand cardinalitySinceLevel 1 testing can be
performed by a simple fieldy-field, subfieldby-subfield and information itefioy information item
reading of the standard and comparison to known values, and their enpediagningthis level of
conformance testing only requires a transactipa set of ANSI/NIST transactiofjgs opposed to a
computer algorithm or a set of hardware and softwarbgrefore, any hardware or software
components of the implementation being tested do not have to ctuntbdrpossession of the testing
lab. Only ANSI/NIST-ITL 1-2007transactions created with those componagetd to be avkible

Level 21 Internal consistency checking

In Level 2 testing, an ANSI/NISTTL 1-2007transactio(s) is checked taletermine if it is internally
consistent. This is achieved by relating values from one or more fields, subfields, or information
items within a transaction to other vetuwithin the same transactiobevel 2 tests involve

interactions between multipleales from different parts of the ANSI/NISTL 1-2007 standard and
sometimes from implicit assumptions that are not explicitly stated in the base standard. Thus, Level 2
tests require more complex validation than LeveSimilar to Level 1 testing, Lev@ conformance

testing only requires aANSI/NIST-ITL 1-2007transactiofs). To ensure that all (or almost all)

possible internal consistency checks are tested,aesperformed whenever possible wittaege

number of transactions represagtas manyas possible different structural variants.

Level 3i Content checking

A Level 3 test is intended to test whether?®SI/NIST-ITL 1-2007transaction under testas

faithful representation of the original biometric data and that it satisfies those requirements of the
standard that are not simply a matter of syntax and foritas level ofconformance testinfpr

some requirements might be significantly difficultemen impossible to test.



1.6 Target Audience

Although ths publication iswritten forusers 6the Architecture/Conformancee$t Suite, technical
details of the architecture, operations, andcthiee structure are provided for more technieally
inclined readers.



2 CTA/CTS Overview

2.1 High-Level Architecture

The highlevel architecture implemented for the CTA/CTS can be described using four key
components As depicted in Figure-2, each of these ogponents addresses different testing levels.
These components are identified asPagse testing and Field, Record and-fieel testing.

AN2007 Pre-Parsing Record-Level '
| Testing |

E ! Test

| Report
X JV 4 '
Field
definitions ! Structure ) !
(XML) ! Discovery/Field File-Level :
Testing Testing |

Figure 2-1: CTA/CTS High-Level Architecture

Pre-Parsing Operations

This operation verifies that the fileekis (e . g . , ités not NULL) and t h:
to the softwaren addition the file is opened ansts are performed to verify thae first two

charactersn the filea r e sifiicé everyANSI/NIST-ITL 1-2007transactiormust startvith Record

Type 1.

Structure Discovery/Field Testing

During structure discovery, theafle of Contents (TOC) in Record Typesreéad andhe fileis
parsel based on the TOCAs the softwargyarses the filgt builds an arragontaining all fieldghat
are found in each of the records in the transacti@vel 1 testing ishen performedor these fields
usingthe Field definitions (XML file) shown in Figure 21. The field definitions filencludes
metadata on each field such as:

Typel/fieldsnumber
Length min and max

Min and max occurrences
Required_Level 1 tests



Level 1 test messages (errors, warning, notes, etc.) are maintained with the correspaldding fi
within the structure data memory

Once this operation is performed and thecitme is built recordlevel testing is ready to be
performed as detaildaelow. The structure discovery module is desigtmdllow the parsing
method to changeased on the type of dgteesen{e.g., binary, ASCII, ASCII/binary)This
flexible approab allows also for future revisions of the test tool to alémditionaldatatypesto be
parsed.The structure discovery/fields testing module includes information on all Leasseltions
messagg andmessage typdbhat will beincluded in a test report.

RecordLevel Testing
In this module, initial Level 2 tesare performeduch as

e Does the record length equal the number of byte€read
e Are the correct Record types included in each rétord
e Foreach records field 1 first, field 2 second and field 999 |&st

FinalrecordLevel 2 tests are performadch asheckng whether all mandatory and conditional
fields are presergndwhetherthe field occurrences are correct

File-Level Testing

Level 2 testghat includefields of more than oneecord are performed within this modugeich as
therequirements associated with theage Designation Character (ID@lues for each record

2.2 Software Details

The code is developed in C# under the Microsoft® .NET 4.0 FrameWbekcode structure uses
interfaceghat allow the CTS to treat every Record Type in the same manner while testing. This
allows thehigh-level structure in theodethat pertains to all Record Typt&sbe expanded to other
Record Types (not supported inglCTA/CTS versiohwithout having redundant code for this level
of testing.Derived classes from these interfaces can implement specificegsatsed for each
supportedRecord TypeAnnex A provides a description and class daagifor the code structyre
and isoriented towards readers interested in technical details of the code structure.



3 Quick Start

3.1 Installation

Run the installation prograMIST ITL CSD CTA Beta 0.4.exe , andfollow the on
screen promptd’he CTA/CTS runs in a Windowenvironment.lt is developed under .NET
v 4.0.

After installation, the loaded application should resemble the image below:

' NIST/TL CSD CTA for ANSY/NIST-ITL 1-2007 v 0.4 = 5

File  Help

Welcome | ANSI/NISTHITL 1-2007

NIST/ITL CSD
Conformance Test Architecture (CTA) for
ANSI/NIST-ITL 1-2007

ANSI/NIST-ITL 1-2007 CTS

<Tag»
<Based/»
<Mode/ >

«/Tags

Figure 3-1: CTA/CTS Welcome



3.2 Loading and Running Implementations

TheARANSI/NIST-ITL 1-2007 tabmust be selected befdiites can be loadedAn image
of the teswindow isshown in Figure3-2.

~ NIST/ITL CSD CTA for ANSI/NIST-TTL 1-2007 v 0.4 ==
File Help

E b ¢

AM1 Run C

Welcome | ANSI/NISTATL 1-2007

Output Options [7] Parse Tests File Level Results
Header g - L1 Tests Record Level Resuits Fields 1
ToC L2 Tests Field Level Results [ HdeOk |88

Alr| |[4)r

»

Overall Resutt File

CA_oak\Data™_AMN 1-2007ANSI_NIST_Character_Separated_Reference_Files'type-3.an2

C:h__oakhData®_AN 1-2007ANSI_NIST_Character_Separated_Reference_Files'type-4-14-slaps .an2
C:h__oakMData'_AN 1-2007ANSI_NIST_Character_Separated_Reference_Files'type-4-slaps an2
Ch__oakhDatah_AN 1-2007ANSI_NIST_Character_Separated_Reference_Files'type-44pcard .an2
C:h__pakh\Data"_AN 1-2007ANSI_NIST_Character_Separated_Reference_Files'type-5.an2

C:__oak\Data™_AN 1-2007ANSI_NIST_Character_Separated_Reference_Files'type-6.an2

Ch__oakhData™_AMN 1-2007ANSI_NIST_Character_Separated_Reference_Files'type-7atent an2
Ch__pak\Data™_AN 1-2007ANSI_NIST_Character_Separated_Reference_Files'type-8-sig.an
C:h__pakhData®_AN 1-2007ANSI_NIST_Character_Separated_Reference_Fles'type-3-44afis an2
C:h__oakMData'_AN 1-2007ANSI_NIST_Character_Separated_Reference_Files'type-3-10-14.an2
Ch__oakhDatah_AN 1-2007ANSI_NIST_Character_Separated_Reference_Files'type-3-13-5-14m1.an2
Ch_pakhData'_AN 1-2007ANSI_NIST_Character_Separated_Reference_Files'type-3-13m1.an2
C__oakData™_AN 1-2007ANSI_NIST_Character_Separated_Reference_Files'type-3-13std.an2
Ch__oakhData™_AMN 1-2007ANSI_NIST_Character_Separated_Reference_Files'type-3-14-m1.an2
Ch__pak\Data™_AN 1-2007ANSI_NIST_Character_Separated_Reference_Files'type-3-14-std an2
C:h__poakhData®_AN 1-2000ANSI_NIST_Character_Separated_Reference_Files'type-10-14-17-piv-indexdrz an2
C:h__oakMData'_AN 1-20070ANSI_NIST_Character_Separated_Reference_Files'type-10+branded4attoo-mark .an2
Ch_oakhData'_AN 1-2007ANSI_NIST_Character_Separated_Reference_Files'type-10-sap10.an2 L5
Ch__pakhData"_AN 1-2007ANSI_NIST_Character_Separated_Reference_Files'type-10-scarface-sap50.an2
CA__oakData™_AN 1-2007ANSI_NIST_Character_Separated_Reference_Files'type-1Hattooface-sap20.an2
Ch__oakData™_AMN 1-2007ANSI_NIST_Character_Separated_Reference_Files'type-104attoo-zoom an2
Ch__oak\Data™_AN 1-2007ANSI_NIST_Character_Separated_Reference_Files'type-13-144atent-match an2
C:h__oakhDatah_AN 1-2007ANSI_NIST_Character_Separated_Reference_Files'type-13ipgji{d.an2

oy LbDiogot AR D BONTCAKCE MICT Choecdee © et Dof Cilemii ks 'l

m

@
®
-

Figure 3-2: ANSI/NIST-ITL 1-2007 Test Window

Loading Files
There are two options for loadirfiges:
=]
1. Click thefAN1obutton “™ to specify the file pathlf this option is used, the
selectediles will be loaded buthe tests wilhotrununt i | t he ARuno butto

selected

2. Drag and drop one or many files into the winddithis method is chosen, thests
will automatically run and display as passedaded.



