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CHAPTER 1
INTRODUCTION

This report describes computer software for the University
of Houston Mug File System (UHMFS). The intended use of this
system in law enforcement is described in the summary report
UHMUG-1. The present report, which is intended for readers with a
background in the technical aspects of computer software, provides
detailed information on the internal structure of the UHMFS software.
It is divided into three parts, the first covering the design of the
software, the second being a User's manual, and the third containing
detailed documentation.

The major objective in development of this software was to
combine a new pattern recognition technique with a state-of-the-art
law enforcement information retrieval system. The system would
provide enhanced capability in criminal investigations by allowing
investigators to include facial measurements obtained from photographs
or witness sketches as parameters for searching known-offender files
by computer.

An algorithm for pattern recognition in such a system was
developed by James R. Townes at the University of Houston. That
algorithm has been implemented in software described in report
UHMUG-13, which includes program listings. The preseht report on
the information retrieval software describes the file structure
and program linkage to the pattern recognition subroutines, but it
avoids direct reference to the specific algorithm used since it is

1ikely that improved algorithms will be available shortly.



The CRIME system of the Qakland Police Department (California)
was selected as the existing system most consistent with the objectives
for UHMFS. Experience with that system revealed appreciable success,

as indicated by the Qakland Police Department CRIME File System Project

Report [1 ], but that report also pointed out certain problems. The
University of Houston research group decided to modify the CRIME
system software to correct some of its defficiencies and to adapt it
for the pattern recognition algorithm. The resulting UHMFS software
resembles the CRIME software closely.

One major problem with the CRIME software concerns the multi-
terminal operation. Ideally, investigators on different terminals
would be unaware of the actions of one another, but in the CRIME
system, an active user at any one terminal locks out users at all
other terminals. The available computer capability is hardly used,
however, since most of the time the computer is waiting on
human responses. The UHMFS software includes programs which allow
concurrent multiterminal operation except when the computer is actively

searching the data base. System response is such that most of the time

(€7]

an investigator feels that he has complete control of the system.

Another major problem of the CRIME system is the inefficiency
of data-base revision (updating). A completely new updating program
has been devised for UHMFS. The new program requires much less time
for updatihg, an important operational factor since the data base
cannot be queried during updating. ’

The data Hase of both systems (UHMFS and CRIME) is divided in?o
two parts, the Subject File (SF) and the Vehicle File (VF), with

related files (reference files and key files) which aid in fast

retrieval using frequently-used parameters. Inclusion of the
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facial measurements in the Subject File required modification of the
CRIME system file structure; some data-compression techniques were
used so that the size of records in the Subject File of UHMFS 1is the
same as that in the CRIME system even though the records can contain
up to twenty numbers re]atiné to image measurements. Thus, UHMFS
will operate on the hardware configuration of the CRIME system.

The software of UHMFS comprises special application programs
operating under the Hewlett-Packard Disc Opevrating System (D0S-III)
on the Hewlett-Packard 2100A computer; These programs are under
concrol of the system operator at the system console. There are

four main programs. Thay are:

INTIL for initializing the data base,

UPDAT for updating the data base files,

EDIT for 1ising and purging records in the files,

QUERY for searching the data base and retrieving

records.

The program INITL, UPDAT, and EDIT can be used only from the system
coﬁso]e. Program QUERY is activated and deactivated from the system
console, but it accepts search commands from and sends results to

auxiliary (remote) terminals.
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CHAPTER 2
FACIAL MEASUREMENTS

2.7 Introduction

It seems obvious (some existing systems to the contrary)
that any law enforcement data retrieval system should allow an
investigator considerable freedom in specifying criminal character-
istics (search parameters) for searching the data base. Thus, for
example, estimates of a criminal's height by witnesses are often in
error, so an investigator might choose to specify a range rather than
a single height. The same considerations apply to the use of specific
ideﬁtification techniques such as fingerprinting and mug-shot pattern
recogn¥¢ion, the subject of this report. The extent to which this
is possible in UHMFS can be seen by examining the user's guide in
Part II o%\this report. Here we present a brief description of the
user's view of the system as it relates to the mug file problem so

that the reader will have a better understanding of the software.

2.2 The Data Base

Each of the two parts of the data base of UHMFS contains a
master file: file SUBJF for the Subject File, and MVEHF for the
Vehicle File. Each record of a master file contains all of the known
(to the computer system) information on a single known-offender
(SUBJF) of vehicle (MVEHF). Thus, each record of SUBJF contains
typical physical descriptors (sex, height, weight, hair color, etc.),
fingerprint codes, addresses (locations) of mug shots in a mug file,
and measurements of facial characteristics taken from the mug shots.

The latter is a unique feature of UHMFS; it permits sorting of suspects

on the basis of facial characteristics. " The records of the Vehicle
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File contain information on vehicles which have been encountered
in normal police activity. This file has only incidental importance
to the present chapter.

In UHMFS, the Subject and Vehicle Files are used independently
of each other, but this use involves common principles of data-base
management and information retrieval. Briefly, there must be some
method of adding new information to these files, some method of
purging out-of-date 1nformation‘from them, and some method of finding
all those records which relate in some way to the clues for a
particular crime. The adding and purging of information are
referred to collectively as "data-base management," and the
recovery of files containing information based on certain key data
is referred to as "information retrieval." Data base management in
UHMFS is the topic of Chapter 3. In“ormation retrieval operations,
which are done by program QUERY, follow the pattern shown in the

following section.

2.3 Querying the Subject File

Assume that the user has been through the log-on procedure and
that he has selected the Subject File (SF) by the SF command. For
the sake of example, we shall assume that the criminal being sought
is a white male, 23-27 years old, 69-72 inches tatl, with red hair
and a cauliflower ear; and that the crime is auto theft. The
investigator would type the following (note that the character in
the first column is the prompt character issued by the computer
and that user responses are underlined)

+SEARCH (tells the system that search parameters follow)

+AT1 (first search parameter; subject is male)
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+B1 (second search parameter; subject is white)
+C1 (third search parameter; age between
#23,27 23 and 27)
+F1 (fourth search parameter: height between
#69,72 69 and 72 inches)
+H4 (fifth search parameter: red hair)
M1 (sixth search parameter: cauliflower ear)
+E9 (seventh search parameter: crime is auto theft)
+DONE (indicates the end of the search-parameter 1ist)

At this point, the system searches through the data base and locates
all records matching all of the search parameters, Then it presents
to the user

THERE ARE nnnn 'HITS'

DO YOU WANT TO USE THE LOOK-ALIKE ALGORITHM? (YES OR NO)

4

to which the user must respond. If he responds with NO, he can
specify more search parameters, or have the hit Tist printed or dis-
played. If he answers YES, the computer checks to see if facial
measurements have already been supplied (i.e., via code Z1 when the
search parameters are being typed). If so, it skips the next step;
otherwise i1t requests them by typing '
ENTER FACIAL DATA TYPE (PHOTO, SKETCH, OR COMPOISTE)

+

to which the user gives an appropriate answer. The computer responds
ENTER FACIAL MEASUREMENTS, ONE AT A TIME AS ASKED FOR

#1:

thereby requesting facial data. After the user has entered all of

the measurements as required, the computer sorts the hit list
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into order so that the "best look-alike" is first, then it types

THE "HITS' ARE NOW ORDERED ACCORDING TO THEIR FACIAL DISTANCE

+

at which point the user can request the system to print or display
the 1ist, if he wishes (the option of specifying other search

parameters is available, but it is faster to do &all of the searching

before ordering the hit list).

2.4 Fitle structure; UHMFS vs. CRIME

From the user's viewpoint, UHMFS is very similar to the CRIME
system from which it was developed. Internally, however, there are
some important differences relating to the structure of the data-
base files. As the file structure is described in detail in Part 2
of this report, we shall be content at this point to give an
overview of it.

The Vehicle file in UHMFS is identical to the Vehicle File
in the Crime system, since this file has nothing to do with facial
pattern recognition, we shall th consider it here.

The record format of the master file (SUBJF) of the subject
file has been changed substantially. The name and nickname fields
have been compressed by taking advantage of the fact that there
are only 31 characters (the letters A-Z, period, comma, hyphen,
space, and apostrophe) which appear in these fields. Rearrangement
of other fields has provided further compression of the records.

As a result, it has been possible to compress the data so that

the records of UHMFS contain all of the information of those of the
CRIME system plus twenty eight-bit numbers (i.e., numbers between

0 and 257, inclusive), yet the record lengths of the two systems

are the same. The two record formats are shown in Figure 2.1,
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2.5 Modifications

Since the Subject File structure was modified as shown in Figure
2.1, adaptation of the existing CRIME system software to UHMFS
required modification of all three of the main programs INITL. UPDAT,
and QUERY.

The main changes made to program INITL, which initializes
the files of the data base, were related to redefining the record
structure of the Subject File. Specifically, files FIEDD and SUBDE,
which provide file structure definitions to the software, were
changed to account for the new record organization in SUBJF. Program
INITL also creates the Master Interface File (MIF), whose length
has been extended to 106 words to provide room for facial measurements.

The structure and operation of program UPDAT has been compietely

changed from that of the CRIME system. The new program is discussed

The major modification of program QUERY centered on development
of an additional overlay segment to handle the look-alike a]gorithm:
That segment, QSEG4, orders the subjects in the hit-1ist according
to the distance between them and the target as determined from user-
supplied measurements of a photo, sketch, or composite image. Other
modifications to the program appear in the following Tist which
summarizes the look-alike-algorithm-related modifications to QUERY:

* addition of overlay segment QSEG4 to implement the Took-alike

algorithm;

* addition of wvarious query commands for control of the look-

alike algorithm;

* change of the COMMON area to accommodate additional

parameters;

l in Chapter 3 of this report.
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* insertion of calls to subroutine EXPND at appropriate places
for expanding the compressed name and nickname fields
back into ASCII form;

* modification of bit masks and positions of the various data

fields in the records of SUBJF wherever needed.

