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1. INTRODUCTION

1.1 RESEARCH OBJECTIVES

This research has been directed towards the analysis and evaluation
of a genceralized data base management system, and the design of imprpved
data base c%eation and updating methods,

One of the problems confronting potantial users of generalized systems
is the selection of one of these systems from a wide variety of existing
gystems. .

In an attempt to evaluate a system, the feature analysis proposed by the
Codasyl Systems Committee [8] provide helpful guidelines.

. Though these systems are generalized, in the sense that they provide
the necessary file processing capabilities, most of them are blased towards
the direction of providing rapid responses to information requests,

Unfortunately this bias has resulted in providing cumbersome techniques
for actually creating the data base to hold this large mass of information.

It has been felt by designers of generalized systems that the creation
of a data base is a one time procedure and so the facilitation of this pro-
cedure has not received adequate attention,

Another limitation of generalized systems dedicated to rapid response
is the inability to handle massive changes to the data base, i.e. dynamic
updating, in a rapid manner.

The Multi-Access Retrieval System~MARS VI [17] has served as a focal
point in this research effort.

The prime reason for considering the MARS VI system is that it is
typical of the more recent generalized data management systems. An added
reason for considering it has been its availability for experimental use on

the existing computer facilities at the U.W. Computer Center.



This system 1s typical of the more recent generalized data management
systems. The design philosophy has been directed towards providing:

(a) a reasonably complete set of general purpose data management
capabllities,

(b) a command language which is simple, easy to learn, not
prone to syntax errors and oriented towards non-programmer users,

(c) hierarchical data handling capabilities with multi-level nesting,

(d) 4internal structures for rapid response to queries and

(e) facilities allowing multi-access ip a real-time environﬁent

However, the system has.severe input dgta restrictions and theaé
restrictions hamper the creation of the actual data base though they in
no way inhibit the user from easily specifying any complex hierarchical
structure to relate the various elements of his data base,

The input format, used-to create the data base, requires complex
character manipulations which makg the cost of creating the data base
almost prohibitive, as FORTRAN and COMPASS on the CDC 6000 serles are
hardly oriented towards character manipulation in data strings. ‘Hence,
one of the major objectives of this research has been to modify the data
base creation procedure, with a view to facilitating and increasing the
flexibility of this procedure, as well as reducing the creation costs
substantially. .

The following facilities have been incorporated to meet this objective:

1. The syntax of the user language has been expanded to allow the
user to create tables, which relate the key flelds designated by the user
to the actual physical location on the record. [Appendix A)

2. Provisions have been desigred to allow the user to create tables

which contain the relevant hierarchical association between the designated



key fields. [Appendix A]. .

The new MARS VI system employs these user created tables along with the
definition tables which have been created by specifying the data bage
structure to validate and load actual data values into the data base.

In the original syatem the retrieved subsets of the data base were
subject only to limited processing capabllities and no provisions had been
made to input the retrieved subsets for other more powerful data ana;ysis
packages such as SPSS or BMD, [19, 2].

This capability has been provided in the new MARS system and the user
is now able to conduct complex analyses of his retrieved data. This pro-
vision is important since the use of statistics is a major tool for the
management of data resources.

In order to incorporate the facilities described above, additions have

been made to syntax of the LOANDER and RETRIEVAL modules {3.3, 3.4].

1.2 SURVEY OF THE STATE OF ART IN GENERALIZED DATA MANAGEMENT SYSTFMS -
Current trends in data management techniqués are in the direction of
development of generalized data management systems, i.e., systems of gen-
eralized programs which provide the common data management functions of
storing, retrieving and updating data for a wide variety of applications.
There are two classes in generalize& data base managemént systems, .
1. Host-language capabilities
2. Self-contained capabilities
The host-language capabilities are mereiy new tools for the applications
programmer to facilitate the handling of complex data structures, Gener-
ally host-language systems offer the capability to define hierarchical
structures. The host-language capabilities are merely built upon the

facilities of a procedural language such as COBOL, PL/1 or FORTRAN.



As host~language capabllities are primarily within the realm of an
applications programmer, the emphasis has been more towards the development
of self-contained systems.

In using a generalized data management system with self-contained
capabilities the user 18 actively involved, The user is required to
explicitly define a desired data structure. A pre-programmed or built-in
processing algorithm automatically allocates space, establishes directories
and affords a degree of independence between the generalized programs and
the data with which the program interacts. Depending on the degree of in-
dependence, programs can accommodate varying degrees of change in the
definition and structure of the data without the necessity of modifying
the program itself. |

Self-contalned generalized data base management systems are geared
primarily towards the non-programmer, A whole new language is offered,
which 1s non-procedural, 1.e., free from the restraints of procedural
languages like PL/1 or FORTRAN, The syntax of tﬁe language is oriented
towards the natural languages and is rather simple to master.

Generally, user interaction is on-~line from a remote terminal, but
most systems are accessible through the batch wode. Typically, the user
will not be involved with the actual creation of the data base but will be
formulating and directing his own queries at the data base, Updéting of
the data base may be yet another user interaction. |

The essential features of a generalized data base management system
are listed below [8].

1. Data Definition - This permits a user to define a data structure

in any arbitrary hierarchy of data elements within logical entries. The



defined data structure 1s generally different from the storape structure,
which 1s the particular file organization'used internally by the system.

2. Data Retrieval - The retrieval function involves making selective
searches within a data bage. Retrieval requests typically contain a list
of data items or logical entries to be outputted depending on certain
selected criteria. Various operations such as computations, sorting and
reformating may be performed on the extracted data. .

3. Data Base Creation - This involves either a built-in processing
algorithm for constructing the data base, operating entirely on the user's
data input or programming in a conventional sense to create a data input
acceptable to the built-in function, provided by the system.

4. Updating the Data Base - This encompassea changing, adding to or
deleting values of certain data items or certain logical entries within
the data base. However, the data definition or the data structure of the
logical entries may not be restructured as this would imply modifying the
pre-stored data definition, Update is a process somewhat analogous to
retrieval in that some part of the data base must first be selected. In
most systems the selection facilities are modelled on those used in the
interrogation function. However, once a certain part is selected or up-
dated, i1t is changed in some defined way rather than displayed in a report.

Réview of some current data management systems - <;

1. Generalized Information System {GIS) has been developed by IBM
for the System 360 and is availlable both in the batch énd interactive
environment. The language is procedural with high level operators which
are used to specify the processes of file definition, file creation, file

updating, file sorting and file interrogation. Hierarchical structuring



of data is permitted. The system requires a fairly large machine and a
falr amount of storage, with the batch processing version available on a
Model 40 with 128 kilo-bytes of core and the interactive version available
on a Model 50 with 312 kilo-bytes of core, Details of the system can be
found in the applications manual [10). |

2. 1ISL-1 - Data base definition, organization, creation, maintenance
and interrogation are handled by generalized procedures invoked by the user
in a non-procedural command type language. The interesting feature of this
system 1s that the definition language for specifying the data structure
desired is primarily in a tabular form, whereas the other processes are
specified in a string language, Simple or complex hierarchical data struc-
tures are allowed, The system is available on an IBM 360/30, 40. Further
specifications of the system are available-in the Codasyl Systems Committee's
report on Generalized Data Base Management Systems [1].

3. Mark IV - This system arose out of batch oriented data processing
and still has some features left over from essenfially tabulating or card
system environment. Its input is by fixed preprinted forms. It does not
have good facilities for easily generating new files and extracting data
excerpts for report generation. It is available on a Eairly wide variety
of machines. The language is non-procedural and hierarchical data struc-
tures up to nine levels of nesting are allowed. 1t 1s suited for commercial
information systems and is used fairly widely.

4, Time—shared Data Management System 18 a general-purpose system
designed to permit users to define, generate, correct, maintain and retrieve
information from large data bases, The language is non-procedural and is

free-form, beginning with command words followed by command objects and



rodifiers., The system is oriented towards rapid response to queries and
operates in both the batch and the interactive mode. Hierarchical data
gtructures In the form of trees are provided and certain computations can
be performed on the retrieval data subsets. The system 1s operational on
an IBM 360/50H, but can also be implemented on a larger configuration under
the control of a suitable time-sharing executive, Specifications of the
system are avallable from the Systems Development Corporation [3,4,22].