If necessary, cbutiort ¢ to rersovefthe tbadédCilese a r )

Running Tests

Click the ARuno button Run to run thetests Thefiles loadedn the window will display as
passed or failed, indicated by a green or red circle respectively.

Sample Data Location

The sample data available fronthe following locations for these versions of Micro&oft
Windows®:

e XP:C:\Documents and Settingdl UsersDocumentsANSI NIST-ITL 1-2007
Sample Files

e Vista: C:\UsersPublidDocumentsANSI NIST-ITL 1-2007Sample Files

e 7: C\UsersPublidDocumentsANSI NIST-ITL 1-2007Sample Files



4 Test Results

To generate the test results, specify the file
button to run the testsAlternatively, drag ad drop the files into the GUI and the tests will
run automatically.

4.1 Overall Results

After running the tests using one of the methods mentioned previthusigverall pass/fail
resultsofthe est s wi | | b ANSHNISTPTL A-3087@window. An bBxampfe
of the pass/fail results is shown below, with ¢ddrker)circles representing failures and
green circles representing successes.

Overall Result  File
SO Cnanoeperme
CAAMN2007\Data\type-4-14-slaps.an2
CAAN200MData\type-4-slaps.an
CAAN2007Data\type-5.an2
CAAN2007Data\type-6.an2
CAAN2007Data\type-7-latent an2
CAAN2007\Data\type-8-sig.an2
CAAN2007\Data\type-9-4-iafis.an2
CAAN2007Data\type-9-10-14.an2
CAAN2007\Data\type-10-14-17-fail.an2
CAAN2007Data\type-10-branded-tattoo-mark.an2
CAAN2007Data\type-13-tip-gji-j2l.an2
CAAN2007Data\type-13-tip-eji-wsg-fail. an2
CAAN2007MData\type-14-amp-ngm-utfd.an2
CAAN2007Data\type-14-tpcard-ngm.an2
CAAN2007\Data\type-15-palms.an2
CAAN2007\Data\type-17-iris-fail.an2

00@@®0EEeEeeeeeee®

Figure 4-1: Pass/Fail Results

The complete file path to thmplementations also listed for referencén addition to these
overall results, a detailed summary is also displayed in a separate wiltlewdetailed
summary is discussed in the next section.

4.2 Detailed Results

The detailed results ar eANSINISBITLALYE@OD ,ihthéed new wi
tab titmThd dbotkats of this window are defi nec
selected before running the test$hese options may also be selected after running the tests

to update the detailed results dynamicallyne image belowebicts the detailed summary

window with sample results.
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=

Save

AMSI/NIST-ITL 1-2007

type-3.an2
C:\__oak\Data\ AN 1-2007\ANSI_NIST_ Character Separated Reference Files\type-3.an2

#01
#02
#03

Type= 1 Follow= 1] Length=
Type= 2 IDC= 170 Length=
Type= 3 IDC= 227 Length=
L1 RecordIypeValid 0k
12 RecordTypeFieldNumValid 0k
L2 ReservedField Ok
L1 LengthMin 0k
L1 LengthMax 0k
L1 7-Bit_Ascii 0k
L1 Numbers_US_RS 0k
L1 Hx2 0k
Ll ImplementedInCode 0k
L2 TocFieldIs_1.003 0k
L1 Al15ubfieldsNumeric Ok
L2 IDC Zero First Ok
L2 IDC Zero Min Value Ok
L2 IDC 255 Max Value 0k
L2 IDC_Sequence_Valid Ok
L2 FileHasOneOrMoreRecords Ok
L2 TypellsFirst 0k
L2 TypellccursOnce 0k
L2 NSR _NIR ZerolfNoType3-T7 Ok

{No Table of Contents)

TABLE OF CONTENTS

Ll

EE R e s s s iR s s s R R RS
Fhrkkdr kA kA I A kA I I AR A I AR I A AR kI I AL Fgi] FrEkEkrk Ak dkkkrA ke daEkddkardkhadaadk
khkhhkkhhhhdhhhhddhhhddhhhhhhhhhdhhhdbddhhdrddhhhddhbhddhbhbdddhbddhhbrdhhdbhdhd
RERDME . pdf
C:\__oak\Data\_AN 1-2007\ANSI_NIST Character_ Separated Reference_ Files\README.pdf

170
a7

151,170

Figure 4-2: ANSI/NIST-ITL 1-2007 Detailed Results

Then Saveo

Output Options

butt on,-2 sthelwANSI/MBTHTLY-200@8 @i | e
be clicked to save the test results to a text #léer clicking thefi S a buttan a Windows
Explorer browser window will open to allow a file location and name to be selected.

bar

On tANSI/NIBT-ITL 1-2000 depibted in Figure-2, several optionare available for
formatting thetestresuls detailed outpuéas shown in Figure-38 below

Output Options
Header All

TOC

[] Parse Tests [ ] File Level Results
- L1 Tests Record Level Results
L2 Tests Field Level Results

Figure 4-3: Output Options

11

[7] Fields

[] Hide Ok

999

4

[

may



e Header

The @ He ad éplaysgeneralinformation about tingplementatiorincluding the
pass/fail status and the file path.sample headesishown below foa passing
implementation

type-10-branded-tattoo—mark.an2
C:\&aN2007\Data\type—10-branded-tattoo—mark.an2

Figure 4-4: Header Sample
e TOC

The ATOCO o0 p tahleoohcontentsdedcriingsall tide contentfor a given
implementationincludingType, IDC, Offset, and LengthThe number preceding each line
in the TOC (such as #01 shown in FigurB)4s an identifier assigned to each record found
inside of the file as it is sequentially parsddis identifier clarifies the ordering of record
typesfound within each file.

TABLE OF CONTENTS

#01 Type= 1 Follow= 3 offset= 0 Length= 185
§02 Type= 2 IDC= 0 Offset= 185 Length= 57
#0323 Type= 10 IDC= 1 Offset= 242 Length= 12,373
$04 Type= 10 IDC= 2 Ooffset= 12,615 Length= 8,016

Figure 4-5: TOC Sample

e Type Selection

The type selectiowindow alows the user to select whigkecordTypes should be
displayed, includindgRecord Typeq, 4, 10, 13, 14and17 (or all recordtypesincluded in the
file). Only theoptionselected wilbe displayed in the result§or the unsupported Record
Types(any type other than those showrFigure 46), only the name and length of the
record will be displayed in the results.

Type 14 v
All

Type 1

Type 4

Type 10

Type 13
iiﬁgirllllllll

Type 17

Figure 4-6: Type Selection Menu

For example, themplementatiorbelow contains multiple typess shown in the TO®ut
only the selected type (14) is shown in the results.
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type—-4-l1l4-=

laps.an2

C:\AaN2007\Data\type-4-14-=slap=.an2

#01
$02
$#03
#04
#05

Type 14

14.

TABLE OF CONTENTS

Type= 1 Follow= 4 Offset= 0
Type= 2 IDC= 0 offset= 155
Type= 4 IDC= 1 offset= 252
Type= 4 IDC= 2 Qffset= 104,529
Type= 14 IDCc= 3 Coffset= 217,064

(Variable-Resclution Fingerprint Image)
001 (LEN): 50415

L1 RecordTypeValid ok
L2 RecordTypeFieldNumValid ok
L2 ReservedField ok
L1l LengthMin ok

Figure 4-7: Type Selection Menu

e Parse Tests

The APar se

Length=
Length=
Length=
Length=
Length=

Pass

parsingof the file, before theesting ofL1 and L2 assertionsTh e A F i
checkbox must be selected to view the parse t&ss.Figure 8 for anexample of parse
tests in the fe level results.

e L1 Testd

The ALl

Parse FileExists (C:\A&N2007\Data\type—-3.an2) Ok
Parse FileMinimumlength
Parse FileBeginning

Parse TocFieldl.001First
Parse TocFieldl.002Second
Parse TocSeekFieldl.003
Parse GetRecordLength (1)
Parse GetRecordLength (2)
Parse GetRecordLength (3)
Parse GetRecordData (f 1)
Parse RecordFactory.GetRecord (Type 1)
Parse GetRecordData (f 2)
Parse RecordFactory.GetRecord (Type 2)
Parse GetRecordData (f 3)
Parse RecordFactory.GetRecord (Type 3)

Ok
ck
Ok
ck
Ok
ck
Ok
ck
Ok

Ok

Ok

Ck

Ck

Ck

Figure 4-8: Field-Level Parse Test Sample

L2 Tests

Test so

195
57
104,277
112,535
50,415

| e

iSptays passe tesesults (ieg tass that areexecuted during

Level

Resul

and GOlladd/omM etast resdtatohp File, Retwd, di spl ay
and Field levels The "Fields" checkboand at least one of the File, Record, or Field Level
checkboxesnust be selected to view tleeesults.
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L1l RecordTypeValid

L2 RecordTypeFieldNumValid
1.2 RezervedField

Ll LengthMin

Ll LengthMax

L1 7-Bit_Ascii

Ll Numbers

L1 Single NoSubFields

Ll Cpadque

L2 CorrectTypeInFields

Figure 4-9: L1, L2 Tests Sample

e File Level Results

The AFi | e lomiandidplayR resilts Felateddo the file contents.