The modifications listed above do not include the modifications
necessary to implement concurrent multiterminal operation, which 1is

the subject of Chapter 4 of this report.
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CHAPTER 3
DATA BASE MATINTENANCE

3.1 Introduction

In this report the term data-base maintenance refers to the

process of revising the files of the data base to keep the
information in them current. Three basic operations are involved
in this process: deletion of out-of-date records, insertion of

new records, and correction of certain fields in old records. This
chapter is concerned with the computer programs which handle this
process. One of these programs (EDIT) has in addition, the ability
to Tist contents of files.

In the CRIME system, all data-base maintenance operations were
done by program UPDAT. That program suffered from poor choice of
strategy, so that the updating process was very time consuming. This
caused operational difficulties in the system's use. The problem
was aggravated by the feeling of the system designers and users that,.
because of the complexity of the updating process, it was necessary
to verify the updated file structure by using program VERUP, also
a very time consuming program.

In UHMFS, these problems have been relieved to a considerable
extent by using a completely new data-base maintenance system. This
system comprises four parts: the data input program (or subprogram),
the master-file updating program (MERGE), the key- and reference-file
rebailding program (RBLD), and the editing and 1isting program (EDIT).
Data jnput can be done via the stand-alone program UPDAT, or via
program QUERY in the time sharing mode. In either case, the process

is under the control of the system operator at the system console.



Vil GED EEG EER N BN SUD EN MDD CHE MBS BN MM M NN

12
Program EDIT is a stand-alone program for deleting individual
records, listing file contents, and making limited changes in the

contents of individual records.

3.2 The file structure

Each master file (SUBJF or MVEHF) has an associated set of
reference and key files. These files, which are used for rapid
retrieval of records based on certain frequentiy-encountered search
parameters, are related «s shown in Figure 3.&.

We shall use the term key to refer to a number obtained by
combining particular search parameters in a certain way. For example,
a key corresponding to the reference file SRA is determined by the

formula

K = 6-S + R,

SRA
where S is the sex (0 for female, 1 for male), and R is the race
(0 for white, ..., 4 for undetermined). Each reference file has
an associated set of search parameters which are used to form keys for
this reference file (it may also have an associated search parameter
which is not used in forming keys). Thus, corresponding to each record
in the master file there is a specific key associated with a given
reference file.

The reference files form an index system for locating information
in the master file (i.e., we have an "inverted list" structure).
Each reference file record contains a pointer to the corresponding
master-file record. The records in a reference file are sorted into
ascending order of keys for this file, but the keys are not stored in
the reference file. Instead, they are determined by pointers in
the corresponding key file. MWith two exceptions, each record‘

in a key file comprises only one word, a pointer to a record in
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the reference file. Record number n of the key file points to the
first record whose key value is greater than or equal to n. Thus,
master-file records whose key is n can be found by using the pointers
of those records of the reference file corresponding to record n
of the key file. The situation is illustrated by the shaded records
in Figure 3.1.

The two exceptional records in a key file are the first record
and possibly the last few records. Since the key-file pointer for
record 1 will always be 1, this record is used to store the length
of the reference (and master) file. Zero in any key-file record
1nd1cateé that there are no master- or reference-file records-

corresponding to this or any subsequent key-file records.

3.3 Strategy for File Updating

File updating comprises three parts: data input, master-file
updating, and key- and reference-file rebuilding. This organization
differs from that of the CRIME system, in which the three operations
are done concurrently, and the key- and reference-files are modified
rather than being rebuilt. An overall flow chart for the process
is shown in Figure 3.2.

In the data-input phase, the system reads data cards, checks
them for detectable errors, and writes them to the Master Update
File (MUF). Checking is, at this point, made on a single card basis;
no check is made to determine if cards or fields of information are
duplicated (as might occur, for example, if there are multiple
corrections to a particular record of a master file). Any input
records found to be in error are reported on the system console and

omitted from the Master Update File. When the Tast input card has
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heen read, the system operator is notified and the input phase is ter-
minated. The next phases are not started automatically since those
phases require that QUERY operation be shut down until completion of
updating, a relatively lengthy process, and there may be some impor-
tant QUERY jobs to be done first. the that no changes to the sys-
tem data base have been made at this point.

Master-file updating comprises two parts. In the first part,
entries 1in the Master Update File (MUF) are sorted into the order
of the corresponding records in the master files. The records are
checked fbr conflicting duplicate records, and any found are reported
and eliminated. Master-file sizes are checked for possible overflow;
if overflow is detected, it is repokted and updating operation is
terminated (the data base has not been changed at this point; records
must be deleted from the data base to continue updating). Finally,
in the second part of this phase, the sorted input records are merged
intc the master files, requested deletions being made in the process. .
Note that this last operation is done using two passes through the
master file, one bottom-to-top pass for deletions and one top-to-
bottom pass for insertions. This completes phase two; since only
the master files have been revised, QUERY operations cannot be done
at this time. In view of this fact, it seems pointless to interrupt
the updating process at this point. Therefore, program MERGE, which
performs the phase two operations, initiates operation of phase
three automatically.

Phase three constructs the key- and reference-file pairs one
at a time using multiple passes through the master files. For each
key- and reference-file pair, the program (RBLD) constructs an

intermediate file which is Jjust the reference file with the key
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for each record appended to that record. This intermediate file

is sorted into ascending order on the keys, which is, of course, the
order of the records in the reference file. The final step for this
phase is the copying of records from the intermediate file into

the reference file (keys are removed, of course) and construction of
the key file; this is done in one pass through the intermediate file.

Since the key and reference files are reconstructed each time the

data base is revised, hardware errors occurring during the construction

of these files do not propogate into future revisions. Thus, with

UHMFS it 1is unnecessary to perform key- and reference-file verification
such as 1is done by program VERUP in the CRIME system. This saves a
Targe amount of time. UHMFS updating involves less manipulation of
the records in the master files; we feel that this makes it more-
reliable than that of the CRIME system.

Updating involves a large number of sorts of long files, so
speed of the procedure depends on the efficiency of the sorting

algorithm used. In UHMFS, all sorting in the updating process 1is

done by the method of polyphase merging, a technique which is well
suited to sorting large files on mass storage devices {(Knuth [ 2,
p.266]). Usually the sorting time is less than the time requi;ed for
the multiple passes through the master file, most of which occur in
the construction of the key and reference files. Some time @ouTgk‘
be éaved by reorganizing the Tast phase to construct several key-.
and reference-file pairs in a single pass through a master file.

In doing so, it would be important to consider the avai]abi]ity of

mass-storage space for the intermediate files,
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3.4 Other operations

Program EDIT can be used for deletion and limited correction
of records in the master files. Deletion of records is done by
replacing their name fields with --DELETED--, and by setting all
other fields to zero. The records are not actually removed
from the master file at this time, but they are removed when the
data base is revised by the updating program. Correction of records
1s limited to fields which do not affect any keys of the reference
files. These timitations make such editing fast since it is
unnecessary to rebuild the key and reference files after editing
a record. Corrections which involve other fields can be done
via the updating system, of course.

(l
‘l
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CHAPTER 4
CONCURRENT MULTITERMINAL OPERATION

4.1 Introduction

The idea of incorporating a concurrent multiterminal (time-
sharing) capability in UHMFS is based on the fact that, since
human thinking processes and responses are Slow relative to the
logical and arithmetic capabilities of the computer, it is possible
to switch the computing resources from one user to another in such a
way that each user can interact with a terminal online to the computer
as if he has sole access to the computer. The same considerations

can be applied to peripherial I/0 devices attached to the computer,

i

i

B

g

i

i

i

|

Il which have a speed disadvantage compared to the central processing
unit. Thus it is natural to have the I/0 devices share the CPU

. sequentially in time, and to consider the users to be part of these
devices.

l There are, of course many general purpose time sharing systems
in existence, but the scope of the present project precluded the use

]' of one of these. Since a major portion of the information retrieval

I software (the CRIME system software), was already available, it was
impractical to build a complete time-sharing file maintenance and

I retrieval system from the ground up. Thus, the only reasonable
approach was adaptation of the CRIME system software for time-shared

l operation of the QUERY portion. For several reasons it was desirable

l to avoid modification of the operating system software (HP DOS-III).

- The rasult is a special purpose time sharing system for the QUERY

portion of UHMFS. A1l coding relating to the time-sharing aspects

of the system is in the Fortran language. Note that file updaing
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is done by a separate program (UPDAT) which does not operate in
the time-sharing mode.

In time-shared operation, there may be several users of the
QUERY program at the same time. One method for such operation is to
provide separate copies of the program for each user. However,
considering the limited computer memory of 24K words and the sizable
QUERY program, an alternative method is needed. ‘Hence, the design
selected is to have one program which is shared, but is a separate
process for each user; the processes run concurrently. By concur-
rent, we mean that two or more processes are in a state-of-execution

at the same time. A process is in a state-of-execution if it has

been started but not completed or terminated. Such concurrent

execution of two or more processes, which is called multiprogramming,

is employed in this project.
A single copy of the program which can be used concurrently

by several processes is called a pure procedure or is said to be

reentrant. For a program to be reentrant it must not modify itself,
and it must not store data local to itself. Hence separate data and
temporary storage areas must be provided for each user of the program.
This was taken care of in the context-block as explained in the
next paragraph.