5. User Language/l System — 18 available as part of the standard
gsoftware package for the Spectra 70. The philosophy of the system 18 to
provide easy usage by non-programmers, including those 1ntérrogating or
updating a data base from a remote terminal.

The batch processing version is available on 70 Model 45, 55 or 60,
requiring 131K of memory. The time-sharing environment for both the time-
sharing and batch processing mode 1a available on a Spectra 70 model 46.

An interesting feature of this system is the capability provided for
storing frequently used and therefore predictable interrogations and updates
to the data base, so that these may be invoked by the lowest level of user
who need know essentially nothing about the command language. Two techni-
cal papers have been published om UL/l [21].

Although the syséems discussed are simllar in basic design approach,
they vary widely in processing capabilities, lanpuage used, user orienta-
tion and file structure,

Generalized data base management systems which have built-in capa-
bilities, offer considerably reduced set-up time and a vast reduction of
the time required to prepare ; new interrogation or an update to the data
base. In this respect, such systems make major economies in the use of

people's time and can also give & more rapid satisfaction of ad hoc



{nformation requirementé [8].

A recent trend in the development of data base management systems is the
effort to produce a universal language for the description and manipulation of
data stored within a data base. The intent of such a language i8 to des-
cribe a data base independently of any programming language {25).

The use of more than cne programming language to access the Bame
data, normally requires data conversion from one format to another, The
cost of handling ever increasing volumes of data combined with increasingly
complex processing demands have created the urgent need for a method to
create and manipulate a data base which is common to all applications but
independent of any particular programming language [24].

A new CODASYL Data Description Language Committee (DDLC) has been
formed for the development of a common dat; description language to be
developed on the efforts of Codasyl Data Base Task Group. The efforts
of this group will probably lead to a comprehensive data manipulation

language designed to further improve execution performance and system

integrity.

1.3 DEFINITIONS OF TERMINOLOGY -
Definitions of terminology used in describing the MARS VI system are
given below to aid in the understanding of the system features.
a. A user-defined data base consists of sets of logical entries.
b. A logical entry 1s a file of information bullt on the definition
structure. The definition structure establishes the structural
relationship between data items. Data items are entered in

accordance with this definition in the loglcal entries.



c. A component 1s an element or node of the definition structure.

1) Elemeat components are tree definition nodes which are assigned
data values in the data tree,

2) A repeating group component serves as a parent to components
specified as members of that repeating group set, linking all ite descendants
and thereby allowing the establishment of a hierarchical structure.

3) A repeating group set consists of all components, repeating
groups and elements attached to the same repeating group component, The
repeating group set is created at the repeating group level plus 1, 1i,e.,
if the repeating group componént 1s at level 1, the repeating-group set is
created at level 2,

d. Level numbers are used to identify the level.uf hierarchy in the
tree structure. The higher the level number, the lower is the level in
the tree structure.

€. A multi-record data input file is one which contains different
data records linked to each other through one or more components.

f. A data file 18 the collection of data records into logical units,

g. A data record is a collection of elementary data items.

h. A data item is the basic unit of information that the systenm
stores, retrieves and processes,

i. A data base management systeﬁ is one in which a controlled body

of data is made available in machine-based form for retrieval, processing,

and reperting.

2. MAJOR COMPONENTS OF THE SYSTEM

2.1 GENERAL ORGANIZATION -

The MARS VI system uses the modularity concept in its system architecture.
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Software has been developed in small, independent and easily controlled
modules each with a particular task.

fach of the modules 1s treated as an overlay. An overlay is a portion
of a program written on a file in absolute form and loaded at execution
time without relocation, to ensure the fastest possible loading speed as
well as reduce the size of the resident loader.

When an overlay is loaded from a file, it is identified by 1its level
number. The level number is a pair of two-digit octal numbers (0-778) giving
the primary and secondary overlay relationship. The first number is the
primary level, the second is the secondary level. An overlay with a non-
zero primary level and a zero secondary level (6,0) is a primary overlay.

Any overlay with the same primary level and a non-zero secondary level (6,1)
is assoclated with and subordinate to the c;rresponding primary and 1s called
a secondary overlay. This difference is significant when overlays are loaded.
Level (0,0) is reserved for the main overlay which remains in core memory
during overlay execution.

The main overlay (0,0) 1s loaded first. All primary overlays are
loaded at the same point immediately following the main overlay. Secondary
overlays are loaded immediately following the primary overlay. Loading
the next primary overlay destroys the first loaded primary overlay and any
associated overlays. Similarly, the loading of a secondary overlay destroys
a previously loaded secondary overlay [9]. There are a total of 33 overlays
which comprise the MARS system in its entirety,

The overlay organization is

1, MAIN OVERLAY (0,0) - CONTROL MODULE

2, PRIMARY OVERLAY {(1,0) - DEFINE MODULE
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LOADER MODULE

3. PRIMARY OVERLAY (2,0)

4. PRIMARY OVERLAY (3,0) UPDATE MODULE

RETRIEVAL MODULE

5. PRIMARY OVERLAY (4,0)

6. PRIMARY OVERLAY (6,0) REPORTER MODULE

The above overlays are typically the ones the user interacts with,

while utilizing the system. (See Fig. 2.1.)
2.2 PRIMARY FUNCTIONS OF SYSTEM ELEMENTS -

A. CONTROL MODULE - Communication between the user and the MARS VI system
is handled by the control module. Basically the control module has two
tasks, One 1s the supervising of user file operations, while the second
entalls the sequencing and execution of the other modules.

The system-user communication is handled through the following files

1. COMMAND FILE

2. REPORT FILE

3, MESSAGE FILE

4, DATA FILE

The COMMAND file contains user directives which specify the step-wise
processing of the user's data.

The MESSAGE file.contains an echo of each user directive as it is
encountered on the COMMAND file, as well as error messages due to errors
incurred while executing the diregtives.

The REPORT file contains results obtained by the execution of directives
on the COMMAND file.

The DATA file contains the uaer's'data, which can be either in the

inverter atring format or in a user desired format.
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The control module also interacts with the CDC 6400's SCOPE 3.3

cperating system.

g. 1/0 MANAGER - This serves as a housekeeping system designed to relieve
other modules from the task of locating and moving data in storage.

The 1/0 manager interacts with the data base and utilizes the PRIMITIVE
FUINCTIONS, '

The data base exists as a set of tables with each table being logicaliy
divided into partitions., Partition size i1s variaﬁle, but has been set for
756 central memory words at this installationm.

A table contalns entries with various items and the I/O manager uses
the PRIMITIVE FUNCTIONS to store/retrieve an item or gseveral items from a
particular table entry in the table.

In addit;on the PRIMITIVE FUNCTIONS contain routines for converting
relative addresses to absolute addresses as well as allocating partition
space to the various tables in the Input/Output buffer area of the system.

The 1/0 manager handles all transfers of tables from external storage

to disk and movement of the relevant partitions from disk storage to central

memory.

C. SYNTAX-DIRECTED PARSER - The parser uses the syntax tables for parsing
user directives. |

The DEFINE, LOADER, RETRIEVAL, UPDATE and REPORTER modules each have
their own syntax tables. Control module directives can be given in any of
the other modules and hence the syntactical structure for all control

directives is contained in each of the other modules.
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The parser uses a scanning routine for obtalning syntactical uvnits. A
ractlcal unit 1is recognlzed as a string of alphanumeric characters from

aynt
A throupgh Z and O through 9. The syntactical unit is delimited by any CDC
(haracter which has a display code greater tha; 44 octal, i.e., semicolon,
t etec. Each of the delimiters, serves as a syntactlical unit by itself,
czcept 55 octal which 1s a blank, Hence, the parser handles user dir-
ectives with leading and trailing blanks, the blanks only being considered

when appearing as delimiters between syntactical units.,

n. DEFINE MODULE - This permits a user to describe the contents of the
entries he desires in his data base, as well as define the organization in
any arbitrary hlerarchy of data elements within entries,

The DEFINE module must be used to create & data base before any other
module can be called. Creation of a data base here only defines the struc-
ture of the data base. Data values are not leoaded by the DEFINE module.