L1 RecordTypeValid ok
L2 RecordTypeFieldNumValid ok
L2 ReservedField ok
L1 LengthMin ok
Ll LengthMax ck
L1l 7-Bit Ascii ok
L1l Numbers US RS Ok
L1 HxZ2 ok
Ll ImplementedInCode ck
L2 TocFieldIs 1.003 ok
Ll 2llsubfieldsNumeric ok
L2 IDC Zero First ok
L2 IDC_Zero Min Value ok
L2 IDC 255 Max Value ok
L2 IDC_Sequence Valid ok
L2 FileHasOneOrMoreRecords ok

Figure 4-10: File-Level Results Sample

e Record Level Results

The ARecor d L e visplaysR susundrytobtést resyts for the recdrd

L2 LastByteIsFS ck

LZ RecLenEgqualsNumBytes Ck ¥x.001 Used For Parse

L2 Field0OlFirst ok

L2 Field002Second ok

L2 CorrectTypeInFields ok

L2 MandatoryFields ok 2 Optional Fields: 1.013 1.014
L2 DuplicateFields ok

L2 NSR _NTR ZerolfNoTyps3-7 Ck

Figure 4-11: Record-Level Results Sample

Since some Record Types are not supported, the presence of these Records in a file or
transaction is noted but no action on the content of the record is tkerRecord length is
stated in the test result.

14



e Field Level Results

The AFi el d L ev splaysRktssuréstlts for eactpfielfigune 41@ depicts a
sample of the Field Level Results

s 17.011 (CGR): ENG
L1 RecordTypeValid ok
L2 RecordTypeFieldNumValid ok
L2 ReservedField Ok
L1 LengthMin Ok
L1 LengthMax ok
L1 7-Bit_Ascii 0k
L1 AlphaNumeric ok
Ll Single NoSubFields 0k
* Ll Table 1 No W5Q EFNG Error The Valus Is Hot In Table 1 (WSQ, PNG Are Not Valid Values)
L2 CorrectTypelnFields ok
L2 CompressicnAlg ok
Figure 4-12: Field-Level Results Sample
e Fields

The ndFi elishkys thefeldsiwdghn eathtedt.f t hi s option is not s
Level Resultso wihlel i matgeb & ediosvp Isdhyevd. t he out p
option is not selected, and thus no fields are displayed.

Type 1 (Transaction Information) Pass

Type 2 (User-Defined Descriptiwve Text) Length = 57

Type 4 (High-Resolution Grayscale Fingerprint Image) Pass
Type 4 (High-Resolution Grayscale Fingerprint Image) Pass

Type 14 (Variable—Resolution Fingerprint Image) Pass

Figure 4-13: Fields Option Not Selected

e Hide Ok

The AHiI de Ok o¢alltesgdesulisthat retarmtbevsetas "Okom the detailed
summarywith the exception of Records/Fields in error

e Field Range

Specifies which fieldsf the existing Record Typese displayed bthe selected lower and
upper bounds these windows

15



Annex A - Code Structure

This Annex discusses the elements of the code structure depicted irs Riguaad A2
below.

The An107File Class is the engrpoint into the CTA/CTS moduldt contains a list of all
the Record Types encountered in a given transafftieh After determining that the file
exists the parsing operation begin&s each Record in the file is parsed, it is added to the
list of Records withithe An107File Class.

IRecordType is an interface that defines required methanld attributes There is a base

Class that deri vesRdcardBase bht Bat nperfacmscall edc
Level 1 and Level 2 assertions for each Record. FRenordBase specific

implementations for each Record Type to perform Record-$ppeific parsing/testingan

be derived Parsing at this level could, as required, overrigegdneral parsing performed at
theRecordBase level.

IField s the interface for fields which describes the content of fields in the file under test.
IRecordType contains a list ofFields . FieldBase is a specific implementation of
IField.

After each tst is performed the code updatesltbieof results aevery testing level (File,
Record, Field, Subfield, and Subfield dat&pssible resulfdisted in order of increasing
severityare (O p ; Mo b p ofvaf o) n @D r o ¢ dQriticdl Brrdr’o fiThere is
also an overall resylonceall testshave been completedA Transactions determined to be
Apassingodo orOvdrdiResulti ngo i n the

® The module tries to run all assertions on all applicable data. That is, processing continues after results of
Ok, Note, WarningndError. But the resulCritical Error means processing cannot continue because the
next valid data element (field or reddrcould not be parsed successfully.

16



" An107File
Sealed Class

=l Fields

& _an1Dash20070utputOptions : AnlDash2007 CutputOptions
¥ _assertions ; Assertions
l-',\" _dataBinary : byte[]
& _records: List<IRecordType>
g,\" _results : Results
= Properties

AssertionHandleslmplemented : List<string>
ChverallResult : CwerallResult

Records : List<IRecordType:

RecordsCount @ int

Results : Results

SelfTestFailed : bool

SelfTestFailurelnfo : string

ThlCfContents : TableOfContents
TocEntriesCount @ int

ethods

Anl107File]) [+ 1 overload)
W AppendToc() : void
2" CompareMumBecsTeTocEntries() : veoid

bt g i iy iy i iy iy

=

¢ =

2% DiscoverStructure() : void

W GetDataBinary() : byte[]

2" PostDiscoveryTests() : void

W SetDataBinary() : void

&% TocldcssamelnRecords() : void
W ToStringl() : string

Figure A-1: Class Diagram for the An107 File Class
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Sealed Class
<+ RecordBase

l/_Tg||'p¢:3'l'hr4:|u... (¥
Class

) IRecordType
| Lt

_Df_RecordBase (¥
Class

= RecordBase
-
SR
Typed 3
Sealed Class
=+ Type3Throughe
,
=Y
Type? 3
Sealed Class
<+ RecordBase
Type8 3
Sealed Class
= RecordBase
, R
=
Typel0 ¥
5ealed Class
= RecordBase
, R
R
Typel3 63
Sealed Class
<+ RecordBase
e—
=
Typeld 3
Sealed Class
<+ RecordBase
,
=Y
Typel? 3
Sealed Class
=+ RecordBase
il

I(‘_IRECOHH' ype &

m
=

Interface

= Properties

Fields : List < IFisid >
FigidsCount ; int
IdcField » IFieid

Overalifesuit » Overail...
RecordType : int

Results : Resuits
UnsupportedMessage ..
UseThis » bool

ethods

o 6 i o 0 s

Fieid() : IFisld
FieldExists() : bool
LlldcsameAsToc()  bool
Parse(): bool
RunFingilevel2Tests() .
ToString() : string

CC T o4

IrmagelesignationChar...

Assert() : bool (= 1 over..

Sealed Class

OverallResult  [¥
Enum

I(‘_IField

Interface

= properties

i i o i i o 0

o
=

LR R I S

Abbreviation ! string
Datalength : wint

Display : string
DisplayAsString : bool
FigldContentsType : FisldCon.,
FigidNum : int

GetData : bytel]
GetDataAsint : int
GetDataFsGsRsUs ; string
OveraiiResuit » OveraliResuit
Results : Resuits

Subfieids NumberOfflows ! int

Type rint

ethods

Assert() : bool

Subfields Contain) ! bool
Subfields Get_MNumber() rint
Subflields Get String() : string
Subfields RowCol Is() : bool
TaString() : string

) TField

" FieldBase E3

Class

( FieldBaseTest (®

Class

—+ FieldBase

e

Figure A-2: Class Diagram for the Data Types
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Annex C - Standard Requirements and Conformance Test Assertions

Test assertiondocumented in Table-@ beloware expressed according to tperators and operaniigluded inTables G1 and G2 respectivelyexcept

for those instances where the assertion cannot be clearly or easily represented in a mathematicdhfden@® includeserms used throughout the assertions
table. In the tool implementation all imagelated assertions associated with compressed image types are tested against the image metadata only and r
against the image itseliEven though Logial Record types 3 to 6 are not ASCII data, and are not represented in implementations adielth{ggd

4.001), they are represented as such in this table to make it easier to undémstassertions formulated from several sections of the ANdatd, the

assertions listed once on the first requirement encountered.