In order to switch the physical processor from one process to
another, some information must be saved when a process is removed
from control, and restored again when a process returns to control.

This information is often called the context-block. The following

is the type of information that must be saved and restored.

The process must know what instruction to execute next when

it assumes control of the physical processor.
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® The address space of the process must be saved. This also-

ensures separate data and temporary storage areas as required

for reentrant programs, mentioned in the previous paragraph.
° The state of I/0 devices affecting the procéss must be saved.
Other systems may require additional information, but this 1is
sufficient for QUERY.

Assignment of the physical processor ‘to processes is scheduled
by processor management, a general description of which is illustrated

in Figure 4.1. The process-scheduler and the traffic-controiler

are the two modules of the processor-manager that control and keep

track of state transitions of different processes. The process-
scheduler determines which of the processes receives the processor and
at what time. The traffic controller keeps track of the status of
each process. When a terminal user signs-on, his process is assigned
the READY state. Next, the process-controller in conjunction with the
traffic-controller assigns it to the physical processor and Tabels

its state as RUNNING. While it is running the traffic controller
continuously updates the status information on other concurrent
processes. When the process requests an I/0 operation, it is put

into the WAIT state until the I/0 request is complete, and then it

ijs assigned the READY state again. Each process has an identical
state diagram. It is worthwhile to note here, that all the processes

are identical since they all execute the same program. As will be

.discussed later, no time-slice allotment was employed, so there 1is

no direct path from the RUNNING state to the READY state.
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4.2 Design Implementation

The overall flow chart for the segments of the origjnaT QUERY

program is shown in Figure 4.2. In brief, the functions of each of

these segments are as follows.

[

QUERY: This 1is the main program to which control is given
by DOS directive from system console to initiate the QUERY
program. It is a dummy main program for loading purposes and

establishes a common block of 128 words for use throughout

QSEG1: This overlay segment initiates operator communication
through the system console, checks the validity of disc packs
to be used, and verifies the active terminals by L.U.N. (logical
unit number) and initializes certain common buffers and flags.
QSGT1A: This overlay segment polls all terminals for attention
to sign on, and once a terminal has signed on, it transfers
control to QSG1B for query commands.

QSG1B: This overlay segment is responsible for controlling

the operation of the query functions and does all user
communications, It accepts and performs the variocus query
commands entered at the terminal. Prior to doing any I/0 or
EXEC calls, it checks to see if other terminals are requesting
attention.

QSEG2 & QSEG3: These two overlay segments actually handTe

the search based on the characteristics specified. In the time-
sharing system these run to completion before releasing. control,
therefore these do not have appreciable effect on the object

of incorporating time-sharing in the system and they need not

be further elaborated.
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Since segments QSGIA and QSGIB handle the terminal sign on procedure
and user communications, these have been modified in order to
implement time-sharing. Minor modifications have been made in
QUERY and QSEGT.

Segment QSGTA polls the terminals for attention to sign on,
and transfers control to QSG1B when a terminal signs on. It is
very possible that after a process for one terminal has reachsad
QSG1B, some other terminal would want to sign on. In this case,
switching control from one terminal to another would require jumping
back to segment QSGI1A, and hence would require swapping of overlays
between main memory and disc storage. This would also require
files to be opened and reset, and certain buffers to be initialised
in each segment each time they were swapped. Hence to prevent this
unnecessary overhead, it was necessary to combine QSGTA and QSGI1B
into one overlay segment QSG1. Since segment QSGTA was comparative]y
small, the combined segment QSG1 did not overflow the memory.

Now let us discuss the information management required for
multiprogramming QUERY; i.e., the context block for each process.
In the original version of QUERY, all the variables which were modified
during the execution of QUERY, were assigned a common block of 128
words. However, there were some unused Tocations in this block.
These came in handy for assignment to certain varijables local to QSGI,
such as loop variables and flag variables. The idea was to maintain
a copy of this common block for each process and swap them whenever
control was switched from one process to another. Hence, it was
necessary to store all the variables that were manipulated during
QSG1, in this common block.

A second common block was inserted for storing certain status

variables of the terminals and the process scheduling queue, and
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for buffers in which information read from different terminals could

be stored. Also included in this common block was a 128 x 6 word

array for storing a copy of the first common block for each terminal.
Detailed descriptions of all these variables and arrays is given in
Part 3 of this report. Brief mention has been made here to indicate
the division of the information storage area into two blocks, one

which is swapped each time the processes are switched, and the other
which maintains the status of each process and can be modified or test-
ed during execution of any process.

The characteristics that are entered during execution of QSGI
are stored in the master interface file MIF when control is passed on
to the search routines; search is performed based on parameters 1in
this file. The hits encountered in the search are passed back to
QSG1 in a master hit file MHF. There are also six hit files HITT to
HIT6, one for each terminal, for saving the hits for future reference
once that terminal user given the END command to end his query job.

With the inclusion of multiprogramming, search parameters can be

'~
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conc¢urrentiy enterea from ma inats, 50 a separate interface file
was created for each terminal - MIFT to MIF6. Each of these is 96
words long. Since hits obtained during search routines also need to
be saved for each terminal, information in MHF on return to QSG1 from
search routines, is immediately transferred to the appropriate

hit file HIT#. In the original system, file HIT1 was 8192 words long
while HIT2 to HIT 6 were 256 words long, These sizes are maintained
in UHMES, but if the number of hits in MHF is greater than the size of
file HIT#, a warning to that effect is printed on the appropriate

terminal so that the investigator can vrerun the search with more

parameters, thereby reducing the number of hits. These sizes of
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hit files are considered suitable, but it would not be difficult to

increase the sizes of these files.

Multiterminal operation within the DOS-III operating system is

made possible by the fact that I/0 devices can operate concurrently

provided they are assigned separate buffer areas, Completion of an

I[/0 operation is detected by polling the device via an operating-

system executive call. Thus, conversation between the system and a

1.

terminal user is in the following sequence:

the process for a terminal issues an ocutput operation to
that terminal; this may be in the form of a question (often
just a prompt character), a comment, or some information
from the data base;

the system puts the process for this terminal into the WAIT
state and proceeds to the next process in the READY state;
the user responds with appropriate information terminated
by a carriage return;

the system, which continually polls the terminal for
completion, detects completion of the input operation for
this terminal and it puts the corresponding process into the
READY state;

when the s&stem puts the process for this terminal into the
RUNNING state, it processes the input, prepares a reply,

and goes to step 1 to send the reply to the user.

Note that each process follows this same sequence, and that all active

terminals are polled in steps 1 and. 5.

Thus, the system response time as seen by a particular user

depends almost solely on the time the various processes spend in step

5 (other steps require very little time). Since,

however, certain
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tasks in step 5 must be completed before the I/0 devices are polled,
there will be times (such as during an active search) when response
time will be appreciable. There are two routines which are
important to the time-sharing operation, the process scheduler READA
and the traffic controller POLL. Now Tet us consider the significance
of these.

QSG] is divided into 29 program steps i,e. there are 29 entry
points. These entry points are given statement numbers 5201, 5205,
............. , 5229. Whenever the program reaches a point where it
needs to read from the terminal, READA is called. The general
pattern of coding at this point is:

NSTMT + ##
CALL READA
GO TO 5200
52## .

Here NSTMT 1is the next statement number for the current process,

that is passed on to READA. On exit from READA, NSTHMT holds the

next statement number for the new process. Statement number 52-0 is:
5200 GO TO (5201,5202,............ , 0229 )NSTMT

Hence, on exit from READA, control will be transferred to appropriate

entry point for the new process. A similar coding pattern is also

employed where PRINT directive from the terminal user is processed,

to interleave printing of the entries in 'hit files'. Traffic con-

troller is called from within READA and also at several places in the

QSG1 program. It updates the status information of various terminals

and the scheduling queue.
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Each of the terminals has two status flags assigned to it, they

are IOCMND and IOSTAT. IOCMND, when set, indicates that I/0 READ

EXEC routine is to be called for that terminal when that I1/0 device

becomes free. While IOSTAT, when set, indicates that the process

is ready to be scheduled for running, i.e. ready to be included

in the scheduling queue when the I/0 device becomes free. These

two flag variables are employed to provide concurrent I/0 on the
terminals. The object was to be able to replace all Fortran READ

and WRITE statements by I/0 EXEC calls which would initiate thé

I/0 and then without waiting for completion, transfer control to

the next instruction in the program. The flow charts for READA and
POLL are shown in Figures 4.3 and 4.4 In conjunction with the above
discussion they become quite self explanatory. There are however a
couple of things that may need elaboration. The KOMON area mentioned
in Figure 4.3 is the common block which iskspecific to each process
and is swapped each time processes are switched. Each terminal is
assigned a buffer of 36 words into which information from that terminal
is read. Before exit is made from READA, the contents of the
appropriate buffer are transferred to a local buffer of 36 words

in the KOMON area.

Since the time usually required for searching is not intolerably
long, it was decided to allow searching to proceed uninterrupted until
completion. Thus, during searching (i.e., when QSEG2 or QSEG3 is in
control) there is no system—user conversation. Consider a case
where one user has given the PRINT command, and while the hit list
is being printed on his terminal, some other user requests a search.
Since printing is interleaved, it is possible that in between

printing of two lines on one terminal, the process for another



terminal may enter a search routine, causing noticable time lag
between two lines. This was considered undesirable and hence
PRINT was given priority by introducing the feedback lToop in READA,
as shown in Figure 4.3. This can be removed if the other priority
arrangemunt is more desirable.