The defining feature is divided into two phases, the declaration and
the finallzing phase.

During the declaration phase the user 1ssues commands and definition
entries, which he cén modlify at his own discretion.

The finalizing phase makes a data base definition permanent, by
creating the definition tables which contain the user-defined component
number and names, the type of data assoclated with each component, as well
as the hierarchical relationship between the user-defined compeonents., The
data structure of entries in the data base cannot be restructured during
the course of this session. A session is defined as the execution of user

directives on the command file till an EXIT; directive is encountered, which
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voroinates the execution of directives and transfers control out of the

wivy VI system and back to the SCOPE supervisory system.

The user is permitted only one data base definition during a single

uARS VI session.

£. LOADER MODULE - Actual data values to the data base are assigned by

(his module, in accordance with the finalized data base definition specified

in the DEFINE module.

The LOADER module scans and analyses the input string before accepting
it for loading into the data base. Various checkpoint reports at different
stapes of the loading as well as errors encountered in the input string
can be displayed on the MESSAGE file.

The LOADER module can be called several times to add new logical

entries to an already existing valued data base.

F. RETRIEVAL MODULE - The RETRIEVAL module permits to qualify, retrieve
and output data at any jevel of data hierarchy from the data base. Re-
iational Operators and Boolean Conditions are applied to data items in
order to qualify data sets for retrieval.

Simple processing of data items is also permitted. The following
arithmetic computations are performed on data base values

1. Average

2, Count

3. Maximum

4, Minimum

5. Sum

6. Standard deviation



16

In order to submit subsets of data retrieved to more complex
.roressing, the user can generate an output file which can be then input
pror

to any FORTRAN program or statistical package such as SPSS or BMD [19,2].

¢. UPDATE MODULE - This provides the capability of editing an existing

dita base through the use of directives Incorporating additlon, deletion,
{nsertion and changing of data values,

Data value manipulation can involve entire logical entries, portions
of loglcal entries, data sets or isolated data items.

The UPDATE module can in no way alter the definition structure speci-
fied in the DEFINE module,

The UPDATE module allows the user full use of retrieval specifications

to qualify data sets and data items for modification.

. REPORTER MODULE - It accepts a report format description and generates
a report based on this description using the subsets of data retrieved by
the RETRIEVAL module.
Typlcally the report format description consists of 1) the réport
title which is printed at the top of the first page only, 2) column headings
which are printed after the title on the first page, and at the top of all
subsequent pages, and 3) user-defined vertical and horlzontal page spacing.
The MARS system can be activated in a batch processing mode, which inecludes
access from remote teletypes through use of the U.,W. TANDEM VERSION 1.1
system, TANDEM is a "conversational job entry' system. The TANDEM user
may create and correct jobs at his terminal while enjoying almost Instant
turnaround. Once ready to run, the job 1s submitted from the terminal into

the normal batch queue of the CDC 6400, and the results will be available
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ar the terminal (or on a printer) when 1t has completed execution [28],
Facilities for interactive processing will also be avallable with the

{:plementation of the SCOPE 3.4 operatiug system, using its Intercom Pack-

age. In fact the system design 18 orlented towards the use of conversa-

tional operations from remote teletypes which greatly enhances the use of

the simple command language,

3., 'DESCRIPTION OF COMMAND LANGUAGE

A syntax directed parsing system is used by the CONTROL, DEFINE, LOADER,
RETRIEVAL, UPDATE, and REPORTER modules to interpret commands being issued
by the user.

A metalanguage 1s used to describe the syntax, while the semantics
are described in English, since no formal semantic language has yet been
developed. The metalanguage used is BNF-like (Backus Normal Form or Backus-
Naur Form). The notation does not adhere strictly to the formal definition
of the metalanguage but is intended_to indicate the purpose of each command
[18,27],

The syntax rules as defined by the metalanguage specify which sequence
of symbols are permissible; the semantlic rules speclfy the meaning in terms
of an (interpretive) executio; of this string of symbols, 1.e.,, what happens
1f the command is executed. In addition due to the restrictive expressive
power of formal syntax rules, the semantic rules often give a further syn-
tactiec description.

The following metalanguage sywbols are used in the BNF-like notation

adopted:

Cives? denotes a metalinguistic variable. Symbole

not enclosed between < and > denote-
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themselves, Concatenation is indicated

by juxtaposition,

‘o= is defined as
/ or
repeats the previous syntactic unit

Zero or more times.

[and] ’ denotes cholce of symbols. The set of
alternatives is usually stacked vertically,

denotes end of command, or of a user-

directive,
The intent of using a metalanguage to describe the syntax rules is to
ensure conciseness, which apparently tends-to be incompatible with reada-
bility and clarity. Hence a description of the semantics in English,
coupled with the syntax description in a metalanguage provides a definition
of the command language which is most meaningful and useful to the greatest
number of users.

The follewing description of the commend language attempts to achieve

the desired objectives,

3.1 CONTROL COMMANDS -

COMMAND FILE IS <filename>;

The command file contains user directives which describe the processing,
in a step-wise fashion to be accomplished with the user's data.

REPORT FILE IS <filename>;

The report flle contains results obtnined.from the execution of usar

directives on the command file,
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MESSAGE FILE 1S <filename>;

This contains errors incurred during the execution of the command

file,
DATA FILE IS <filename>;

This contains the user's data in the loader input string format, or
in a uscer-specifiled format,

The default for the command file inm INPUT.

The default for the message and report file ig OUTPUT.

<filename>::= 1-7 alphanumeric chararters

EXIT;

This command is used to terminate the session and control passes

over to the next Scope control card.

3.2 DEFINE COMMANDS -

DEFINE;

The DEFINE command i{s used to call the DEFINE module which is overlay
(1,0) into the computer. |

NEW DATA BASE <data base name>;
<data base name>::= 1 thru 20 alphanumeric characters

The user assigned data base name serves as an identification for a
new data base and the DEFINE module initiates the definition version number
to 1, and the data version number to zero,

The first component description in a new declaration must be a lavel
0 description, where the component is either an element type or a repeating
group. The higher the level number, the lower is the level in the hierarchi-
cal structure,

<level O component description>: := <component daescription> (<type 0 description>)
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ccnmponent description>::= <component number> <separator symbol>
<component name~>
ccomponent number>:i=  any l-4 digit user defined number
<separator symbol>:i= <system defined sebarator>/<user-defined separator>
ssystem defined separator>:im )
cyser~defined separator>:i!= any legal non-alphanumeric display code
character, not occurring in the data string
and excluding tﬁe blank, the "," and the ";"
<component name>::= any string of display code characters up to a
ﬁaximum of 150, excluding the user-defiﬁed
separator symbol and the "," and the ";"
<type 0 description>::= <repeating group type>/<element type>/
<repeating group type> <nulls option>/
< element type> <padding option> |
<repeating group type>::= RG/REPEATING GROUP
A repeating group component type serves as a link-for subordinate com-
ponents and hence has no actual data associated with it., Repeating groups
may be nested to a depth of 63 levels below the 0 level,
<element type>::= <name>/<date>/<integer number>/<decimal number>/‘
<exponential number> |

<name>::= any string of display code characters up to a maximum of 255

<date>::= wm/dd/yy / mm/dd/yyyy
If the year is in the 20th century then only

the last two digits of the year code are

needed.
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rovnper number?ii=  any string of numbers up to 15 characters including
the sign
.. 1mal number>:: any string of numbers up to 15 characters including
the sign and the decimal point
-wxponential number>::= a string of 20 characters of the form n*nEim,
where n is an integer number, E is the base 10
exponent and m 1s an integer number limited
to a maximum of three digits
<aulls option>::= WITH NHULLS
«padding option>::= WITH <mt|l1 >PERCENT PADDING/WITH <amount> FUTURE
ADDITIONS
‘ma>:i=  any Iinteger number less than 60

<amount>::= NO/FEW/SOME/MANY where,

NO = 0%
FEW = 15%
SOME = 30%
MANY = 50%

<level n component description>::= <component descriptionX<type n description );
0<n £ 63

<type n description>:i= <repeating group type> IN <parent component number>/
<element type> IN <parent component nuymber>/
<repeating group type> <nulls option>/<element
type> <padding option>