Table C-11 Operators Use in Table C-4 Test Assertions

Operator Description
EQ Equal. Tests for equality between two values.
NEQ Not Equal. Tests for neaquality between tweaalues.
GTE Greater Than or Equal To. Tests if the first value is greater than or equal to the second value.
LTE Less Than or Equal To. Tests if the first value is less than or equal to the second value.
GT Greater Than. Tests if the first value is greater than the second value.
LT Less Than. Tests if the first value is less than the second value.
MO Member Of. Tests if the value is a contained within the set.
AND Logical And. Tests if both valuese true.
OR Logical OR. Tests if any values are true.
NOT Negate. Negates any operator or calculation that follows.
ST Such That. For example, (X,Y) ST XGTEOAND Y LTE 10
IF Logical IF. Tests if the condition is true.
IFF IF and Only IF.Tests that the condition guarantees another.
MOD The modulo operator. X MOD Y = the remainder of a X divided by Y
# All. Represents all legal values.
: Data Element Selector. X:N selects the Nth data element in X.
in The selector operator. X in Y selects only those X found in Y.
to Range Selector. X to Y provides set of values Z ST Z GTE XAND ZLTE Y
, Range concatenation. X,Y provides the set of values X AND Y.
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Table C-2 - Description of the Operands Used in Table C-4 Test Assertions

Operand Description
Present(Value) Determines if Value is present.
Present(X in Y) Determines if X is presentin Y.

Sum(Values) The summation of Values.

Count(Value) The number of occurrences of Value

Count(X inY) The numbenof X found in Y.
{X} Value of X.

Bytes(Value) All of the byte data contained within Value.
MinOccurrences(Value) The minimum number of occurrences allowed.
MaxOccurrences(Value) The maximum number of occurrences allowed.

MinSize(Value) The minimumsize allowed per occurrence.
MaxSize(Value) The maximum size allowed per occurrence.

Min(Value)= The minimum of the set represented by Value.
Length(Value) The length of the Value.

First(X in Y) The first X found in Y.
Second(X in Y) The second Xound in Y.

Last(X in Y) The last X found in Y.

Type(Value) The type of Record represented by Value.

FieldNumber(Value) The value of the field number for the field represented by Value.
ForEach(X in Y) {Expression(s)} Evaluate Expression for every XY
Valid(X) A set of all valid values for X as defined by the requirement.

Note:When a data range is used in a calculation, the calculation is applied independently for each data element inAkearaegample, the
expression:

CountSubfields in 1.001,1.002) EQ O
is equivalent to:

Count(Subfields in 1.001) EQ 0 AND Count(Subfields in 1.002) EQ 0
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Table C-3 Terms Used in Table C-4 Test Assertions

Term Description
NULL Control character with no value.
NA Not Applicable

TableC-4 includes the requirementsr a summary of the requiremengpecified in ANSI/NISTITL 1-2007 standard and associated required
conformance test assertions. Although references are included for all Record Types when agfwopnateple when a regqement detailed for

At agged d )rthe ablefatsses on requirements and assertions for the Record Types of Reemst Type 1 anBecord Types 4, 10, 13, 14,
and 17. Explanations of the heading for each column in the table are inctioed b

TableC-4 can be used for conformance test eVelopersimplementers of the standarhd eneusers as well agsting laboratorieBile, Record and
Field-level requirements and assertions are included.

The table includes the followirtieadings

e Requirement ID: Defines a unique identifier for the requirement and associated assertion or set of assertions. kfgrevidesa the type of
requirement (e.g., file, recordnd field. It could refer to more than one Record Type.

e Reference in the standard: Identifies the clause where the requirement is included in the dtasdard.cases the referenceludes additional
informationsuch as a Table number.

e Requirement Summarrovidesa summary of the requiremetgtailed asextualinformation or a interpretation of the requirement in the standard.
It carries the essentials of the requirement but may not provide all the text necessary to understand it.

e Level:Indicates whether Level 1 or Level 2 conformance testing isregtio address the requirement in the previous coluissertions fotevel 3
conformance test are not inckal A singlecell is included for each assertion

e Status Reflects the status specifiedtite standard\landatory (M) or Optional (Q)or ead field. It might also indicaterhether the requirememt
the standarde.qg., field content, presence of fieldconsideredMlandatory or Optional Conditional requirements (e.g., conditional to other
information item$ aretested according to the requirements buinatendicated as such in this column.

¢ Assertion ID:Defines andentifier of a specific test assertion within et oftest assertions associated with a requirement.

* Thetable headings are derived from the tables of requirements and conformance test assertions spgROfECIA91091:2009, Conformance testing methodology for biometric data interchange
formats defined in ISOAC 19794 Biometric Data Format StandardPart 1: Generalized conformance testing methodology and'ttieaft ofthe Conformance testing methodology for
ANSI/NIST- ITL 1-2011 developed by the ANSI/NISITL Conformance Working Group, February 22, 2011.
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Test assertionProvideswhenever posble, a mathematical equation or a procedure. Plain text is includedewdrenmathematical formula or
simple procedure cannot be detailed.

Test NoteContainsa number of a note included below the talilae test note mayclude a test procedure where complexity of the test assertion
does not allow this procace to be included in the test assertion column. It could also include an explanatory note relatadstcstleer t i on 6 s
implementation.

Implementation supporDenotes & u p p i imgd @snent ati on support
providing more details of implementation support (or the lack of it) is required.

o f . Aanotp ean follovctheltadle whene qui r e

SupportedRange: Indicates a range of values supported, especially wheudifferent than the full range of values specified in the standard. When an
information item is specified as a single valoedoesnot address a range of valuas\l/A should be used.

resul Pase aorre feH atihlex@l.resultsT h e
a Notkd. Explanatory notes can be added below the table.

Test Result: This column is used to denote the test seduttrfile and recordevel results h e
should be indicated &©OkofErroro, AWarningd

Table C-4 - Requirements and Conformance Test Assertions

Requirement Reference in Requirement Level Status Assertion Test Test Implemen  Suppor Test
ID Base Summary ID Assertion Note tation ted Result
Standard Support Range
File-Level Requirements and Assertions
7_Bit_ASCII 7, The standard defines logical records, 1 M 7-Bit_Ascii::1.00t0  {1.001 to 1.015}T 128
Table 4 some of which include ASCII tagged 1.015
7.1 textual fields. The data in the Typ& 1 M 7-Bit_Ascii::10.001 {10.001 to 10.013}T 128
record shall always be recorded in to 10.013
variable length fields usingtit ASCII. 1 M 7-Bit_Ascii::10.016 {10.016, 10.017LT 128
Text data in the Typ&, Type9 and 10.017
taggedfield records will namally use- 1 M 7-Bit_Ascii:10.020 {10.020 to 10.030)LT 128
bit ASCII encodingMechanisms for t0 10.030
Vifing) ElErEE Er B2 eUer (T ol 1 M 7-Bit_Asciiz10.040 {10.040 to 10.043LT 128
ASCII are given in section 8.2.3, 10 10.043
GBS R e 1 M 7-Bit_Ascii::13.001  {13.001 to 13.017)LT 128
to 13.017
1 M 7-Bit_Ascii::13.020 {13.020, 13.024L T 128
13.024
1 M 7-Bit_Ascii::14.001 {14.001 to 14.018}T 128
to 14.018
1 M 7-Bit_Ascii::14.020 {14.020 to 14.025LT 128
to 14.025
1 M 7-Bit_Ascii::14.030 {14.030}LT 128
1 M 7-Bit_Ascii::17.001 {17.001 to 17.026L.T 128
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(1,2,9).001FId1First

(1,2,9).002
Fld2Second

(1,2,9).00%
RecBytes

(3-6, 8.Contents

(3-6, 8.Field_Order

File-OneTypel

FileTypel_First

XX¢1).002IDCRqd

7.1

71

7.1

7.1

7.1,
111

7.2

7.2

7.4

The first field in all taggefield records
(Types 1, 2 an€l) shall be labeled as
field "1".

The second field in all taggéie:ld
records (Types 1, 2 and 9) shall be
labeled as field "2".

The first field in all taggefield records
shall contain the length in bytes of the
record

For the binary image Tyg® Type4,
Type5, Type6, and Type3 logical
records, the content and order of the
recorded fields are specified by this
standard.With the exception of the first
two fields, the remaining fields of the
Type7 logi@l image record are all user
defined. All fields andata in these
record types shall be recorded as binar
information.

For the binary image Tygg Type4,
Type5, Type6, and TypeS logical
records, the content and order of the
recorded fields are specified by this
standard. With the exception of the first
two fields, the remaining fields of the
Type7 logicaimage record are all user
defined. All fields and data in these
record types shall be recorded as binar
information.

Within each logical record, entries shall
be provided in nine ordered and
unnumbered fields

Table 10 lists the contents of each of th
nine fields (for Typ& through Typeb).
Filesto be exchangedre required to
contain one and only one Tygelogical
record pertransaction.