It is worth noting that this part of the system was designed
and implemented in the Furtran IV language on DOS-III, a system

which was not particularly designed for time-sharing operation.
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Using the

University of Houston Mug File System

(UHMFS)

Computer Software

Introduction

This is intended as a guide to the use of The University of
Houston Mug File System (UHMFS). Although it is complete, there
has been no effort to make it a user's manual for persons who are
not already somewhat familiar with data processing systems. It is
1ikely that any law enforcement agency adopting the present form of
UHMFS would make some changes that would affect the user. Such
changes should be reflected in a user's manual for the particular
installation. If, as might be anticipated, future development of
UHMFS results in a system which has general applicability, a corre-
sponding manual would be appropriate. It is assumed that the reader
is familiar with the Hewlett-Packard HP2100 DOS-III operating SYyS-
tem, under which the present form of UHMFS runs.

The UHMFS programs are under control of the operator at the
system console where the following functions can be initiated.

® Initialization of a new data base.

® ‘Data base editing,

®* Terminal activation to respond to the information-retrieval

requests by investigative personnel.

® Listing specific records.

® Listing of an entire data base.

Other operations, such as preparing backup copies of the data base,

are performed from the system console. However, these are considered
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as standard computer operating system operations and do not require

special applications programs.

The Data Base - A User's Viewpoint

The data base of UHMFS is divided into two main parts, the
Subject File (SF) and the Vehicle File (VF). Each of-these parts
comprises a number of records with information on crimes.

Each record of the Subject File contains all of the known (to
the computer system) information on a single known-offender. Thus,
each record contains typical physical descriptors (sex, height,
weight, hair color, etc.), fingerprint codes, addresses (locations)
of mugshots in a mugfile, and measurements of facial characteristics
taken from the mugshots. The latter is a unique feature of UHMFS;
it permits sorting of suspects on the basis of facial characteris-
tics.

The records of VF contain information on vehicles which have
been encountered in normal police activity; this information is
gathered from such sources as vehicle citations and field reports.
Since the information is gathered in a relatively small Tocality,
it contains important clues to the solution of crimes committed
in that area, and it can be very usefult if a witness has seen a
vehicle that is connected in some way with a crime.

In UHMFS, the files SF and VF are used independently of each
other, but their use involves common principles of data-base manage-
ment and information retrieval. Briefly, there must be some method
of adding new information to these files, some method of purging
out-of-date information from them, and some method of finding all

those records which relate in some way to the clues for a particular



crime. The adding of new information and the purging of old
1nformdtion are referred to collectively as "data-base management,"
and the recovery of files containing information based on certain
key data is referred to as "information retrievai." 1In UHMFS,
data-base management is handled by the updating subsystem comprising
programs UPDAT, MERGE, RBLD, and EDIT (with input operations avail-
able under program QUERY). A1l information retrieval operations

are done by program QUERY. Details of the use of these programs

are given in the following sections.

The data-base files are organized to provide fast retrieval’
based on certain search parameters which are used frequently. This
is accomplished by maintaining an indexing system (the key and
reference files) for the master files. It is not necessary for the
user to understand the data-base structure in detail. It is suf-
ficier: for him to know that mass-storrage space must be available
for all these files. In UHMFS as it is implemented on the HP2100
computer with the DOS-III operating system, all files of the data

base are maintained in three EFMP packs as follows:

Pack PNOO1 SF Master File,
Pack PNOOZ SF Key and Reference Files,
Pack PNOO3 VF Master, Key, and Reference Files.

The user needs to know of the presence of these packs only when
initializating the system (usually done only once per data base)

and when backing up the data base. These operations should be done

only by the system manager.
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The Updating Subsystem
The updating subsystem operates in four distinct phases: the

input phase, the merging phase, the rebuilding phase, and the editing .

phase. The first three of these must occur in the order given; the
editing phase can be done at any time. From a user's viewpoint,
the merging and the rebuilding phases appear as a single phase,

which we will call the merging/rebuilding phase.

The system operator starts the input phase by initiating opera-

tion of program UPDAT via the directive
:PR,UPDAT

typed on the system console if program QUERY is not operating, or
by typing the command UPDAT on the system console if QUERY is opera—
ting (this cannot be done from a remote terminal). The system reads
the update specification records (described in Appendix A) via the
system card reader, checks them for detectable errors, reports any
such errors on the system Tist device, and stores all correct
records on the system mass storage device (disk). At this point
checking is done on a single card basis; no check is made to deter-
mine if cards or fields of information are duplicated (as might
occur, for example, if there are multiple corrections to a particular
record of a master file). When the system reads the update specifi-
cation end card, it notifies the operator and terminates the input
phase. No changes have yet been made to the system data base, so
QUERY operations can be done as if the input phase had not been
started.

For the merging/rebuilding phase, QUERY operation must be ter-

minated. This phase takes a considerable amount of time (several



hours for a full data base), so it should be scheduled for a time
when QUERY operations are not important. The system operator starts

it by initiating operation of program MERGE via the directive
:PR,MERGE

typed on the system console. The system notifies the operator when
this phase is completed.

The editing phase is described in a later section.

The Information Retrieval Subsystem - Initiation of Operation

ATl dinformation retrieval is done via program QUERY, which the

operator starts by typing the directive
:PR,QUERY

on the system console. The system begins executing this program
which issues a sequence of requests to the operator.

These requests, and those to QUERY system users, appear below.
Each will be followed on the succeed1ng 1ine by a character in col-
umn one. The character will indicate to the system operator whether
a code or numerical value is to be entered on the keyboard. This
character which is called a prompt character, is always typed by
the system. The parameter is entered on the keyboard immediately
following the prompt character. A1l parameters are terminated by
a carriage-return on the keyboard.

The two types of prompt characters are the up-arrow (+) and
the cross-hatch (#). The up-arrow (4+) character indicates that
the parameter to be entered is in alpha-numeric code. The cross-
hatch (#) character indicates that‘the parameter to be entered is

a number (signed or unsigned) or a series of numbers separated by
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commas.

At any time throughout operation at a teleprinter terminal the

user can enter the command "HELP," to which system will respond

with instructions as to what options are available at this point.

If the user should enter an illegal code, the system will print

In this case, the user should

enter the correct response or ask for "HELP." The system will al-

ways respond with a prompt character when a new entry is required.

ENTER THE CURRENT YEAR 19##

ENTER THE USER STATUS CODE:
4 DIGITS
$o— - — =

USER STATUS CODE DOES NOT MATCH.
QUERY TERMINATED
@

IDENTIFY THE ACTIVE TERMINALS
BY LUN (UP TO 6)

#.——"9— s s T Ty T T, T

2 3

The operator enters the last
two digits of the current year.
A response of less than 72 or
greater than 99 will cause

the request to be repeated.

The operator enters a decimal
number with an absolute value
of less than 10,000; the num-
ber may be signed. Any other
type of entry will cause the
request to be repeated. This
code is used to identify the
data base disc cartridges to
ensure that different date
disc cartridges are not mixed
together.

If the User Status Code does

not match the jdentifying codes
on all three (3) disc cartridges
containing the SF and VF files,
then these messages are typed

in response to the status code
entry above. The program ter-
minates after this message.

The operator enters up to six
logical unit numbers {(LUN),
each separated by a comma, to
indicate the active teleprinter
terminals to be used. An en-
try that is negative, Tess than



7, greater than 99 or other-
wise illegal causes the request
to be repeated. ' A check 1is
made of each LUN to make sure
that it corresponds to a tele-
printer-like device.

QUERY SYSTEM IS NOW QPERATIONAL This message 1is typed when

all entries have been made and
the query terminals are ready.

The Information Retrieval Subsystem - QUERY Terminal Operations

Query terminals in the UHMFS File System comprise a teleprinter
and an image retrieval unit (microfiche). Each of these terminals
can be utilized for any one of three query applications: ~mug
shot display, fingerprint display, or vehicle search. The mug shot
and fingerprint applications use the teleprinter in conjunction
with the image retrjeval unit. The vehicle search application
utilizes the teleprinter alone. In each of these applications, the
user enters commands and query codes through the teleprinter and
receives back "hit" information through the image retrieval unit
and/or the teleprinter.

“To initiate terminal operation, the user enters a query type
code on the terminal teleprinter keyboard. The query type codes
that can be entered are

1) MS for the mug shot display,

N
—
-
v

for the fingerprint display, and

F for the Vehicle File

w
~
ez

(these must be followed by a carriage return, of course). This
alerts the system which prepares for operations on the appropriate

file and responds with “READY" and the prompt character pt,

When the terminal is ready, the user should enter the appropriate

function command. There are four basic functions for the mug shot
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and fingerprint searches, and two basic functions for use in the
vehicle search. . In addition to these functions, there is a command

(END) to terminate the current MS, FP or VF operation. The commands

follow.
1) 1D for purpose of obtaining the current image
e T T addresgésﬁg%wéhy Q?Qén é&ggéct in the SF file
(not available in VF mode).

2) SEARCH for entering the query codes for a search of
the Subject or Vehicle Files.

3) PRINT allows the user to have a summary of the current
"hits" listed on the teleprinter for inspection
or documentation purposes.

4) DISPLAY allows the user to display either the mug
shot or fingerprint photcocgraphs on the respec-
tive image retrieval unit for the current list
of hits (not available in VF mode).

5) END terminate current MS, FP or VF operation.

Only the first two characters of each command word need be typed.
Detaijled descriptiohs of the functional commands are in the sections

that follow.