<parent component number>:i# any previously declared repeating group com~

ponent number
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V. .{cnl entry>:i= <level O data set>/<dummy level O data set>/<logical
entry> <repeating group data set>
i ol 0 data set>:i= data values that were entered for the defined
level 0 elements, if any, for a specific
logical entry
cvepeating group data set>:i= <level n data set>/<dummy repeating group
data set>
<level n data set>i:= a gingle set of actual data values for a repeating
group |
«dummy level O data set>::= data set at level O with no associated data
values
<dummy repéating group data set>::= repeating group data set with no
data values
DESCRIBE}
This allows a user to output his data base definition to the REPORT
file, |
CHANGE DATA BASE NAME TO <data base name>}
The user can alter the name of his data base by issuing the above
command,
CHANGE NAME OF <component number> T0 <component name>;-
The component name assoclated wiéh any component number can be changed.
CHANGE NUMBER OF <gomponent number1> TC <component number2> 3
RENUMBER ;.
This command causes all user-defined component numbers to be renumbered

in their current input string sequence order, with the first component number

being set to 1, and each succeeding component number being incremented by 1.
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other variations of this command are,

RENUMBER STARTING WITH <integer number> AND INCREMENTING BY <integer
aueher>; .

RENUMBER STARTING WITH <integer nﬁmber>;

Each succeeding component number is incremented by 1.

RENUMBER INCREMENTING BY <integer number>;

The starting component number is set to 1 and the succeeding ones
are incremented by the specified integer number.

CHANGE TYPE OF <component number> TO <type 0 description>/<type n
description>;

This command may be used to change an element component type to another
element component type or to a repeating group component, but it cannot be
used to change a repeating group component-to an element type, because the

repeating group has descendants in the hierarchical structure, associated

vith it,
ADD TO RG
NULL OPTION <component number>;
REMOVE FROM| |REPEATING GROUP

The above commands allow the user to add or remove nulls from any
repeating group component,

DELETE <component number>;

DELETE <component number,> THRU <component number2>}

DELETE <component number> TO END;

The DELETE commands delete single definition input string entries or

inclusive group of entries., "TO END" signifies the end of the definitiom

input string entries,

BEFORE
INSERT <component numbery;
AFTER
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prfinition input string entry or entries may be inserted before or
.vvor a desired component number.

ADD TO BOTTOM:

This command informs the module that the input string which followa
{« to be added to the end of the DEFINE input string.

The REORDER command 1s issued before the data base definition is
¢1aalized and enables the user to dictate the display order, which other-
wise parallels the DEFINE input string order of component occurrence.

The reordering options are:

REORDER BY NUMBER,

The data base declaration is reordered in an ascending order of the

component number occurrences,
REORDER BY LEVEL;

The data base declaration is reordered by the level numbers in an
ascending order 1,e, all members belonging to the level 0 appear before
all members belonging to the level 1 set.

RG
REORDER BY H
REPEATING GROUP

The data base declaration is reordered by grouping together all members
of the same repeating éroup. All level 0 components are grouped at the
start of the input string.

MAP;

This finalizes the definition of the data base, The definition tables
are created and the data definition number is set to 1, Once the data base
definition has been finallzed by issuing the MAP command, the tree struc-

ture and the type descriptions associated with the various component names

cannot be altered.
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.1 LOADER COMMANDS

LOADER;"
The LOADER module which is OVERLAY (2,0) 1is invoked by the above

t
cem=and,

A finalized data base definition must be referenced before data

values can be loaded. If the user begins the job session using the loader

~i:le, the LOAD DATA BASE COMMAND FROM <filename>; must be issued prior

to calling the LOADER module. If the call to the LOADER module follows use

~f another module, then the finalized data base definition is already in
random access storage, and the load data base command is not required.

ENTRY TERMINATOR IS <entry terminator>;

<entry terminator>::= 1-10 alphanumeric characters except ";"

The entry terminator is used to signal the end of a logical entry.

SEPARATOR 1S <geparator>;

<separator”>::= any CDC character except A thru Z, 0 thru 9,

blank or the ";"

The default value is "}"

NOTIFY MESSAGE FILE IF ANY ERRORS OCCUR,

ENTIRE ENTRY

-

DISPLAY LEVEL O ONLY

ERRORS ONLY

The ENTIRE ENTRY option lists all accepted and rejected data wvalues

for the entire logical entry on the message file,
The LEVEL 0 ONLY option 1lists all level O data values which are
accepted and all rejected data values on the message file.

The ERRORS ONLY option produces a list of rejected data values only,
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tven one error in the data for a logical entry causes all remaining
wa for that loglcal entry to be rejected although the remainder of the
syra string will also be scanned for further errors.

In gencral, each data value with its associlated component number is
-vinted on a single line; and the appropriate error message 1s given on
e print line following an incorrect data value. All accepted data values
sv] error—-free data values which have been rejected are displayed with no
error mcSsages. A total count of the number of accepted and rejected
'ita values 1s glven for each loglical entry displ#yed because of error
conditions in that logical entry.

ISSUE REPORT WHEN ALL LEGALITY CHECKED;

The user's data input string is scanned to the end and a checkpoint
report consisting of the number of acceptable entries, number of rejected
entries, number of values rejected, number of data sets accepted and the
number of non-valued data sets accepted is given,

ISSUE REPORT WHEN SELECTION TABLES ARE COMPLETE;

This indicates that a report is to be outputted on to the report
file when all data values for all the elements have been merged into the
selection tables,

ISSUE REPORT WHEN FINAL SORT IS COMPLETE;

This indicates that a report is to be outputted on to the report file
when the data sets have been sorted into data set order and the construc-
tion of the retrieval tables can begin.

ISSUE REPCRT WHEN LOADING IS COMPLETE;
This indicates that a report is to be outputted onto the report file

when the retrieval tables have been constructed and the LOADER module has
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e mcesafully loaded the Iinput data string.
ISSUE REPORT WHEN ALL CHECKPOINTS OCCUR;

All four checkpoint reports mentioned above are to be outputted at
¢he proper time on the report file. A
<integer number> ERRORS
STOP AFTER ;

SCAN

This directs theLscanning program in the LOADER module to stop scanning
the user's input data after the specified integer number of errors or after
411 the data has been gcanned,

SUPPRESS COMMENTS;

The above command will suppress all user comments encountered in the
data Input string,

DATA FILE 1s <fllename>;

The user's data file 1s identified by this command.

THE COMMANDS WHICH FOLLOW BELOW HAVE BEEN INTRODUCED IN THE SYNTAX
FOR TUHE NEW MARS VI SYSTEM.

DIRECT FILE INPUT;

This command informs the system that a record description of the
user's file follows, éhich will be used to create the tables which hold
this description.

RECORD <number>;
<number>:im any integer number from 1 to 10. The record

number is mandatory only i1f the user has a
multli-record data file,

In the case where this command is not included in the user~directives,

the system assumes that the user's data file contains only one type of
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and the record number is assigned a value of 1.

:PCUrd

ID .

RECORD IS <record identifier name> ;
IDENTIFIER
<golumn number> TO <column number>

FROM :
COL <column number> THRU COL <column number>
D .

RECORD IS <record identifier name>
IDENTIFIER :

<¢olumn number>
IN H
COL <column number>
crecord identifier name>::= any 1-6 alphanumeric characters
ccolumn number>:i= any integer number froﬁ 1l to 640
The record identification is only required for a multi-record file,
so that the system 1s able to distinguish between different kinds of
records, Variable length user records are allowed and the maximum limit
to the length of the user record is 64 words or 1 physical record [5].