The Typel logical record shall always b
the first logical record within the file
With the exception of the Typg logical
record, each of the remaining logical
records present in a file shall include a
separate field containing the Image

NN DN

<

=< L

to 17.026
7-Bit_Ascii::17.030
1,2,9.001FId1First

1.002FId2Second

1.001:RecBytes

3-6,8.#Contents

Type4.-
Fields_In_Order

FileOneTypel

FileTypel_First

4.002Hasldc

10.002Hasldc
13.002Hasldc
14.002Hasldc
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{17.030}LT 128

See 1.00First (handled in Record
Type assertions)

See 1.005econd (handled in Record
Type assertions)

{1.001} EQ Length(Record)

The test assertions are included belov
under field testing for Record Type 4

IF Type(Record) EQ 4 THEN
Count(Fields) EQ 9 AND Fields:1 to
Fields: 9 must be ordered.

Count(Records ST Type(Records) EC
EQ1

Type(First(Record in Transaction)) EC

Present(4.002)

Present(10.002)
Present(13.002)
Present(14.002)



Valid IDC

002IDC -Sequence

002-RelatedIDCs

7.4

7.4

7.4

Designation Character (IDC).

The IDGhall be used to relate
information items in the file content
field of the Typel record to eachogical
record

The value of the IDC shall be a
sequentially assigned positive integer
starting from zero and incremented by
one (up to a maximum of 255

The IDGhall be used tproperly

identify and link together logical records
that pertain to the samentity such as a
particular finger or face

N

17.002Hasldc

See Below
1.003
CNT_ListsRecs

002IDC_ZeroFirst

002-IDC Zero_Min
_Value

002IDC_255_Max
_Value

002IDC_IncByOne

IDC_Entity-
Supported_Types_
Only
IDC_EntityHas_IDC
IDC_Entity-_
Choose-
Biometric And -
Comparison_Id

IDC_Entity-
Compare_Records_
With_The Same-

IDC_Value
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Present(17.002)

The test assertion is addressed for ea
individual supported Record Type
below

{First(Field in Transaction) ST
FieldNumbe(Field) EQ 2} EQ O
{#.002} GTE O

{#.002} LTE 255
Each new IDC is one greater than the

previousmaximumIDC value.
Type(Record) MO [1,4,10,13,14, 17]

Type(Record) MO [4, 10,13,14,17]

Record Field Bio- Field
Type 10.003 metric For
Com-
paiison
ID
4 NA FINGE Byte 1
R of 4.004
10 FACE FACE NA
10 SCAR SCAR (1,1) of
10.040
10 MARK MARK (1,1) of
10.040
10 TATTO TATTO (1,1) of
[¢] o) 10.040
13 NA FINGE (1,1) of
R 13.013
14 NA FINGE (1,1) of
R 14.013
17 NA IRIS 17.003
IF
17.003
=10r2
First Second Compar | Result
Record Record ison IDs
FINGE FINGE Same Ok
R R
FINGE FINGE Differen | Error
R R t
FINGE NEQFI NA Error
R NGER
FACE FACE NA Ok
FACE NEQ NA Error
FACE
IRIS IRIS Both = Ok
10r
Both =
2
IRIS IRIS Not Error
(Both =
10r
Both =
2)
IRIS NEQ NA Error




8.2

8.2

8.2,
8.2.1,
Various sub
sections of
.1,
15.1,
18.1,
19.1,
22.2

A transaction file shall consist of one or
more logical records

For each logical record containedthe
file, several information fields
appropriate to that record type shall be
present.

Sections 8.2 and 8.2.1 describe the
mechanism that enables a field to
contain multiple information items
known as subfieldsThe following fields
aredefined to have a single information
field and contain nsubfields

1.001, 1.002, 1.004 to 1.012, 1.014

10.001 to 10.013, 10.016, 10.017,
10.020, 10.021, 10.027, 10.030

13.001 to 13.012, 13.016, 13.017
13.020

14.001 to 14.012, 14.016, 14.017,
14.020, 14.030

2

M

File::One
OrMoreRecs
AppropriateFields

Single_NoSubF:
:1.001 1.002
Single_NoSubFields
:1.004to 1.012
Single_NoSubFields
:1.014
Single_NoSubFields
:10.001to 10.013
Single_NoSubFields
:10.016 10.017
Single_NoSubFields
:10.02Q 10.021
Single_NoSubFields
:10.027
Single_NoSubFields
:10.030
Single_NoSubFields
:13.001to 13.012
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IRIS
SCAR SCAR Same Ok
SCAR SCAR Differen | Warning
t
SCAR MARK Same or | Warning
Or Differen
TATTO | t
o
SCAR FINGE NA Error
R,
FACE
Or IRIS
MARK MARK Same Ok
MARK MARK Differen | Warning
t
MARK SCAR Same or | Warning
Or Differen
TATTO | t
o
MARK FINGE NA Error
R,
FACE
Or IRIS
TATTO | TATTO Same Ok
() o
TATTO TATTO Differen | Warning
[0) o t
TATTO SCAR Same or | Warning
(e} Or Differen
MARK t
TATTO FINGE NA Error
(0] R,
FACE
Or IRIS

Count(Records in Transaction) GTE1  ???

These test assertions anecluded in
the tests for the supported Record
Types below.

Count(Subfields i4.001, 1.002 ) EQ 0

Count(L.Subfields ir004to 1.012 ) EQ
0

Count(Subfields in 1.014 ) EQ 0

Count(Subfields it0.001to 10.013 )
EQO

Count(Subfields i00.016 10.017 ) EQ
0

Count(Subfields i20.02Q 10.021 ) EQ
0

Count(Subfields i20.027) EQ 0
Count(Subfields i20.030) EQ 0

Count(Subfields i63.001to 13.012 )
EQO



Valid_Record_Type

8.2.2

17.001 to 17.015, 17.017, 17.018,
17.020 to 17.023, 17.025, 17.026,
17.030

For taggesfield logical records each
field shall begin with the logical record
type number chosen from Table 4.

Single_NoSubFields
:13.016 13.017
Single_NoSubFields
:13.020
Single_NoSubFields
:14.001to 14.012
Single_NoSubFields
:14.016 14.017
Single_NoSubFields
:14.02Q 14.030
Single_NoSubFields
:17.001to 17.015
Single_NoSubFields
:17.017 17.018
Single_NoSubFields
:17.020to 17.023
Single_NoSubFields
:17.025 17.026
Single_NoSubFields
:17.030
RecordTypeValid::1
001to 1.015

RecordTypeValid::1
0.001to 10.013
RecordTypeValid::1
0.016 10.017
RecordTypeValid::1
0.020to 10.030
RecordTypeValid::1
0.040to 10.043

RecordTypeValid::1
0.999
RecordTypeValid::1
3.001to 13.017
RecordTypeValid::1
3.020 13.024
RecordTypeValid::1
3.999
RecordTypeValid::1
4.001to 14.018
RecordTypeValid::1
4.020to 14.025
RecordTypeValid::1
4.030
RecordTypeValid::1
4.999
RecordTypeValid::1
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Count(Subfields i63.016 13.017 ) EQ
0
Count(Subfields i23.020) EQ 0

Count(Subfields it4.001to 14.012 )
EQO

Count(Subfields i64.016 14.017 ) EQ
0

Count(Subfields it4.02Q 14.030 ) EQ
0

Count(Subfields ia7.001to 17.015)
EQO

Count(Subfields it7.017 17.018 ) EQ
0

Count(Subfields if7.020to 17.023 )
EQO

Count(Subfields it7.025 17.026 ) EQ
0

Count(Subfields i67.030) EQ 0

IF Type(Record) EQ 1 THEN
Type(1.001 to 1.015Q 1

IF Type(Record) EQ 10 THEN
Type(10.001 to 10.013¢Q 10
IF Type(Record) EQ 10 THEN
Type(10.016,10.01'8Q 10

IF Type(Record) EQ 10 THEN
Type(10.020 to 10.030EQ 10
IF Type(Record) EQ 10 THEN

Type(10.040 to 10.043) EQ 10
IF Type(Record) EQ 10 THEN
Type(10.999EQ 10

IF Type(Record) EQ 13 THEN
Type(13.001 to 13.017¢Q 13
IF Type(Record) EQ 13 THEN
Type(13.020, 13.024) EQ 13
IF Type(Record) EQ 13 THEN
Type(13.999) EQ 13

IF Type(Record) EQ 14 THEN
Type(14.001 to 14.0185Q 14
IF Type(Record) EQ 14 THEN
Type(14.020 to 14.025¢Q 14
IF Type(Record) EQ 14 THEN
Type(14.030EQ 14

IF Type(Record) EQ 14 THEN
Type(14.999EQ 14

IF Type(Record) EQ 17 THEN



(1,2,9)FsAtEnd

(1,2,9}LenInclEndFs

(3-8).00%Length

(10,13
17,99).999Last

(10,1317,99)
FsAtEnd

(10,1317,99)
LenInclEndFs

8.2.2

8.2.2

8.2.2

8.2.2

8.2.2

8.2.2

The ASCII File Separaf®Cll F&ntrol
character (signifying the end of the
logical record or transaction) shall follo\
the last byte of ASGHformation for

each Typel, Type2, and Type record
The ASCII File Separat®Cll F&ontrol
character (signifying the end of the
logical record or transaction) shall folloy
the last byte of ASGHformation and
shall be included in the length dfe
recordfor each Typel, Type2, and
Type9 record

The entire length of the record shall be
recorded in the first foubyte binary
field of eachType3 through Type3
record.