The ID Command

This command is available only in the mug shot and fingerprint
file search modes because these are the only modes associated with
images. With this command the user can obtain the microfilm addres-
ses for a particular subject so that he can inspect the subject's

mug shot(s) or fingerprints. The subject is selected by his police
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identification number. The command and number entered as

+1D
#nnnnnnn

where nnnnnnn is the subject's jdentification number. The UHMMFS
response will be of the form
aaaaa aaaaa aaaaa,
\J o o
~

(Used if necessary for mugshots only.)

where aaaaa is the address of the image in the image retrieval uni?@
The prompt character "#" will be repeated if the ID number enteredn
is illegal. If a legal number is entered but there is no subject
with this ID number, in the system, then the message "NON EXISTENT
ID" will be printed followed by the prompt character "+" on the

next line.

The SEARCH Command

This command which is the major query command in the system,
if for the purpose of informing the system that |
1) a totally new search is being made so any list of "hits"
from a previous query operation at that terminal should
be cleared, and
2) the user wishes to enter a sequence of query codes to be
used as parameters iﬁ a new search.
The query codes are entered on the teleprinter keyboara from the
Subject File Input (SFI) Form (Appendix B) following the prompt
character. Usually, only one query code per Tine is allowed. Ex-

ceptions to this rule are for those query codes (as specified on

the SFI form) that can be used in combinations as logical "or

functions. A maximum of two responses can be combined for most
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query codes. These combinations of query codes ére entered on one
1ine separated by a comma. There can be no intervening blanks in
the entries. Query parameters which are numeric should be entered
in the manner specified on the SFI form. Examples of query code

entries are given below with their meanings.

+A7 y The su@ject is male

+B2.83 The subject is either black or brown

+C1 The subject is between 20 and 25 years old.
#20,25

+4J2,d4,J8 The subject is partly bald or thinning, and he has
medium length hair, which is curly, wavy or kinky.
Fingerprint codes, which are in the single fingerprint classifica-
tion scheme used by the Oakland Police Department (California),
(see Single Fingerprint Classification Scheme [ 1]), are slightly
different in format from the other query codes. The user can
specify the fingerprint codes while searching the Subject File
for mug shot or fingerprint displays. Up to three fingers can
be described for a search operation. Fingerprints are specified
in terms of both finger numbers and fingerprint codes. All specifi-
re in numerical terms. The code "?" may be used to replace

~ o e
cacion a

[%3}

the finger number and/or up to two digits in the three digit finger-
print code when these parameters are unknown. Only one finger num-
ber can be specified as unknown. When a finger number is unknown,
then an automatic search is made on all fingers (0-9) in order.

Examples of fingerprint query entries follow:

W1 The subject is known to have code 123 on finger
number 0.

W1 The subject is known to have some finger with code

#2,111 177.
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1
W1 The subject is known to have code 112
#1,112:2,122:4,3772 on finger number 1; code 12? on some

finger; and code 3?? on finger number 4.

If either a query code or fingerprint entry is entered incbrrectjy
for any reason, then the message "ENTRY ERROR" is typed, the entire
Tine is ignored, and the péompt character is repeated.

When the user finishes entering search parameters, he types
the command DONE. The system searches the data base for recqrds
matching the search parameters. When the search is complete, the

system types the message
THERE ARE nnn HITS

where nnn is the number of records matching the search parameters.

If the operational mode is MS, the system asks
WANT TO USE THE LOOK-ALIKE ALGORITHM? (YES OR NO)

to which the user must respond appropriately. If he responds with
YES, the system checks to see if facial measurements have already
been supplied (i.e., via code Z1 when the search parameters were

being entered). If so, it skips the next step and sorts thne nit

1ist as described below; otherwise it requests them by typing
ENTER FACIAL DATA TYPE (PHOTO, SKETCH, OR COMPOSITE)

to which the user must give an appropriate answer, The computer

4

responds

ENTER FACIAL MEASUREMENTS, ONE AT A TIME AS ASKED FOR
#1:

thereby requesting facial data. After the user has entered all of
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the measurements as required, the computer sorts the hit Tist into

order so that the "best look-alike" is first, then it types

THE 'HITS' ARE NOW ORDERED ACCORDING TO THEIR FACIAL DISTANCES

and the user can enter another command.

If the operational mode is not MS, the operations in the par-
agraph above are skipped. The same is true if the user's responge
to the question of that paragraph is "NO."

If the user considers the number of hits to be too Targe, his
only recourse other than terminating the search at this point is to

reduce the size of the list by specifying more search parameters;

. this should be done without giving the SEARCH command. Otherwise,

the hit 1ist can be printed (via the PRINT command) or images
corresponding to records in the hit 1ist can be displayed (via the

QLSPLAY command) .

The PRINT Command

This command causes a summary of the current "hit" list to be
printed on the teleprinter. The information is printed in one of
two formats depending on the mode of the terminal: (MS or FP) or
Vehicle File Search (VF). Both formats have one line per hit. For
the Subject File, the format is the ID number followed by the sub-

ject name: for example,
123456  THWART, AFT.

For:-the Vehicle File, the format is the name, the sex, the race, the

date of birth, and the date of citation in that order; for example:

STRAKE, BILGE M W 10/4/46 16/2/76



The DISPLAY Command

This command causes addresses corresponding to records in the
current hit'}ist to be sent to the image retrieval unit. Details
of the use of this command are omitted from this report since they
are dependent on the particular implementation of the system (some

image retrieval units have an associated buffer to hold address

lists).

The END Command

This command terminates the current mode (MS, FP, or, VF) of

operation so that another mode can be entered.

EDIT Operations

The editing phase operates only when program QUERY isknot active.

The system operator initiates operation of this phase‘by typing

:PRLEDIT

on the system console. The system responds as follows.

ENTER EDIT FILE TYPE: "SF" or "VF". This response indicates to

po— = UHMFS which of the two
major files is to be up-
dated; the "Subject file"
(SF) or the "Vehicle file"
(VF). Any other responses
will cause the question to
be repeatea.

ENTER "OLD" USER STATUS The operator enters a
CODE: 4 DIGITS decimal number with an ab-
fpm — — = solute value of Tess than

10,000; the number may be
signed. Any other entry
causes the request to be
repeated. This code is
‘used to identify the "old"
"data base disc cartridges
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to ensure that different~
date disc cartridges are
not mixed together.

USER STATUS CODE DOES NOT MATCH: If the User Status Code

UPDATE TERMINATED. does not match the identi-
fying codes on all three
disc cartridges containing
the SF and VF files, then
these messages are typed
in response to the "old"
status code entry above.
The program terminates af-
ter these messages.

Once proper responses have been given to the requests above,
the system responds with the up-arrow (4) prompt character. This
is a request for one of the following editing-phase commands.

1) EDIT to change certain fields of one record;

fields which can be changed are marked with
an asterisk (*) in Appendix A.

2) DUMP to 1ist the entire contents of the file
(SF or VF) being edited onto the system
list device.

3) PURGE to delete old references in the file by
citation date (VF) or year of arrest (SF).

4) DATE to Tist all file entries in the Vehicle
File with a particular citation date (not
available in SF mode).

5) ID to 1ist a particular subject entry by the
Oakland Police Department (OPD) identifi-
cation number (not available in VF mode).

6) ELETE to delete a specific record from the file
(SF or BF) being edited.

7) END to terminate the editing phase.

|
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In each case the system responds to the user in a self-explanatory

manner. The user must give appropriate answers to questions asked.
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Appendix A

Update Specification Record Formats

Formats of records for input to the UHMFS updating subsystem
are given in the following table. Note the special format of cards
for deleting records (--DELETE-- cards) and the end-of-input cards
(--END-- cards). Figures A-1, A-2, and A-3 are forms for data

input and query. Figure A-4 shows the suggested input card layout.
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Table A-1
CARD FORMATS

CARD #1: SUBJECT FILE
COL.# DESCRIPTION WIDTH CONTENTS
1 Card # 1 1
2 ID Prefix 1 Indicates type of Identifi-

cation Number

3-9 . ID No. 7 Identification Number
10-33 Name' 24 Alpha/Numeric Characters

for Last Name, First Name,
Middle Initial.

34 Sex 1 1= Male
2= Female
35 Race 1 1= White
2= Black
3= Brown
4= Yellow
5= Undeterminad
36-37 Year of Birth 2 2-digit numbar from 00 to 99*
38-39 "Beat" Number 2 2-digit number from 00 to 99*
40-41 Type of Crime #1* 2 01= Commercial Burglary
02= Residential Burglary
03= Locked Auto Burglary
04= Possession of Stolen
Property
05= Ignored
06= Armed Robbery
07= Strongarm and Purse
Snatch
08= Ignored
09= Auto Theft
10= Grand Theft
11= Check and Credit Card
Theft
12= Felony Assault
13= Murder
14= Ignored
15= Rape
16= Indecent Exposure
17= Child Molesting
18= Other-Sex
19= Ignored
20= Narcotics and Drugs
21= Fraud and Bunco
22= Arson
23= Miscellaneous Felonies
24= QOperates in teams (major
crimes only, such as
robbery and burglary).
25= Associated with shop-
Tifting ring
26= Associated with check/
credit cagd ring
; . ' 27=-Associated with group
*Leading zeros are required. advocating or practicing

violence
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CARD #1: SUBJECT FILE (CONTINUED)
¢ COL.# DESCRIPTION WIDTH CONTENTS
40-41 Type of Crime #1* 2 28= Associated with extortion/
{Continued) _loan shark ring