KEY COMMON FIELDS FOR THIS LOGICAL ENTRY ARE

¢ <component number>

<compare keys>
<compare keys>::= € <component number>,/<compare keys >
This command is mandatory only 1f the data base is hierarchically
structured, The key fields to be compared in order to determine the various
records belonging to a logical entry are made available to the system.
COL <column number>

<component number> <separator> FROM
<¢column number>
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T0 <column number> [
THRU COL <ecolumn number> [_;
- -nonent number> <gseparator> IN COL <number> [ H ]
The location of the fields on the physical record of the user's data
..te, related to a particular component number description is made available
vy issuing these commands, If the component number_described 1s the last com-
. ient number description in the user's record, then a semlcoclon must terminate
1t command. If other component number descriptions follow, then this par-
+{-ular component number description must not be términated with a semicolon.
7w semicolon at the ena of a component number description informs the system
that the component number description for the user's record is complete and
the necessary component description tables can be now created.
If the user has a multi-record data file then the following sequence of
steps 1s necessary to create the various tables:
1} A unique record number has to be assigned to each new record.
2) A unique record identification is te be associated with each new
record,
3) The various components occurring in each of the records have to be
described.

SCAN;

Once a complete description of the user's data file has been submitted,
this command proceeds to check the wvalidity of data values, as well as locads
actual data values into the data base, according to the definition structure

specified. MHence a valued data base is only created after issuing this command.

SAVE DATA BASE ON <fllename>;
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tnless this command is issued a permanent copy of the data base is not
_.t.. This will save the data base on a magnetic tape. The data base 1is
roildent on three files on this particular magnetic tape. The files contain
1. The header information, which includes the data base name, the
snfinition version number and the data version number.
2, The actual data base which consista of,
a., The Definition tables which have been constructed by the
DEFINE module.
b. The Selection tables which have been constructed by the
LOADER module and which can be altered by the UPDATE mo&ule.
¢. The Retrieval tables which have been constructed by the
LOADER module and can be altered by the UPDATE module.
3. This contains traller records which signal the end of the data
base,
The SAVE DATA BASE command can be issued at any time after the LOADER

module has constructed the data base, However, it should be issued prior

to issuing the EXIT; command which terminates the particular session.

3.4 RETRIEVAL COMMANDS -

RETRIEVAL;

This command is used to call the RETRIEVAL module, which 1s OVERLAY
(4,0) into central memory. If the session starts with the creation of a
data base, use of the DEFINE and LOADER modules must precede the use of
the RETRIEVAL module. When the session starts with the use of the RETRIEVAL
module, the appropriate data base must be loaded. This 1s accomplished by

issuing the following command:
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LOAD DATA BASE FROM <filename>;
-, .or nessages from the RETRIEVAL module are sent to the MESSAGE file,
. »rras the retrieved output is sent to the REPORT file. These files may
v» syecified at any time and 1f not specifically given are set by default
.. the on—line printer.

Retrieval requests can have any one of the possible syntactie

f

srructures -~
PRINT <output collection> WHERE <retrieval specifications>;
PRINT <output collection>;
UNLOAD;
UNLOAD WHERE <retrieval specification>;
The PRINT request sends output result as desired by the user to the

REPORT file, whereas the UNLOAD request produces output in the LOADER string

{nput format,

QUALIFY ON FILE <filename> <output collection> WHERE <retrieval specifi-
catlons>;

QUALIFY ON FILE < filename> < output c&llection>;

THE QUALIFY COMMAND IS A FEATURE OF THE NEW MARS VI SYSTEM.

The qualify command is used to retrieve subsets of data and store them
on either a disk file or a magnetic tape identified by the f1lename gspecified
in the command. This retrieved subset of data can then be processed by

any processing program, using this file as its data file,
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.arithmatic functions>::i= COUNT/SUM/AVG /MAX/MIN/SIGMA

The scope of the output is defined by the component type. Components
. elemant type which appear in the output list cause those elements res-—
pective values to be output. Components of repeating group type cause the

calues of all elements in those repeating groups and their subordinate re-

peating groups to be output.

The arithmetic functions apply only to the element type components, ‘

except the COUNT function,
The arithmetic functions perform the following tasks -
1. COUNT - Totals the number of occurrences of an element value, repeating
groups, data sets or logical entries.
2. MAX - Selects the highest data value assigned to an element. This
function can be used with alphabetic or numeric data values. If used with
alphabetic values, MAX is equal to the last alphabetic entry in a alpha-
betic listing,
3, MIN - Selects the lowest data value assigned to an element. This
function can be used with alphabetic or numeric data valuves. If used with
alphabetic values, MIN is equal to the first alphabetic entry in an alpha-

betic listing.

4. SUM - Totals the data values assigned to an element. This function can

be used with numeric data values only.

S. AVG — Divides the total of the data values for an element by the total

number of occurrences of data values for an element, 1.e., AVG = SUM/COUNT,

This function can only be used with numeric data values.
6. SIGMA - This computes the standard deviation of data values for an

element. SIGMA can only be used with numeric data values.
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The BY HIGH and the BY LOW refer to the sorting criteria to be per-
srred. The "BY LOW" sort instruction will generate a normal 6400 display

ode ordering, except that a blank is always treated as the lowest character

salue. The "BY HIGH" sort instruction will generate an inverted display

cade ordering.
The sorting criteria is applicable only to the element type components.
It should be observed, that the term "ENTRY" is used to represent the

level zero repeating group.

AND
cretrieval specifications>::= <condition>| OR j <condition>/
NOT
<repeating group> HAS  <condition>/
<retrieval specifications>

¢«condition>::= <component name> <relational operator> <user supplied value>/

C <component number> <relational operator> <user-supplied
value>/

<component name> EXISTS/<component name> FAILS/
C <component number> EXISTS/C(comﬁonent number>
FAILS
<relational operator>::= EQ/NE/LT/LE/GT/GE
<user-supplied value>i:= data string supplied by the user
The components must be of type element in the "conditions" used in
the "retrieval specifications"
The "HAS" clause permits desipgnating a level of hierarchy for retrieval
different than that used in the qualifying boolean exﬁression.

llcooaoi-c-miERE SAI'IE;

This expression specifies that the WHERE clause of the immediately

-

preceeding request is to be used as the WHERE clause of this retrieval request,
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DITTO WHERE..........}

This expression specifies that the output collection of the immedliately

.ceccedIng request is to be used as the output collection of this retrieval

requedt,

15 UPDATE COMMANDS -

The above command invokes the UPDATA module, which is OVERLAY (3,0).
Let us first consider commands which perform single level modification

{.c., modifications which affect only one level of data sets in the data

hase.

ADD <component name>/C <component number>/ENIRY/CO
rQ <data string> WHERE <retrileval specifications>;

Within each selected data set, the ADD operatiocn looks at the status
of each element specified in the update request. If the element already
has a value, no action is taken, otherwise the new user-supplied data
string 1s added to the contents of the data set,

ENIRY or CO specifies the level 0 data set. The components may be of
either type element or repeating group.

The "retrieval specifications” are the same as in the retrieval

requests.

<data string>::= <data values> <separator> <separator> <entry
terminator>

If the component type is repeating group thea the data values are in

thz logical entry format.

<logical entry format>::= <data set> <separator> <separator> <entry

terminator>

<data set>::= <repeating group component number> <separator> <data items>/

<data set>
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13 items>ii=  <component number> <separator> <data value>/<data items>
. ~pating group component number>::= any user assigned 1-4 digit number
to a repeating group type component.
= actual user assigned values to the components in the data base

ctata value> i

Gk <component name>/C <component number>/ENTRY/CO EQ <data string> WHERE
eetricval specifications>;

For each selected data set 1f the element has a value, it is changed
., the new value supplied in the data string. If the element has no value,
ay action 15 taken,

The other requirements are similar to the ADD operation.
ti0VE <component name>/C <component number>/ENTRY/CO WHERE <retrieval

specifications>;

If the specified component is of element type, then for each selected
data set, if that element has a value, the value is removed, otherwise no
artion occurs,

If the specified component 18 of type repeating group or ENTRY, then
every value is removed from every selected data set.

ASSIGN <component mame>/C <component number>/ENTRY/CO EQ <data string> WHERE
cretrieval specifications>;

The ASSIGN operation assigns ;nconditionally new values for each
element specified in the update request, for each of the selected data set.

The other requirements are similar to the ADD and CHANGE operations.

Multi-level or tree modifications affect more than one level of data
ects, 1,e., descendent data sets that lle balow the selected data sets, are

also modified.