The last physical field in a taggéeld
image recordTypes 10, 13, 14, 15, 16,
17 & 99)shall always be numbered
"999".

The ASCII File Separa&®Cll F&ontrol
character shall follow the last byte of th
compressed or uncompressed image
datain a taggeefield image record
(Types 10, 13, 14, 15, 16, 17 &.99)

TheASCIl Féharacter shall signify the
end of the logical record or transaction
and shall be included gmrt of the
record lengthof a taggeefield image
record (Types 10, 13, 14, 15, 16, 17 &
99).

<

< L

7.001to 17.026
RecordTypeValid::1
7.030

RecordTypeValid::1
7.999
1-FsAtEnd

1-LenInclEndFs

4.00XkLength

10.999Last
13.999L ast
14.999L ast
17.999Last
10-FsAtEnd

13-FsAtEnd
14-FsAtEnd

17-FsAtEnd

10-LeninclEndFs

13-LeninclEndFs

14-LeninclEndFs
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Type(17.001 to 17.026) EQ 17

IF Type(Record) EQ 17 THEN
Type(17.030EQ 17

IF Type(Record) EQ 17 THEN
Type(17.999EQ17

Last(Byten Record) EQ ASCII FS

Length(Record) EQ Sum(Field Length
+1

The last byte, ASCII FS, is included in
the Record Length

{4.001} EQ Length(Record)

FieldNumber(Last (Field in Record)) E
999

FieldNumbel(Last (Field in Record)) E
999

FieldNumbel(Last (Field in Record)) E
999

FieldNumbei(Last (Field in Record)) E
999

Last(Byte in Record) EQ ASCII FS
Last(Byte in Record) EQ ASCII FS
Last(Byte in Record) EQ ASCII FS

Last(Byte in Record) EQ ASCII FS

Length(Record) EQ Sum(Field Length
+1

The last byte, ASCII FS, is included in
the Record Length

Length(Record) EQ Sum(Field Length
+1

The last byte, ASCII FS, is included in
the Record Length

Length(Record) EQ Sum(Field Length
+1
The last byte, ASCII FS, is included in



Lydyot |/ 8.2.3

Length_Minimum_ 9.1
Tagged_Field (Table 8),
15.1
(Tablel7),
18.1
(Table 31),
19.1
(Table 33),
22.1
(Table 37)

NA

This reqirement is inferred from the
Tables describing the Minimum Field

size per occurrence and Minimum Occt

count values for each record typ€he

length of the data shall be greater than

or equal to the field's min size per

occurrence times the min Occur count

NA
Type 1 Requirements and Assertions

1

M

NA

M

17-LeninclEndFs

NA

LengthMin::1.001
to 1.015

LengthMin::10.001
to 10.013

LengthMin::10.016
10.017

LengthMin::10.020
to 10.030

LengthMin::10.040
to 10.043

LengthMin::10.999

LengthMin::13.001
to 13.017

LengthMin::13.020
LengthMin::13.024
LengthMin::13.999

LengthMin::14.001
to 14.018

LengthMin::14.020
to 14.025

LengthMin::14.030
LengthMin::14.999

LengthMin::17.001
to 17.026

LengthMin::17.030
29

the Record Length

Length(Record) EQ Sum(Field Length
+1

The last byte, ASCII FS, is included in
the Record Length

Not supported in this version

Length{1.001 to 1.0155TE
MinSize(1.001 to 1.015) *
MinOccurrences(1.001 to 1.015)
Length{10.001 to 10.013GTE
MinSize(10.001 to 10.013) *
MinOccurrences(10.001 to 1.013)
Length{10.016,10.017)GTE
MinSize(10.016, 10.017) *
MinOccurrences(10.016, 10.017)
Length{10.020 to 10.030BTE
MinSize(10.020 to 10.030) *
MinOccurrences(10.020, 10.030)
Length{10.040 to 10.043BTE
MinSize(10.040, to 10.043) *
MinOccurrences(10.040 to 10.043)
Lengt{10.999)GTEMinSize(10.999) *
MinOccurrences(10.999)
Length{13.001 to 13.017GTE
MinSize(13.001 to 13.017) *
MinOccurrences(13.001 to 13.017)
Length{13.020)GTEMinSize(13.020) *
MinOccurrences(13.020)
Length{13.024)GTEMinSize(13.024) *
MinOccurrences(13.024)
Length{13.999)GTEMinSize(13.999) *
MinOccurrences(13.9999)
Length{14.001 to 14.018GTE
MinSize(14.001 to 14.018) *
MinOccurrences(14.001 to 14.018)
Length{14.020 to 14.025BTE
MinSize(14.020 to 14.025) *
MinOccurrences(14.020 to 14.025)
Length{14.030)GTEMinSize(14.030) *
MinOccurrences(14.030)
Length{14.999)GTEMinSize(14.999) *
MinOccurrences(14.999)
Lengti{17.001 to 17.026TE
MinSize(17.001 to 17.026) *
MinOccurrences(17.001 to 17.026)
Lengti{17.030)GTEMinSize(17.030) *



Length_Maximum_ 9.1
Tagged _Field (Table 8),
151
(Tablel7),
18.1
(Table 31),
19.1
(Table 33),
22.1
(Table 37)

CharTypeNumbers Table 8
Table 17,
Table 31,
Table 33,

This reqirement is inferred from the
Tables describing the Maximum Field
size per occurrence and Maximum Occ
count values for each recd type. The
length of the data shall be less than or
equal to the field's max size per
occurrence times the max Occur count.

This reqirement is inferred from the
Tables describing the Char type for eac
record type.Thefollowingfields shall
containonly numbers (ASCII 0x30

LengthMin::17.999

LengthMax::1.001
to 1.015

LengthMax::10.001
to 10.013

LengthMax::10.016
10.017

LengthMax::10.020
to 10.030

LengthMax::10.040
TO 10.043

LengthMax::10.999

LengthMax:13.001
TO 13.017

LengthMax::13.020
LengthMax::13.024
LengthMax::13.999

LengthMax::14.001
TO 14.018

LengthMax::14.020
TO 14.025

LengthMax::14.030
LengthMax::14.999

LengthMax::17.001
TO 17.026

LengthMax::17.030
LengthMax::17.999

CharType_Numbers
::1.001 1.002
CharType_Numbers
::1.005 1.006

30

MinOccurrences(17.030)
Length(17.999)GTEMinSize(17.999) *
MinOccurrences(17.999)
Lengt{1.001 to 1.015).TE
MaxSize(1.001 to 1.015) *
MaxOccurrences(1.001 to 1.015)
Length{10.001 to 10.013) . TE
MaxSize(10.001 to 10.013) *
MaxOccurrences(10.001 to 1.013)
Length{10.016,10.017LTE
MaxSize(10.016, 10.017) *
MaxOccurrences(10.016, 10.017)
Lengti{10.020 to 10.030).TE
MaxSize(10.020 to 10.030) *
MaxOccurrences(10.020, 10.030)
Length{10.040 to 10.043).TE
MaxSize(10.040, to 10.043) *
MaxOccurrences(10.040 to 10.043)
Length{10.999)LTEMaxSize(10.999) *
MaxOccurrences(10.999)
Length{13.001 to 13.017).TE
MaxSize(13.001 to 13.017) *
MaxOccurrences(13.001 to 13.017)
Length{13.020)L TEMaxSize(13.020) *
MaxOccurrences(13.020)
Length{13.024)LTEMaxSize(13.024) *
MaxOccurrences(13.024)
Length{13.999)L TEMaxSize(13.999) *
MaxOccurrences(13.9999)
Length{14.001 to 14.018)TE
MaxSize(14.001 to 14.018) *
MaxOccurrences(14.001 to 14.018)
Length{14.020 to 14.025) TE
MaxSize(14.020 to 14.025) *
MaxOccurrences(14.020 to 14.025)
Length{14.030)LTEMaxSize(14.030) *
MaxOccurrences(14.030)
Lengti{14.999)L TBMaxSize(14.999) *
MaxOccurrences(14.999)
Length{17.001 to 17.026). TE
MaxSize(17.001 t7.026) *
MaxOccurrences(17.001 to 17.026)
Length{17.030)LTBMaxSize(17.030) *
MaxOccurrences(17.030)
Length{(17.999)L TEMaxSize(17.999) *
MaxOccurrences(17.999)
Bytes(1.001,1.002Y10 [0 to 9

Bytes(1.005,1.008y10 0 to 9



1.00%First

1.002Second

Table 37

9.1

9.1

through 0x39)
1.001,1.002,1.005,1.006

10.001,10.002,10.005 to
10.009,10.013,10.016,10.017

13.001 to 13.00313.005 to 13.010,
13.012,13.013,13.016,13.017

14.001 to 14.003, 14.005 to 14.010,
14.012, 14.016,14.017

17.001 to 17.003, 17.005 to 17.010,
17.012, 17.020, 17.022, 17.023, 17.02¢
17.026

Within a Typel logical recordentries
shall be provided imumbered fields. It
is required that the first two fields of the
record are orderedl.001must be the
first field.