29= Associated with consumer
fraud/bunco ring

30= Associated with organized
prostitution

31= Associated with organized
narcotics

32= ‘Associated with organized
gambling

33= Associated with auto
stripping ring

42-43 Type of Crime #2* 2 Same as Type of Crime #1
plus Blanks=None

44-45 Height .(in inches).

n

2 digit no. from 01 to 99*
46-47 Weight (in pounds)

w

3 digit no. from 001 to 999*

Blond

Brown

Biack

Red

White or Grey

48 Hair Color ) 1

& i

Q1 4 W N —
LI L I 1 A ¢

Baid

Partly bald or thinning

Close cut or short

Medium Length

Long

Afro American-Natural Style
Afro American-Processed Style
Curly, Wavy, Kinky

Straight

© 49 Hair Style #1 1

L T T | I T ¢

WOONOHWN —

50 Hajr Style #2 1 . Same as Hair Style #1
plus Blanks=None

51 Hair Style #3 1 Same as Hair Style #2
plus Blanks=None

52 Eye Color 1 1= Brown or Black
. 2= Blue, Grey, Green or Hazel

53 Eye Defects 1 Blank=None of Below
1= Either eye blind, missing
or artificial ’
2= Wears glasses{prescription)

I 54 Ears 1 Blank=None of Below
1= Cauliflower
' 2= Partial or missing
' = Excessively protruding
4= Male with earring(s)

55 Lips 1 Blank=None of Below
1= Harelip
2= Unusually large
3= Other permanent deformity

* eading zeros are required.
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CARD #1: SUBJECT FILE (CONTINUED)

coL.# DESCRIPTION WIDTH
56 Compliexion 1
57 Tattoo Marks 1
58 Facial Hair 1
59 Teeth 1
60 Amputations and 1

Deformities

61 Visible scars,
moles, birthmarks,
or needle mark

tracks
62 Speech #1
63 Speech #2
64 Peculiarities
65-74 Nickname
75-76 Year of arrest

*Leading zeros are required.

10

CONTENTS

Blank=None of Below

1= Light, fair

2= Dark, Black

3= Freckled or splotchy
4= Pockmarked

Blank=None of Below

1= Arms

2= Hands or fingers

= Face and Neck

4= Other location or combi-
nations of above

Blank=None
1= Yes

BTank=None of Below

= Irregular or protruding

2= Metal fillings visible

3= Visible cecay or stains

4= False, chipped or missing
teeth

Blank=None of Below

1= Arms

2= Hands or Fingers

3= Legs or Feet

4= Other or combination of
1 thru 3

Blank=None of Below

1= Arms

2= Hands or Fingers

3= Face, Head or Neck

4= Other or combination
of 1 thru 3

Blank=None of Below
1= Foreign Accent
2= Noticeable regional

accent
3= Lisp

4= Stutter
Same as Speech #1

Blank=None of Below

1= Limp

2= Effeminate Male or
Masculine Female

3= Wears clothing of opposite
sex or Impersonator

4= Twitch of eye(s), face
or other

Alpha/Numeric Characters for
Nickname

2-digit no. from 00 to 99*
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coL. #

3-9
10-14

15-17

18-20

21-23

24-26

27-29

30-32

33-35

36-38

39-41

42-44

45-49

50-54

55-59

60-64

CARD #2:

DESCRIPTION
Card #

ID Prefix
ID

Fingerprint
Address

Fingerprint
#0 p]ass.

Fingerprint
#1 Class.

Fingerprint
#2 Class.

Fingerprint
#3 Class.

Fingerprint
#4 Class.

Fingerprint
#5 Class.

Fingerprint
#6 Class.

Fingerprint
#7 Class.

Fingerprint
#8 Class.

Fingerprint
#9 Class.

21

SUBJECT FILE FORMAT

WIDTH
1

Mug Shot Address 5

#1

Mug Shot Address 5

#2

Mug Shot Address 5

#3

Mug Shot Address 5

#4

*| eading zeros are required.

CONTENTS
2
Same as for Card #1
Same as for Card #1-

3-digit Fiche No., Row
(A-G),Column (A-N)*

3 digit numbers from
0 thru 9 each*

Same '‘as Fingerprint #0
Classification?*

Same as Fingerprint #0
Llassification*

Same as Fingerprint #0
Classification¥

Same as Fingerprint #0
Classification*

Same as Fingerprint #0
Classification*

Same as Fingerprint #0
Classification*

Same as Fingerprint #0
Classification*

Same as Fingerprint #0
Classification®

Same as Fingerprint #0
Classification*

3 digit Fiche No., Row
(A-G), Column (A-N)*

Same as Mug Shot Addresy
#1 or Blank* ‘

Same. as Mug Shot Address
#1 or Blank*

Same as Mug Shot Address
#1 or Blank*



" coL.#

3-9

10-12
13-15
1618
19-2,
22-24
25-27
28-30
31-33
34-36
37-39

CARD #3:

DESCRIPTION
Card #

ID Prefix
1D
Measurement
Measurement
Measurement
Measurement
Measurement
Measurement
Measurement
Measurement
Measurement

Measurement

22
MUG SHOT MEASUREMENTS
WICTH CONTENTS

1 3

1 Same as for Card #]

7 Same as for Card #1
#1 3 3 digit number-measurement
#2 3 3 digit number-measurement
#3 3 3 digit number-measurement
#4 3 3 digit number-measurement
#5 3 3 digit number-measurement
#6 3 3 digit number-measurement
#7 3 3 digit number-measurement
#8 3 3 digit number-measurement
#9 3 digit number-measurement
#10 3 3 digit number-measurement

*{ eading zeros are required.

i

#1*
#ox
#3*
#4*
#5%
#6%
7%
#8%
#9*
#10%*



, COL.#

2-19

20

21

22-27

28

29-34

35-36
37-40

CARD #4;
DESCRIPTION
Card§

Name
Sex
Race

Date of Birth

Field Contact -

Date of Citation

Year of Vehicle

Make

*Leading zeros. are required.

VEHICLE FILE

WIDTH
1
18

CONTENTS

4

Alpha/Numeric Characters for
Last Name, First Name, Middle
Initial.

M= Mal

e

F= Female

W= Whi

te

N= Negro
M= Mexican (Latin American)
I= Indian, American

C= Chi

nese

J= Japanese

0= Al

2-digi
2-digi
2-digi

Others

t no. for day (01-31)*
t no. for month (01-12)*
t no. for year (00-99)%

Blank=No

F= Yes

2-digi
2-digi
2-digi

2-digi

ALFA=
ALPI=
AMER=
ASTO=
AUDI=
- AUST=
AUHE=
BENT=
BMC =
BMW =
BORG=
BUIC=
CADE=
CAP =
CHEV=
CHRY=
DATS="
DESO=
DODG=
EDSE=
ENGF=
FERR=
FIAT=
FI1AA=
FORD=
HILL=
HOND=
INTL=
JAGU=
JEP =
KARG=
LINC=
LOTU=
MAZD=

t no. for day (01-31)*
t no. for month (01-12)%*
t no. for year (72-99)*

t no. (00-99)*

Alpha Romeo
Alpine
American Motors
Aston-Martin
Audi

Austin

Austin Healy
Bentley

BMC

BMW

Borgward

Buick

Cadillac

Capri (Import)
Chevrolet
Chrysier
Datsun

DeScto

Dodge

Edsel

English Ford (British)
Ferrari

Fiat
Fiat-Abarth
Ford

Hillman

Honda
International (Harvester)
Jaguar

Jeep
Karmann-Ghia
Lincoln

Lotus

Mazda
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., COL.#
37-40

41-43
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CARD #4: VEHICLE FILE FORMAT (CONTINUED)

DESCRIPTION
Make(Continued)

Model

WIDTH

4

MERZ=
MERC=
MG =
NASH=
OLDS=
OPEL=
PACK=
PEUG=
PLY =
PONT=
PORS=
RAMB=
RENA=
ROL =
SAA =

Space

-AMB=

AMX=
GRE=
HOR=
JAV=
RA =

RIV=
SKY=

ELD=

CAM=
CAP=

. ELL=

CH2=
CVR=
CVi=
ELC=
IMP=
MAL=
NOV=
VEG=

IMp=

CHL=
CHA=
COR=
DAR=

CONTENTS

Mercedes-Benz
Mercury

MG

Nash

Oldsmobile

Opel

Packard

Peugeot
Plymouth
Pontiac

Porsche

Rambler

Renault
Rol11s-Royce
Saab

Shelby American
Special Vehicle
Studebaker
Subaru
Sunbeam
Suzuki
Toyota
Triumph
‘Volkswagen
Volvo
Willys-Overland
BSA
Harley-Davidson
Honda Motorcycle
Kawasaki

Suzuki

Triumph Motorcycle
Yamaha

s=None of Below
Ambassador

AMX

Gremlin

Hornet

Javelin

Rambler American

Riviera
Skylark

El Dorado (FLE)

Camaro
Caprice
Chevelle
Chevy 11
Corvair
Corvette
E1 Camino
Impala
Malibu (ELL)
Nova (CHZ)
Bega

Imperial

Challenger
Charger
Coronet
Dart



G N I o o

+

coL.#
41-43

44-45

46-48

CARD #4: VEHICLE FILE FORMAT (CONTINUED)

DESCRIPTION
Model (Continued)

Body Type

Color #1

WIDTH
3

CONTENTS
CCB= Cobra
FAI= Fairlane
FAL= Falcon
GAL= Galaxie
LTD= LTD
MAV= Maverick
MUS= Mustang
PIN= Pinto
RAN= Ranchero
THU= Thunderbird

TOR=

CAP=
CON=

COM=
Ccou=

MET=
RAM=

cuT=

BAR=
BEL=
FUR=
GTX=
RRU=
SAT=
VAL=

BON=
FRD=
GRA=
GTO=
LEM=
TEM=

AME=
DUN=

2D
4D
SW
cv
PU
SP
VN
BS
HS
MC

LTI I 1S { N { I (Y O S

BGE=
BLK=
BLU=
LBL=
DBL=
BRZ=
BRO=
CRM=
GL.D=
GRN=

Torino (FAI)

Capri
Continental

Comet
Cougar

Metropolitan
Rambler

Cutlass (F-85)

Barracuda
Belvedere
Fury

GTX

Road Runner
Satellite
Valijant

Bonneville
Firebird
Grand Prix
GTO -
lL.eMans
Tempest

American
Dune Buggy

2-Door

4-Door
Station Wagon
Convertible
Pickup

Sport Car

Van

Bus

Hearse.
Motorcycie

Beige
Black

Blue

Light Blue
Dark Blue
Bronze
Brown
Cream

-Gold

Green
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coL.#
46-48

49-51

52

53-58
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CARD #4: VEHICLE FILE FORMAT (CONTINUED)

DESCRIPTION
Color #1 {cont.)