The components can only be of type repeating group in all TREE operations.
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p:4OVE TREE ENTRY/CO/ <component name>/C <component number> WHERE
...rvieval specifications>; ‘

This operation removes each selected data set and all of its descendent
_+1 set, Each selected data-set 1s the top-most node of a data tree.
srior cach data tree has been removed, the remaining data trees in the
.11 base are relinked to close the gap at the topmost level created by
v removal,

ASSIGN TREE ENTRY/CO/ <component name>/C <component number> EQ <data
ctring> WHERE <retrieval specificationa>;

This operation performs, for each selected data set, a REMOVE TREE

enoration and then assigns an entirely new data tree containing the data

string for the request. In the data string all level 0 values must be

prouped together at the beginning of the data string. The level of assign-

rent in the data string must never retura to the first specified repeating

group level, but descendents and their descendents can be assigned as

many values as desired.
INSERT TREE ENTRY/CO/<component names>/C <component number> EQ <data

BEFORE
e
string> [AFTER <retrieval specifications>;

This operation uses the selected data sets as a gulde, never changing
the contehts of any sélected data sets., The data string of new values is
unlimited except that only one data set can be inserted at the level of
the specified repeating group; the number of descendent data sets from the
new topmost parent data set is unlimited.

I1f the connector word is BEFORE, the new data tree is inserted before

each selected data set, If the connector word is AFIER, the new data tree

is inserted after each salected data set,
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....... PREVIOUS WHERE <retrieval specifications>;
e PREVIOUS option 1s similar to the DITTO option encountered in the
t.val request, except that it pertains to the data string. When this

-~ 2 is used the previous data string is simply used in this particular
‘it request.,

In order to make permanent the update actions executed, the updated

©1 base must be saved on a magnetic tape, by issuilng the save data base

- -and.,

3.6 REPORTER COMMANDS -

KEPORTER;

This invokes the retrieval module which is overlay (6,0).

A report can only be generated i1f subsets of data have been retrieved
‘ren the data base by use of the RETRIEVAL module. However,‘if the retrisved
i1tz 1s to be used by the REPORTER module, all retrieval requests should con-
tain the word QUALIFY, instead of the word PRINT. This causes the retrieved
output to be structured for input to the RETRIEVAL module and assigns the
extracted data to a SCOPE scratch file, .

FORMAT;
This informs the module that a report format description 18 to follow.
The report format descriptions of interest to the typical uyser are:

a. Report Title for Report

b. Column Heading for report

c. Components to be included in the report

TITLE 18

<literal string>;
T
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¢iiteral string>:i:= any alphanumeric string of display code

characters except the °,

atring>;

or the ";"/,<literal

This placed the literal string values on the first page of the report.

. are left-justified.

IEADING 1S
<literal string>;

R

This places the literal string values beneath the title lines on

. ¢irst page and at the top of each subsequent report page. Headings are

1rit justified.
DETAIL IS <component name>
D C <compcnent number>
<component name~,
C <component number>,

FINIS;

This indicates the end of the record format descriptiom.

GENERATE ;

This causes the report to be printed on the REPORT file under the

record format description,

4., FILE ORGANIZATION OF THE SYSTEM

Since the basic purpose of this system is
{{les of data effectively, the problem of fille
irportance. The system's file organization 1s

speed of response, use of storage, maintenance

to manage large and complex
organization is of paramount
critical in determining its

of structural relationships

among data, ability to manipulate data, and usefulness of output.
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psers of information systems whose needs are predefinable rarely
| systems with complex fille structuring capabilities. Serial-access

..".4 on tape or random access storage devices with dictionaries containing

. fow known key words are adequate enough to meet the demands of such

: rential users,

liowever, most growing organizations are already handling their pre-
¢Inable needs to their satisfaction and are anxious to give a more
.1.~1y response to their nonpredefinable information needs, which usually
.riginate from the higher management echelons.

The inverted file structure used as the basis for the file organization

in this system 1s directed towards such ad hoc queries,

4.1 TFILE STRUCTURE OF THE SYSTEM -

In the earlier days of file processing, a file was taken to be a
collection of records, each of which was assigned a unique address., These
wique addresses were collected iInto & set called the directory. In order
to locate a set of records, having some common key word, all the addresses
{n the directory were used for bringing in the corresponding records for
examination to see 1f it contained the desired key word. This, of course,
constituted uneconomical file processing [11]..

The inverted file structure was developed to increase file processing
efficiency. Inlthis type of structure, the directory contains a copy of its
key words and each of the key words is associated with the addresses of
all those records which contain that key word. Hence in order to find a set
of records containing a common key word, one has only to scan the directory,

and on finding the desired key word all the associated records are available.
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In this system, the lnverted file structure is totally organized and
. -ted by component value and cccurrences of each value. Any value of any
sonent can be used as a key for retrieving information. All potential
.ays are grouped into blocked tables in a manner designed to minimize
. rage transfer requirements.
The definition tables define only the structure of the data base. After
“,ra values have been entered into the data base the data base now consists
-+ the definition tables, the selection tables and the retrieval tables.
;-2 tables are partitioned into blocks of 256 ceﬁtral memory words and these

rartitions are transferred from disk to central memory as required by the

system,

4.2 DESCRIPTION OF TABLES -

The table organization 1s schematically illustrated in Figure 4.1.
A supmarization of table contents and an explanation of the pointers 1s

appended to clarify the schematic representation.

The definition tables are:

1. CDEFINA AND CDEFINB TARLES - Each entry in khese tables corresponds to
a component in the logical entry definition as declared by the user. Items
in the tables contain properties and attributes for each component and the
relationship among components as described.by the user; The maximum number
of components allowed in a data base is 1023 and the nesting of repeating
groups is 63 below the level 0 components.

Hence In essence the CDEFINA table contains the logical entry structure

ordered by user definition, whereas the CDEFINB table contains the user-
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;140d component number and the type of value, assoclated with that
~ment.
('S TABLE - Each entry in the CELS table corresponds to a component
.. the logleal entry definition. A maximum of 150 characters 1is allowed
. - yser—defined component names, This table 1s not ordered as it is
.csed by a relative address pointer from CDEFINB. This relative add-
. 15 pointer is the system—assigned component number, which is used through-

« the selectlon and retrieval tables, rather than the. user defined com-

;.nent number.

The selection tables are -
1. CVALDIR TABLE - Each entry in the CVALDIR table corresponds to a single
. rtition in the CVALUES table. For each element in the logical entry
iwfinition for which data values have been entered, there are as many
(VALDIR entries as the number of CVALUES partitions created for that element.
(vALDIR entries need not be ordered, as the set of entries pertaining to a
single item are linked. CVALDIR entries indicate the highest value in a
(VALUES partition and, thus are used to point to the CVALUES partition
wiere a data value may be found 1if it e#ists in the data base for the given
element, i.e., it is a pointer to the assoclated block.

Thus CVALDIR is a page directory.to values for each component having
a value in the data base; and is accessed by item CPVDIR of the CDEFINE
table.
2, CYALUES TABLE - Each unique data value agsigned to a given element is
represented by one and only one entry in the CVALUES table;' Each CVALUES

partition contains entries pertaining to only one element, Entries within
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m.u.m.cﬂm 4.1 TABLE ORGANIZATION WITH RELEVANT POINTER ASSOCIATIONS

:

!

CDEFINA
TABLE

CENAMEA

CNAME
TABLE

CELS
TABLE

CPEL,

CPNAME

X
CVALUES
TABLE

| CORATR Ta3Lit

[Hahd]
s - et 2y s

i
i

CFINDA

CDEFINB
TABLE
CPVDIR
. 2
CVALDIR
TABLE
CVLOC  CUNEXT
P M— |
CENTS TABLE
CVTAST |
i1
S CFINDL CLINK U
CFIND |4
TART CPUP



44

. -wrtition are ordered by low value first with respect to the total
* » in table CNAME, but the set of partitions for any given element

! not be ordered or consecutive in the CVALUES table. Only the first
.+ characters of each unique value are stored, and there is a pointer to
¢+ full literal string in the CNAME table. If one were to attempt a
iqary search in such a table, the disc transfer time would be excessive.
~.ce the CVALDIR TABLE 1s used so that within one disc transfer the
v sropriate block of value list can be located and consequently searched.
i, CENTS TABLE ~ Each value in the CVALUES is crass~indexed to the CENTS
t:hle where the occurrences of that value may be found. These occurrences
are called "data sets." The first word of each list contains the count
f occurrences. The list of set numbers is ordered from low to high. If

A

the value is unique, instead of pointing to the CENTS table, CVALUES points

¢ircctly to the CFIND table. There is an item in the values list indicating
vhether or not any value has occurred only once,

4, CNAME TABLE ~ A CNAME entry exlsts for each unique data value assigned
te an element. If the value was hssigned to a specific element in more
than one data set, one and only one copy of the value 1s retained in the

CIAME table, and it 1is pointed to by pointers in the appropriate CDATA

table entires. Entries in the CNAME table are used in matching when unique-

ness 1s not assured by the corresponding CVALUES entry and are used in gen-

erating report output.