Within a Typel logical recordentries
shall be provided imumbered fields. It
is required that the first two fields dhe
record are ordered 1.002 must be the
second field.

CharType_Numbers
::10.003, 10.002
CharType_Numbers
::10.005to 10.009
CharType_Numbers
::10.013
CharType_Numbers
:110.01610.017
CharType_Numbers
::110.017
CharType_Numbers
::13.001to 13.003
CharType_Numbers
::13.005to 13.010
CharType_Numbers
::13.012 13.013
CharType_Numbers
::13.016 13.017
CharType_Numbers
::14.001to 14.003
CharType_Numbers
::14.005t0 14.010
CharType_Numbers
1:114.012
CharType_Numbers
::14.016 14.017
CharType_Numbers
::17.001to 17.003
CharType_Numbers
::17.005to 17.010
CharType_Numbers
::17.012
CharType_Numbers
::17.020
CharType_Numbers
::17.022 17.023
CharType_Numbers
::17.025 17.026
CharType_Numbers
::117.030
1.00%First

1.002Second
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Bytes(10.001,10.00M0 0 to 9
Bytes(10.005 to 10.0090 [0 to 9
Bytes(10.013MO D to 9
Bytes(10.016,10.01MO P to 9
Bytes(10.017MO D to 9
Bytes(13.001 td.3.003MO D to 9
Bytes(13.005 to 13.010JO [0 to 9
Bytes(13.012, 13.013JO 0 to 9
Bytes(13.016,13.01MO [0 to 9]
Bytes(4.001to 14.003)MO [0 to 9
Bytes(14.005to 14.010)MO [0 to g
Bytes(14.012MO [0 to 9
Bytes(14.016,14.01MO P to 9
Bytes(17.001 to 170030 [0 to
Bytes(17.005 to 17.0104O [0 to 9
Bytes(17.012MO [0 to 9
Bytes(17.020MO D to 9
Bytes(17.022, 17.023JO [0 to 9
Bytes(17.02517.026)MO [0 to 9
Bytes(17.030MO [0 to 9

IF Type(Record) EQ 1 THEN

FieldNumbel(First(Field in Record)) E(
1

IF Type(Record) EQ 1 THEN
FieldNumber(Second(Field in Record)
EQ 2



1.xxxMandatory

1.xx%
MaxOccurances

Version=0400

CharTypeNumbers
_Subfields

Subfields_Nx2

1.003

9.1
Table 8
9.1
Table 8

9.1.2

9.1.3,
15.1.22
15.1.23,
15.1.31
18.1.21,
19.1.13

19.1.21 to
19.1.25,
22.2.16
22.2.24

9.1.3,
18.1.14,
19.1.18,
19.1.22

9.1.3

¢FrotS y tArada GKS
0SAYy3 YIyRIFIG2NE dc
¢KS ahOOdzNJ O2dzy i

8 lists the maximum number of times a
field can occur in a Tygkrecord.

The entry for this 2007 version of the
approved standard shall be '0400'.
Thefollowingfields shall only contain
numbers (ASCII 0x30 through 0x39),
ASCII US (0x1F) and ASCII RS (0x1E)

1.003

10.024, 10.025, 10.041
13.024

14.013, 14.021 to 14.025

17.016, 17.024

Thefollowing fieldsshall contain one or
more RS_8bfields which each contain
two US_Subfields:

13.014, 14.018, 14.022
Field 1.003 shall contain two or more

RS_Subfields, which each contain two
US_Subfields

Field 1.003, File Content (CNHall list

1.xxxMandatory

1.xxx%
MaxOccurances

Value_0400::1.002

CharType_Numbers
_US_RS::1.003
CharType_Numbers
_US_RS::10.024
10.025
CharType_Numbers
_US_RS::10.041
CharType_Numbers
_US RS::13.024
CharType_Numbers
_US_RS::14.013
CharType_Numbers

_US RS::14.02a
14.025
CharType_Numbers
_US_RS::17.016
CharType_Numbers
_US RS::17.024
Nx2::1.003

Nx2::13.014

Nx2::14.018

Nx2::14.022

1.003

32

Present(Mandatory Fields)

Count(1.xxx) LTE
MaxOccurrences(1.xxx)

{1.002}EQ 0400

Bytes(1.003MO [0 to 9 ASCII US,
ASCII RS]

Bytes(10.024,10.02H)0 [0 to 9, ASCII
US, ASCII RS]

Bytes(10.041MO [0 to 9, ASCII US,
ASCII RS]

Bytes(13.024MO [0 to 9, ASCII US,
ASCII RS]

Bytes(14.013MO [0 to 9, ASCII US,
ASCII RS]

Bytes(14.021 to 14.02%§0 [0 to 9,
ASCII US, ASCII RS]

Bytes(17.016MO [0 to 9, ASCII US,
ASCII RS]

Bytes(17.024MO [0 to 9 ASCII US,
ASCII RS]

Count(RS_Subfields in 1.003 ) GTE 2
AND

ForEach(B_Subfield in 1.003 )

{

Count(US_Subfields) EQ 2

}

Count(RS_Subfields in 13.014 ) GTE
AND

ForEach(RS_Subfield in 13.014)

{

Count(US_Subfields) EQ 2

}

Count(RS_Subfields in 14.018 ) GTE
AND

ForEach(RS_Subfield in 14.018 )

{

Count(US_Subfields) EQ 2

}

Count(RS_Subfields in 14.022 ) GTE
AND

ForEach(RS_Subfield in 14.022)

{

Count(US_Subfields) EQ 2

}

Field 1.003, File Content (CNhall list



CNT_ListsRecs

1.003Num-
Following
Recs=Num
FollowingSubfields

1.003

CNT_IDCsMatchRe

S

Unspecified Data

9.1.3

9.1.3

9.1.1,
Varioussub-
sectionsof
9.1,
11.2
15.1,
18.1
19.1,
22.2

and identify each of the logical records
in the file by record type. klso specifies
the order in which the remaining logical
records shall appear in the file.

Each of the subfieldsfter the first
subfieldof Field 1.003 relate to a single
Type2 through Type9d9 logicarecord
contained in the file. Two information
items shall comprise each subfield. The
first information item shall be the recorc
identifier character(s) chosen from Tabl
4 that identifies therecord type. This
identifier must match the record type of
the corresponding record in the field.

The second information item diie first
subfieldof Field 1.003 (CNEpall be the
sum of the Type through Typed9
logical records contained in this file.
This number is also the number of
remaining subfields in the CNT field.

Each of the subfieldafter the first
subfieldof Field 1.003 relate to a single
Type2 through Type99 logicatecord
contained in the file. Two information
items shall comprise each subfield. The
second item shalbe the IDC associated
with the logical record pertaining to thai
subfield.

This requirement is nagxplicitly stated,
but instead is a generalization for all
fields where the content cannot be
checked against any known value. For
all such fields that allow unspecified
data, the content of the field is always
accepted. These fields include:

1.001, 1.04, 1.007 to 1.013

4.001, 4.002, 4.006, 4.007, 4.009
10.001, 10.002, 10.004, 10.006, 10.007
10.009, 10.010, 10.016, 10.017, 10.02¢
10.026, 10.041

13.001, 13.002, 13.004, 13.006 to

13.010, 13.016, 13.017
13.020

[N

CNT_ListsRecs

1.003Num-
Following
Recs=Num
Followingubfields

1.003CNT_IDGs
MatchRecs

Opaque::1.001
Opaque::1.004
Opaque::1.0070
1.013
Opaque::4.001
4.002
Opaque::4.006
4.007
Opaque::4.009
Opague::10.001
10.002
Opaque::10.004
Opague::10.006
10.007
Opague::10.009
10.010
Opaque::10.016
10.017
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and identify each of the logical record:
in the file by record type. klso
specifies the order in which the
remaining bgical records shall appear
in the file.

Each of the subfieldsfter the first
subfieldof Field 1.003 relate to a singl
Type2 through Typed9 logicarecord
contained in the file. Two information
items shall comprise each subfield. Tk
first information item shall be the
record identifier character(s) chosen
from Table 4 that identifies theecord
type. This identifier must match the
record type of the corresponding
record in the field.

The second information item ofie

first subfieldof Field 1.003 (CNEhall
be the sum of the Typ2 through
Type99 logical records contained in
this file. This number is also the
number of remaining subfields in the
CNT #ld.

Each of the subfieldafter the first
subfieldof Field 1.003 relate to a singl
Type2 through Typed9 logicarecord
contained in the file. Two infonation
items shall comprise each subfield. Tk
second item shall be the IDC associat
with the logical record pertaining to
that subfield.