Color#2

State

License Number

WIDTH

3

CONTENTS

LGR= Light Green
DGR= Dark Green
GRY= Grey

LAV= Lavender
ONG= Orange

MAR= Maroon

RED= Red

SIL= Silver

TAN= Tan

"TRQ= Turquoise

WHI= White
YEL= Yellow
PNK= Pink
PLE= Purple

Same as Color #1 or Blank
if not 2-tone :

C= California
0= Other or Qut-of-State

Alpha/Numeric Characters
(Left justified with all
blanks (spaces) squeezed out)
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RECORD DELETION CARD FORMAT

This card has the format of Card 1 (Subject File) or Card 2
(Vehicle File) except for columns 65 - 74 which must contain
--DELETE--. The corresponding record of SF or VF is deleted. The
ID number must be given for SF; the name must be given for VF.
Fields which are not blank are tested for agreement with the record
of the master file; if there is any disagreement, the record is not

deleted.
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UPDATE END CARD FORMAT

= Col.# Description Width Contents
- 1-7 Card Identi- 7 --END--
fication '






ID NUMBER. (ExTER CIi OR OPD NUMBER)

'SUBJECT FILE INPUT (SF1) FORM

. : a

YE DEFECTS A

rT

ROLE JNE
Enver eye b ~g, 7 ssing, o1 artino
Wears ylasses (peoscng! on)

for 2 .

BN B had

2 Me'et ‘ithngs visible
Tovisible etag or stans

4 valse 7 oped, a1 G5 tenn

- — e b —

4

OSSO (R U S S S SO .
Q ! 2 3

DATE _
_______ (NEW) ___~
(UPDATE) crex
" WNAME (ENTER UP TO 24 CHARACTERS): _ _ _ _ _ _ _ _ ol —m e e m e e
N LAST; FIRST MIDDLE
1
R SEX RACE AGE RESIDENCE CODE
: {CRCLE ONE) (CIRCLE ONE) (ENTER YE4R OF BIRTH) (ENTER TWO-DIGIT "BEAT'" NUMEER)
; L Mcle L White ‘
- 2 Female 2 Black
3 Brown v (. )
4 Yeliow -
L ’ 5 Undetermined
i, e
TYPE OF CRIME - HEIGHT I
(CIRCLE ONE OR TG {ENTER HEIGPT) EARS & AMPUTATIONS & DEFORMITIES PECULIARITIES A
1 Coorrmarst burglery (CIRCLE OME) 8 (CIRCLE QNE)
2 Reswertict turg'ary | Cauliftower - {CIRCLE ONE) 1 Limp
3 Lockea gu'o burgery ( [MCHES ) 2 Purtiol or missing 1 Amms 2 Effeminate male or moscuiine ferncle
4 Possession of stoler peoperty vm— o 3. Excessiveiy crotruding 2 Honds or fingers 3 zors clothing of cpposie sex {imecersans’
; NOT USED FOR UPDATING WEIGHT 4 ltale with eorringls) 3 Legs or feet 4 Twilch cfeye(s), face, or other
6 . Armed rebbery = 4 Other or cemtinations of the obove Y
7 Strergerm cnd purse snaich ZYTER WEIGHT) LIPS A s T NICKNAME
NOT useDd FOR yPDATING : (CIRGLE, GNE) VIEIB%E ggANRESE’;'Dh;‘_%L'EHSR’AC[}?gA {ENTER UP TO 10 CHARACTERS, If
9 Auo thef: . | Heirip MARKS, NONE, ENTER FIRST MAVE)
ll_(‘) Grond thef} ( POUNDS ) 2 Unusually lorge (CIRCLE ONE)
E Ehlcn e c":d" cord 3 Other permanent deformity Loams. 0 D L e m
12 Felony assault e fi
\ HAIR COLOR A 2 Hords or fingers
3 Murder ~ COMPLEXION A 3 Fate, hecd, or neck . s
HOT USED FOR UPDATING {CIRCLE ONE) (CIRCLE ONE} 4 Other location or combinations of the ab.we -
. ;
3 Roce L Eiood L Uight, faic . SPEECH & 4 NOTE: -
1§ " Insecent exgasure 2 Brown 2 Durk, biack {FOR CATEGORIESHTHAU W RESPCND
17 Crad mofesting 3 Buack 3 Freckled or splotchy (CIRCLE ONE ) WHERE THE APPROPRIATE CCHOITIC™
18 Other-sex £ Rea 4 Paockmarked | Foricgn accent EXISTS; ALL OTHER CATEGORIES RE-
' HOT USED FOR UPDATINS 5 ‘White or grey . 2 Monceable regional accent QUIRE A RESPONSE.)
20 - Morcotics cnd”drugs. HAIR STYLE A 3 Lisp
21 Frous cond bunco - 4 Stulter
22 Arszn 1c acu CNE, TJ0, GR THREE) TATTOO MARKS A -
23 Mubiple feicnies ToBa
24 Qpercles in tesms {major crimes only, 2 Par Iy bold or thinnirg (CIRCLE ONE) .
such oy (ebbery ond burgiery) 3, ‘Close cyt or short L Arms . MUG SHOT "ADDRESSES
25 Assocated with shophiting ring 4 -Medium length 2 Honds or fingers
26  Assacicied with checkseredt card ring 5 Long [below ears) 3 Face ond neck
27 Assacialed with group advecaling or prac- § Alro american-notural style 4 Other location or. combinctions.of the above
nicing violence 7' Afro omerican-processed siyle o] A
28 Assccoted weih-extortion/toan shark ring B Curly, wovy, or kinky FACIAL HAIR A
29 Assscied with consemer fraud/bunco fing 2 Stroight {CIRCLE) FICHE ADDRESS
30 Associated with crganized proshitution EYE COLOR A L Yes F]NGERPRINT CODES
31 Associated with croonized norcotics A :
= ” ¥ ENTER 10 THREE-DIGIT CODES :
32 Associoted with orgonized gambling {CiRCLE ONE) TEETH ( ) i
33 Assccoted with aufo stripeng ring 1 Brown or black ) (CIRCLE ONE) ;
2 Blue, grey, green, or hozel 1 lrreguler or profiuding !