The retrieval tables are:

1. CFIND TABLE - CFIND Table is indexed by the CENTS TABLE. It resolves

any hierarchical retrieval problems and locates the entries in the data table.
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1 contains an entry for each data set that exists in CDATA, If no
eng were entered for a data set but other data sets exlst at a deeper
{cal level for the same family of data sets, then a dummy CFIND entry
(; created for the null parent get. There are four items in CFIND that
1~ used to accomplish retrieval of hierarchical data (1) a repeating
;owup identifier (RGID), (2) a up pointer (3) ripght-pointer and (4) a
t-m-pointer. They have the following functions: the RGID identifies
.o group with which each CFIND entry (data set) is assoclated (the
t.ntifier at level O in each loglcal entry is always zero). The up- and
Jivwm-pointers are relative pointers that contain positive values. The
|m~pointe£ contains the relative location of each data set's senior in
the hierarchy tree (lower data set number). Except at level zero, the
up-pointer always points up. At level zero, this points to the relative
location of the next loglcal entry. The right-pointer contgins the rela-
tive location of the next data set-number at the same level (higher data
set number). If there are no more data sets in the loglcal entry at the
same level, the right-pointer equals zero. The right-pointer links all
data sets at the same level across family boundaries. The down-pointer
points to the junior of each data set in the hierarchy tree (higher data
set number), If a daéa set has & junior, it is guaranteed to be in the
next higher data set,
The last plece of information in CFIHb 1s a pointer to the location
of the associated data set in CDATA, Hence, the CFIND tablé prescerves

the vertical and horizontal hierarchical structures within a logical entry

and between loglcal entries,
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¢DATA TABLE -~ Each CDATA entry serves as a directory to access actual
- values entered for specific elements in a single data set. Every
<y set in the data base that contains at least one data value has a
- 4 entry (accessed by item CPLOC of the corresponding CFIND entry for
.+ data set). If the data set 1s a dummy entry in the CFIND table,

» no CDATA entry exists and item CPLOC=0, The CDATA TABLE contains a
~onent number which is a direct index back to the dictionary. It also
wtalns a pointer into the CNAME table.

CDATA is constructed at load time in the order in which data arrives.
¢ there 1s no hierarchical information in the logical entry, then there
‘s only one data set in each entry. That data set is defined as level O.
4 data set In CDATA is created for every occurrence of repeating group
tr1formation at one level. A data set may be thought of as entry within
11 entry, There 1s an item in CDATA that indilicates when the end of a data

sct has ocecurred.

4.2 (a} SUMMARIZATION OF TABLE CONTENTS -~

1, CDEFINA TABLE - Logical entry structure declared by user definition.

2, CELS TABLE - String of display cede characters comprising the
user defined component name,

3. CDEFINB TABLE -~ User-defined component number and pre of value
assoclated with the component.

4. CVALDIR TABLE - Directory table to values for each component .,

3. CVALUES TABLE - Unique values of components in an ordered and paged
fashion, containing truncated or binary value.

6. CNAME TABLE - Display code string containing full display value;
only one unique value for each component. The table

is unordered,
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CENTS TABLE - Pointers to the different data sets containing
the same value for a component. The table is
unordered,

CFIND TABLE - Hierarchical structure of data sets and logical
entries in the data base, The table is unordered,

DATA TABLE - Grouped by daéa sets and containing pointers to
the component number and the value associated with

it.

(b) EXPLANATION OF POINTERS -

LPNAMEA - Pointer to the header word of the CELS table entry
which contains the component name for this compornent,

CPEL - Pointer to the CDEFINA and CDEFINB table entries

assoclated with this component name.

CPVDIR - Poiﬁter to the first CVALDIR entry for an element.

CVNEXT - Pointer to the next CVALDIR entry for the same element.

CVLOC - Pointer to the first word of the relevant CVALUES
particion.

CPNAMEB -~ Pointer to the first word‘of the CNAME table entry

which contains the entire value string in display
code associated with this representation in the
CVALUES entry.

CPFINDA - Pointer to the first word of the CENTS table if
this value occurred more than once for this element;
otherwise this is a pointer to the single CFIND table

entry in which data set this value occurred.



CVIAST -

». CLINK -

f,FINDL -

ceup -

CPRIGHT -

i, CPDOWN -

(4. CPLOC -

15. CPVAL -

16. CPVAR -

17, CHOOK -

4.3 ANALYSIS OF FILE

As the data base
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Pointer to the last item in the entire CENTS entry
for this unique data value,

Pointer linking all blocks pertaining te multiple
occurrences of the same unique data value,

Pointer to the CFIND table entry in which data set
this value occurred.

Pointer to the CFIND entry for the data set at level
n-1 with which this 1ével n data set 1s associated
as a repeating group.

Pointer to the next daﬁa set on the horizontal

chain of data sets at level n, which have the same
parent data set at level n-1. "
Pointer to the CFIND.entry for the data set at level
ntl assoclated with this level n data set.

Pointer to the beginning of the CDATA table entry
for this CFIND entry if any data values have been
entered for this data set.

Pointer to the relevant CNAME table entry which in
turn contains the actual data value assoclated with
this element.

Pointer to the CDEFINA and CDEFINB table entry for
the element in this data set,

Pointer which links a sequence of blocks that comprise

one CDATA entry,

STRUCTURE -

is comprised of various tables, with each table being
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tcally partitioned into blocks of 256 central memory words, the size
: the data base does not necessarily determine the speed of response to a
ry, since only a very small portion of the data base needs to ba examined
2 order to determine the entries which qualify for retrieval.
The important factors in determining response time are:
1. Number of Boolean expressions in the ﬁHERE clause
2, Number of unique values occurring per component in each Boolean
~wrression involved in the WHERE clause.
3. Number of occurrences of the desired value in each Booiean
e-pression, 1.e., number of occurrences of the desired value in the various
lata sets, |
In order to achieve this retrieval speed certain concessions have to
‘v granted. The inverted file structure employed requires three times
r.re storage space than that required by the original data, if all com-
ponents in the data base are level 0 elements. Hence, in order to minimize
storage requirements the concept of structuring data in a hierarchical
structure must be employed.
The advantages of employing a hierarchical structure are:
1. Hierarchical structure is used to force physical proximity of
the varlous child segments related to the parent segment,
2. A hierarchical structure 1slu§ed to eliminate the storagé of redundant
data fields assoclated with the child structures, i.e,, if these are a
group of children records all with the same component value, the component
value is relegated to the parent repeating group.
However, the use of hierarchical data structures at best allows the
data base to occupy the Eame storage as the original data. But this is

not » limiting factor as storage is becoming inexpensive, whereas e
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. tipe people want to expend in order to get information is becoming
-+ and more important,
Another lmportant consideration of this file gtructure is its extreme
. +,ltivity to ordering. Most of the tables which comprised the data
~ were ordered by component value or set number depending on the infor-
. .+{on they contained. Hence, dynamic updating of the data base becomes a
¢ficult problem. In the case, where only small changes are expected,
. szall amount of space allocated in the selection snd retrieval tables,
v the use of the nulls and padding feature, provides for rapid updaging.
- wever, 1f the changes are massive, dynamic updating in this system cannot
o performed very rapldly. In fact massive doses of updating would be
‘.tter carried out in the background mode (batch mode) rather than in the
‘ernground or Interactive mode. .
Although this particular file organization requires more disk storage

than other file organizations, it is particularly suited for rapid retrieval

nf information for ad hoc queries.