True

True

True

True
True

True
True

True
True

True

True



1 M Opaque::10.025  True

14.001, 14.002, 14.004, 14.006, 14.007% 10.026
14.009, 14.010, 14.016, 14.017, 14.02C 1 M Opaque::10.041  True
1 M Opaque::13.001  True
17.001, 17.002, 17.004, 17.006, 17.007 13.002
17.009, 17.010, 17.014, 17.015, 17.01¢ 1 M Opaque::13.004  True
17.019, 17.021 to 17.024, 17.026 1 M Opaque::13.0060  True
13.010
1 M Opaque::13.016  True
13.017
1 M Opaque::13.020 True
1 M Opaque::14.001  True
14.002
1 M Opaque::14.004  True
1 M Opaque:14.006, True
14.007
1 M Opaque::14.009  True
14.010
1 M Opaque::14.016  True
14.017
1 M Opaque::14.020 True
1 M Opaque::17.001  True
17.002
1 M Opaque::17.004  True
1 M Opaque::17.006  True
17.007
1 M Opaque::17.009  True
17.010
1 M Opaque::17.014  True
17.015
1 M Opaque::17.018  True
17.019
1 M Opaque::17.0210  True
17.024
1 M Opaque::17.026  True
9.1 The field shall only contain alphanumer 1 M AlphaNumeric::1.00 Bytes(1.004)MO [0x20 to Ox7E
(Table 8), characters (ASCII 0x20 throu@k7E). 4
151 1 M AlphaNumeric::1.00 Bytes(.007to 1.010) MO [0x20 to
(Tablel7), 7t0 1.010 Ox7H
18.1 1 M AlphaNumeric::1.01 Bytes(.014 MO [0x20 to Ox7E
(Table 31), 4
19.1 1 M AlphaNumeric::10.0 Bytes(0.003 10.004)MO [0x20 to
(Table 33), 03, 10.004 0x78
(Ta2t>2|é137) 1 M AlphaNumeric::10.0 Bytes(0.010to 10.012)MO [0x20 to
10to 10.012 0x78
1 M AlphaNumeric::10.0 Bytes@0.020 MO [0x20 to Ox7E
20
1 M AlphaNumeric::10.0 Bytes@0.027 MO [0x20 to OX7E
27

34



YYYYMMDD_ Valid

YYYYMMDD_NotFt
ture
Values_1To9
1.012:NSR-
ZerolfNoBinaryRec:

AlphaNumeric_Subi
ields

9.1.5,

15.1.5,
18.1.5,
19.1.5,
22.25

9.1.5

9.1.6
9.1.11

9.1
(Table 8),
9.1.13
9.1.15,
15.1.20,
15.1.21,
15.1.26,
15.1.30,

The date shall appear as eight digits in
the format YYYYMMDD.

The transaction date shall not be future

The value shall be in the range 1 to 9.
For transactions that do not contain
Type3 through Type7 fingerprint image
records, fieldl.011 (NSR3hall be set to
anndnnégd

The field shall only contain alphanumer
characters (ASCII 0x20 through Ox7E),
ASCII US (0x)L&nd ASCII RS (Ox1E).

AlphaNumeric::10.0
30
AlphaNumeric::13.0
04
AlphaNumeric::13.0
11
AlphaNumeric::13.0
20
AlphaNumeric::14.0
04
AlphaNumeric::14.0
11
AlphaNumeric::14.0
20
AlphaNumeric::14.0
30
AlphaNumeric::17.0
04
AlphaNumeric::17.0
11
AlphaNumeric::17.0
13to 17.015
AlphaNumeric::17.0
17,17.018
YYYYMMDD_Valid:
1.005
YYYYMMDD_Valid:
10.005
YYYYMMDD_Valid:
13.005
YYYYMMDD_Valid:
14.005
YYYYMMDD_Valid:
17.005
YYYYMMDD_NotF
ture::1.005
Values_1T09::1.00¢€
1.01ENSR-
ZerolfNoBinaryRec:

AlphaNumeric_US_
RS::1.013
AlphaNumeric_US _
RS::1.015
AlphaNumeric_US _
RS::10.02210.023
AlphaNumeric_US_
RS::10.02810.029
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Bytes(0.03Q MO [0x20 to OX7E
Bytes(3.0049 MO [0x20 to Ox7E
Bytes(3.01]) MO [0x20 to OX7E
Bytes(3.020 MO [0x20 toOx78
Bytes(4.009 MO [0x20 to OX7E
Bytes(4.01) MO [0x20 to Ox7E
Bytes@4.020 MO [0x20 to Ox7E
Bytes(4.03Q MO [0x20 to Ox7E
Bytes7.009 MO [0x20 to Ox7E
Bytes(7.01) MO [0x20 to Ox7E
Bytes(.7.013to 17.015) MO [0x20 to
0x78

Bytes(7.017 17.018)MO [0x20 to
0x78

{1.008 MO Valid(YYYYMMDD)
{10.005 MO Valid(YYYYMMDD)
{13.0058 MO Valid(YYYYMMDD)
{14.005 MO Valid(YYYYMMDD)
{17.005 MO Valid(YYYYMMDD)

{1.005}LTE Date.Today

{1.008 MO [1t0 9]

If NOT Present(Type 3 to Type 7) The
SmdanmmY 9v anndnn

Bytes(1.013MO [0x20 to Ox7EASCII

US, ASCII RS]

Bytes(1.015MO [0x20 to OX7EASCII

US, ASCII RS]
Bytes(10.022,10.02310 [0x20 to
0X7E ASCII US, ASCII RS]
Bytes(10.028,10.020 [0x20 to
OX7E ASCII US, ASCII RS]



Numbers2Dot2

1.012NTR -

ZerolfNoBinaryRec:

GMT

GMT_NotFuture
1.014

GMT_NotFuture
SubFields

NotSupported

1.015DCsS
(Not Needed)

15.1.32,
15.1.33,
18.1.14,
18.1.15,
19.1.14,
19.1.15,
19.1.18,
22.2.19

9.1.11,
9.1.12

9.1.12

9.1.14

9.1.14

9.1.14

9.1.13,
9.1.15,
15.1.27,
15.1.32,
19.1.25

9.1.15

9.1.15
9.2

The field shall consist of two numbers
followed by a period followed by two
numbers.

For transactions that do not contain
Type3 through Type7 fingerprint image
records, fieldl.012 (NTR3hall be set to
anndnnéd

The GMT is represented as
YYYYMMDDHHMMSSZ, ech&racter
string that is the concatenation of the
date with the GMT and concludes with
Z.

The GMT shall not exceed the current
date.

The complete GMT date shall not exce:
the current date.

The field shall contain subfields.

The field is not supported.

Immediately following the last
information field in the Typd. logical
record, anASCI| FSeparatorcharacter
shall be used to separate it from the
next logical record. ThSCII FS
character shalNB LJ I OS G KS
character that is normally used betweel
information fields.

1 M AlphaNumeric_US _
RS::10.040
1 M AlphaNumeric_US_
RS::10.04210.043
1 M AlphaNumeric_US _
RS::13.01413.015
1 M AlphaNumeric_US_
RS::14.0144.015
1 M AlphaNumeric_US _
RS::14.018
1 M AlphaNumeric_US _
RS::17.019
1 M Numbers2Dot2::1.0
11, 1.012
2 M 1.012NTR-
ZerolfNoBinaryRec:
1 (0] GMT _Valid::1.014
1 (0] GMT_NotFuture::1.
014
2 M 1.014
GMT_NotFuture
1 O SubFields
Expected::1.013
1 (0] SubFields
Expected::1.015
1 (0] SubFields
Expected::10.029
1 O SubFields
Expected::10.042
1 (0] SubFields
Expected::14.025
1 (0] NotSupported::1.01
5
2 M See Above
1-FsAtEnd

Bytes(10.040MO [0x20 to OX7EASCII
US, ASCRS]

Bytes(10.042,10.043)10 [0x20 to
Ox7E ASCII US, ASCII RS]
Bytes(13.014,13013)10 [0x20 to
0x7E ASCII US, ASCII RS]
Bytes(14.014,14.01%)0 [0x20 to
Ox7E ASCII US, ASCII RS]
Bytes(14.018MO [0x20 to OX7EASCII
US, ASCII RS]

Bytes(17.019MO [0x20 to Ox7EASCII
US, ASCII RS]
{1.011, 1.012MO '## ##'

If NOT Present(Type 3 to Type 7) The
IMPAMHY 9v adnndnn

{1.014}ValidYYYYMMDDHHMMSSZ

{1.014}LTEDateToday

{1.014} LTE {Current DateTime}
Present( Subfield in 1.013)
Present(Subfield in 1.015 )
Present(Subfield in 10.029 )
Present(Subfield in 10.042)
Present(Subfield in 14.025)
True

Not supported in this version
Last(Byte in Record) EQ ASCII FS

Type 4 Requirements and Assertions
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