€ 7 8 ES ;
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DATE
NAME e i e e e e e e e
LAST, FIRST KIDDLE
SEX , RACE AGE RESIDENCE CODE
[ CIROLE ONE ] [CiRCLE ONE OR TWO) (ENTER MINIMUM B MAXIMUM AGE LIMITS) || [ENTER UP TO 3 ONE-DIGIT DISTRICT NOS.)
AL Mole 81 White ol D)
A2 Female B2 EBlack - -
— : 83 Brown
B4 VYellow {#_ _,_ _ YEARS.OF AGE] r_,_,1
B5 uUndelermined
| TYPE OF CRIME HEIGHT
{T TIRC.E ONE OR THO ] CETTER Mt £ID EARS O ANPUTATIONS & DEFORMITIES| |PECULIARITIES &
£l Commec MAXIMUM SEIGHT LIWTS] : [ CIKCLE OHE ] A { CIRCLE ONE ]
£2 e FL Mi Cauliliower [ CIRCLE OME 3 Wi Limp
: €3 <ocked cuto burglory t42 Purtiol or missing T, Arms w2 Effemirate male or mascuine female
f EE Tzsze.ss.on c:!’s':ien—p.roperfy [#_ ., _ mNCHES) | M3 Excessively protruding T2 Hands oc fingers W3 “ecrs clothing of opocsite sex {izersonator)
PE2 A ELEREI o4 WEIGHT M4 Male with, eorringls) T3 Legs or feet W4 Twitch of egels), foce, or cther
EZ  Armad robeery — T4 Other or combinations of the above
E7’ Strongarm und perse $acteh . TENTER 1AIUN AND LIPS A — - NICKNAME
E2 ¥ E5 or E7 MAXIMUM WEIGHT LivgTs] [ CIRCLE OE ] VISIBLE SCARS, MOLES, BIRTH-| 7027270070 10 chrracTers,
52 Awe aft 61 L hoirlip MARKS, OR NEEDLE TRACKS 4 NONE, ENTER FIRST NAME ]
Sﬁ g?:;: c’:jf:redit card ' [# POUNDS) HZ Unsaly forge LORCLE oue ] ‘ X
i ‘lelcr.-. u;snu:t . — =l = * N3 Other permanent deformity Jl Arms . L o e e
213 ilurder HAIR COLOR A COMPLEXION A U% l:ands or fingers .
14 % Ei2 or EI3 [CIRCLE ONE OR TWOJ - U3 Face, hem? or neck . .
Ea ’ (CIRCLE ONE GR TWOJ U4  Other location or combinaticns of the abeve
E(5  Rape Hl Biond PL Lighl, falr —
£16 - Indecen} :xp.osure H2 Brown P;. Dark, black SPEECH A
el Child molesting H3  Block P3 Freckled or ‘splolchy - { CIRCLE OME CR TWO )
S5 st fis €17, or €18 s ?-?h{?. P2 Pockmarked VL -roregn gecen)
:—’>_0 "1 L’" 1 e iSRG V2 Moviceable regiona!l occent
£20 ilercotics and drugs HAIR STYLE A V3 Lisp
E2| Froed and burco - . L | va Stutter
E22 Arson { CIRCLE ONE, TWG, OR TRREE ] TATTOO MARKS A —
£23 'Multiple {alonies Ji Baid
€24 Crerales in ‘eams {major crimes cnly, J2 - Partly kcld or thinaing [ CIRCLE ONE ]
ssch os ronbery and turglary) 43 Ciose cat* or short QI Arms MUG SHOT ADDPESSES
E£25 Associoted with shoplifting ring J4  lledium length Q2 Hands or fingers
E26 Associated with check/credit card ring J5 Long (below ears) Q3 Face and neck
E27 Assaciated with group advocating or proc-| - | B Afro american-naturel style Q4 Other location or combinatiens of the above
ticing violence J7  Afro orericon-processed style
£28 Assccgied with exterticn/ioan stork ring JE Curly, wavy, or kinky FACIAL HAIR A FINGERPR
E29 Assécioted with corsumer frouaZbunco rrg [ @8 Siroght { JiRC.E ) g ‘ PRINT FICHE ADDRESS
£30 Associcted with orgonized prostitution EYE COLOR A RL ves FINGERPRINT 'CODES
E31 - Asseciated with organized nercotics
= - TEETH &
£32 Associated with organized gambling L C'RCLE ONE ] e i , - e s
£33 Associsted with auto siror rg ring K| Brown or black {CIRCLE ONE OR TWO] [ENTER FINGER NUMBER AND THREE-DIGIT CODE, UP TO THREE TIMZS; USE “?
= = . o FOR UNKNCWN CHARACTERS]
K2 Blee, orey, green, or hazal S wregu'sr ot protrud fg ¥l
Sz tetal firiings: visible -
EYE DEFECTS A S3 Visble decoy or stoins ,
[ CIRCLE ONE ] S4 False, chipped, or miss.ng teeth
L1 Evher gy blind, - smrg, ttifigin! N S SN SO S
L2 ‘hears isses . 7 aTept Al N S
L3 Lier L2 i .

Figure A-2
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VEHICLE FILE INPUT AND QUERY FORM (VFI/VFQ)

CHECK HERE FOR QUERY ONLY [].

DATE

FIELD CONTACT

MAKE/MODEL -CONTINUED-

MAKE/MODEL -CONTINUED~

CIRCLE ONE
Al Yes

AZ No

DATE OF CITATION

EMTER CITATION PERIOD AS “DAY, MOMTH,
B YEAR", | OR 2 SIN-DIGIT DATES
1

DOMMYY DDMMYY

YEAR OF VEHICLE

CMTER TWO-DIGIT YEAR "UMBER
¢l
¢19

MAKE/MODEL

CIRCLE OME IMAKE AND A MODEL IF APPLIC-
ABLE

&1} Alpha Romeo

be Alpine

) American Molors
#0 tlo speailic medel
#l Ambassador
#2 AMX
#3 Gremiin
#4 Hornel

¥5 Javelin
#6 furmbler American
{See D3B #0./046-41)

-4 Asfon-Murtin

03 Aud

e Auslin

HY4 Austin Healey

o8 Bertiey

09 BMC

D0 BMW

DIt Borgwurd

e Buick
#Q *io specific model
& Riviero
72 Skylark

D13 Cadilluc

0 No specific model
#1  ElYorado {FLE)
04 Copri (import)
Dl Chevrolet
No specific mode!
Cumero
Cuprice
Chevelle
Chevy 11
Lurvair
Corveile
Ef Carmino
Impala
Malibu (ELL)
#10 - Monle Corlo
Z1L Nova {CH2)
412 Vego
DIG . Chrysler
0 Mo speclfic model
!

\u\x&%kk%nai
U I 1~ [ fo 3D e §rd 1 O

¢
4 Imperia}
17+ Dalsun
|8 = Desolo
19 Dodye
#Q No specific model
L4\ Chalienyer
2 Charger
#3  Coronst
#4  Dori
Dune Buqny (See DSI-#1)

AUTOMOBILES -CONTINUED-
D20 Edsel

D2]  English Ford (British}
022  Ferari

D23 Fial
D24 Frut-Abarth
D25 Ford
/0 No specific model
4! Cobra
42 Fairlane
73 Fulcon
#4 Galoxie
#5 LTD

#6 Maverick
#7 Mustang
/8 Pinlo
#9 Ranchero
#10  Thunderbird
#11 Torino (FAl)
D26 Hillmun
D27  Hondg
D28  Internutionol (Harvester)
D29 . Jaguar

D30 Jeep

D3!  Karmann-Ghia

D32 Lincoln
# No specific model
£ Capri
#2 Coniinental

D33 tLolus

D34  Mozdo

D35  Mercedes-Benz
D36 - Mercury
#0 No specific model

#1 Comet
#2 Couger
D37 MG
038 Nush
#0 No specific model
#l Met opolitan

#2 Rombler
{See D3-#6/DA6-#1)
D39  Oldsmobile ’
20 No specific model

#1 Cutlass {F-85)
D40 Opel
D4!  Packard
D42 © Peugeot
D43 Plymouih
#0 Mo specific model
#1 Barracuda
#2 Belvedere
+3 Dusier
4 Fury
#3 GTX
#8 Road Runner

#7  Satellife
#8 Valioni
D44 Ponligc
#0 No specific. mode”

L4 Bonneville
#2 - Firebird
#3  Grand Prix
44  GTO
#5 LeMuns
’6 Teinpesi
D45  Porsche
D46  Rambler
#0Q No specific mod |
&) American

(Sce D3-#¢ D38-42)
DAY Renault

AUTOMCHILES -CONTINUED-
D48 Rully-Royce
D9y Suub
D50 Shelby American
(See D25-#7)
D3l Special Vehicle
40 No specific model
71 Dune Bugyy -
D52  Siudehaker
D53 - Subary
D54 Tunbeam
PSS Buzuki
D56 Toyola
D57 = Triumph
D8 Volkswagon
D59 Volvo
DGQ  Willys-Qverland
MOTORCTULES

DEl BSA
D82 Harley Davidson
D63 Hondu

D64 Kowasaki

D65 Suzuki

DES  Triumph
D67  Yumoha

BODY TYPE
CIRCLE ONE

El 2-Joor

E2 4-door

E3 Stathion Wagon
Eq Convertible
ES Pickup

E6 Sporiscar '
E7 Van

E8 Panel

E9Q Bus

£10 Hearse
COLLOR

CIRULE, GNLE (SINGLE COLUR) LR TWGO (2 ™ -1F)
15 Bs

Fl Fi  Bluck

Fe 2  Broan, Beige, Bronze, or Tun

F3 FZ  Red, Pink, or maroon

Fa k4 Orange

F5 FS  Yellow or Gold -
Fé F8 Green or Turquoise

F7 7  Blue

F8 F8 Purple or Lovender

F9 F9  Silver or Grey

FIQ = FIQ  White or Greum
X NOTE:
T/S=TOP OR SINGLE COLOR
$=BOTTOM COLOR

STATE

CIRLLT ME
Gy Culifornia
Gz Olher

LICENSE NUMBER

EMTER UP'TQ 6 CHARACTERS LEFT JUSTIFIED
WITH ALL BLANKS (SPACES) OMITTED "AND
INSERT "7 FOR UNKOWII CHARACTERS

Hi

b e st s mbaiint . B
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] siRBY B HIW] HaR TeeERLUCITIEITIAIS) 2 1F L8
¢ 10 gl ElE |CRME| E |E ¢ ¢b[al [CIARENC B [E Ef
I INUMBER NAME Y[R Al & Sl el SERIPITICEDA € (| NTCKNAME (2R
: EITR| T gle Sl & ggss;oHHTsﬁ o}
KX P VL2 it bl E ] RISR A LR 210000
1 253 485 @78 20011213 141516 1718192021 2222252526 27 282930 3 3233 34 3536 37 38 39 40 41 42 43 42[45 4647 43 4350 51 5251545555575555505[62535{55555 E369T0TL 7273 741575 77 78 79 £
H F I NG ER-PRINT MUG SHOT IERRREERERERERER
2 | FICHE CLASS FICHE ADDRESS
i ADDR #Ojwl [#2]#3|ad =5 a6 [ureafssl ( | 2 | 3 | 4 [2222222222222221
!
MUG SHOT
3{ MEASUREMENTS 33333333333333333333333333333333333333333
} tj2]3]4a|5]6|7|8]9]l0 44484444444844444448484484444444444444444444
SIR] BIRTH |G CITATION VEHICLE
] N AN E 5’533"{.{82%‘5 Y |mare) ¥ 18 COLOR|SjLICENSE [S555555555555555555555
IR RT LR A 8 (8 U2 [T|NEER 566655 E66666666666665
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Figure A-4
Update Specification Record
Card Format
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