5. AN EXAMPLE OF DATA BASE CREATION AND USAGE

In an attempt to fllustrate the potential of the new MARS VI system, .
the implementation of a fisheries information system for the analysis of.

catch and effort data, will now be given.

5.1 DATA COLLECTION - The Washington State Department of Fisheries has been
collecting catch and effort information regarding 40 odd speciles of ground-
fish of f the coast of Washington State, British Columbia and Alaska, since
1953. There are approximately 150,000 records of data collected in the

span 1953-1970. Each of these rccords 18 an 80 character card image which
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- .+ been coded onto magnetic tapes in binary coded decimal (BCD) on scope

rormat with a density of 555 characters per inch (cpi). The various fields

-¢ information existing in a record are illustrated in Table 5.1 [13].

Record Structure of Washington State Groundfish Data

Year

ath/Date

Fort

Days Out/Fished

Roat/Class

Fishing Aids

Species

Arca

Columns
(1-2)
(3-6)

(7-10)

(11-14)

(15-16)

(19-21)

(22-24)

(25-30)

Last two digits of current year.

Number of month (1-12) and date of
month of landing i.e. when the interview
is taken, '

Col. 7: Primary area i.e. Seattle
and Bellingham, which represent two port
clusters.

Col. 8-10: Secondary area i.e. port of
landing within the port cluster.

Col. 11-12: Total number of days from
time vessel leaves home port to day of
return,

Col. 13-14: Total number of days
fished,

Col. 15-17: Vessel code number,
Col, 18: Vessel class number,

Col. 19-20: Blank: these columns are
not presently being used.

Col. 21: Vessel fishing aid code for
horsepower.

Code number used to designate a par-
ticular species,

Pacific Marine Fisheries Commission
- Col. (25-26)},.

Washington statistical areas
- Col. (27-28).

Ground areas
- Cel. (29-30).

TABLE 5.1
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- -1 Hours (31-33) The total number of hours (to the
nearest tenth) fished in each area and
at a particular depth.

o (34) Code number which best defines fishing
efficlency e.g. effective fishing with
adequate catch per effort is designated
the code number 1,

-1 (35-36) Number of drags in each area.

th (37-45) Col. 37-30: Minimum depth fished in
each area.

Col. 40-42: Maximum depth fished in
each area. '

Col. 43-45: Average depth fished in
each area.

ieh (46-59) Col. 46-52: Total catch of all species
at a particular depth,

Col., 53~59: ¥Eetimated catch by species
for a particular depth,

.orcentage (60) Percentage of species in total catch.
‘rice (61-63) Price of species in cents per 1b,

ot Type (66-67) Net type code number,

"agh (68-69) Mesh size to nearest tenth inch without

decimal place, :
[tmits (70-71) Limit restriction on species,

‘rarch Hours (72-73) Actual hours spent on the grounds, running
with fish finding gear operating, to the
nearest hour.

(74-80) Not presently Being used,

fmments -~ In essence each record contains the estimated catch in lbs, with
reference to a particular area, a particular species, a particular depth,
+2l a particular date. It should be noted that the date for a particular
trip 1s the date of landing and is hence common to all records created for
that trip,

TABLE 5.1 (Contd)



The data records are divided into year files and within each year

;i s the data 1s sorted in the ascending order according to the following

.rt order,
1, Date of interview
2. Boat number
3. Washington State area
4. Depth of fishing

7.2 DATA STRUCTURE - In the groundfish interview data one card image
represents a serles of drags by a particular boat, for a particular trip,
ratching any one specles at any one depth in any one area."

approximately by ten-fathom intervals,
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The aggrepated data, then, appearé ir thie structure.
[~ -

Landing 1

Landing 2

(area - depth) #1 species

species

(area - depth) {2 -speciea

specles

(area - depth) #3 _species

species

(area — depth) #1 species

specles

(area ~ depth) #2 specles

specles

(area - depth) #3 “specles

specles

(area - depth) #4 .species

L : species
| -

Lot

N [

N

"Depth" 1s
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Landing-specific infoymation includes date of landing, i.e., date
. - Interview is conducted, port of landing, boat number, boat class, fish-
in; alds (horsepover of boat), days fished and days at sea.

Area-depth sbecific information includes area, depth, hours fished,
- ~her of drags, total catch and hours searched, |

Species-specific information includes specles code, species catch, per-
;oat level of species within total catch, price per pound, net type, mesh
size and limits,

In essence each record contains the astimated catch in pounds with

reference to a particular area, a aprticular specles, a particular depth,

and a particular trip (identified by date of landing).

5.3 CREATION OF DATA BASE - Having understood the mode of collection of
data as well as the record structure of records in the data file, one
can now proceed to define the structure of the data base, In order to
{1lustrate the new MARS VI system, two structures for the data base will
be given. The definition structure for the first data base will be con-
stituted of linearly structured entries, whereas the definition structure
for the second data base will be constituted of hierarchically structured
cntries,

The DEFINE section for Data Base I should be: [Appendik nj.

DEFINE; |

NEW DATA BASE  DATA BASE 1;
1) DATE OF LANDING (INTEGER NUMBER)
4) PORT OF LANDING (INTEGER NUMBER)
6) TOTAL DATA SPENT ON TRIP (INTEGER NUMBER)

7)  DAYS SPENT FISHING (INTEGER NUMBER)
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.) BOAT NUMBER (INTEGER NUMBER)

3) BOAT CLASS (INTEGER NUMBER)

+1) WASHINGTON STATISTICAL AREA (INTEGER NIJMBER)
«s) TOTAL HOURS FISHED (INTEGER NUMBER)

:7) NUMBER OF DRAGS (INTEGER NUMBER)

-7) AVERAGE DEPTH OF FISHING (INTEGER NUMBER)
1) TOTAL CATCH OF ALL SPECIES (INTEGER NUMBER)
11) SPECIES CODE (INTEGER NUMBER)

1?) TOTAL CATCH OF MAJOR SPECIES (INTEGER NUMBER)

MAP;
The linear structure formed by the above definition of the data base
fg {}lustrated in TABLE 5.2,
The actual loading of the data base according to the definition struc-

ture constructed above in order to create a valued data base, 1s accomplished

by executing the following command statements:
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Date of Landing

Port of Landing

Total Days Spent on Trip
Days Spent Fishing

Boat Number

Catch Information

Boat Class

Wash. Statistical Area
Total Hours Fished

No. of Drags

Ave. Depth of Fishing
Total Catch of all Species
Species Code

Total Catch of Major Species
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LOADER;
DATA FILE IS GFISH;
DIRECT FILE INPUT;
1) FROM COL 1 TO COL 6
) IN COL 7 |
/) COL 11-COL 12
3)  15-17 |
3) IN COL 18
13) FROM COL 27 THRU COL 28
15) 31 THRU 33
17) COL 35 THRU COL 36
20)  43-45
21)  COL 46-COL 52
11) COL 22-COL 24
22) FROM COL 53 to COL 59;
ISSUE REPORT WHEN ALL LEGALITY CHECKED;
SCAN; |
The DEFINE section for Data Base II should be: [Appendix G]:
DEFINE ;
NEW DATA BASE DATA BASE II;
1) DATE OF LANDING (INTEGER NUMBER)
- 4) PORT OF LANDING (INTEGER NUMBER)
6) TOTAL DAYS SPENT ON TRIP (INTEGER NUMBER)
7) DAYS SPENT FISHING (INTEGER NUMBER)
8) BOAT NUMBER (INTEGER NUMBER)

9) BOAT CLASS (INTEGER NUMBER)
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ASHINGTON STATISTICAL AREA (INTEGER NUMBER)
TOTAL HOURS FISHED (INTEGER NUMBER)

) NIMBER OF DRAGS (INTEGER. NUMBER)

-} AVERAGE DEPTH OF FISHING (INTEGER NUMBER)

o'y TOTAL CATCH OF ALL SPECIES (INTEGER NUMBER)

) CATCH INFORMATION (REPEATING CROUP)

'1) SPECICS CODE (INTEGER NUMBER IN 30)

'?) TOTAL CATCH OF MAJOR SPECIES (INTEGER NUMBER IN 30)

AV

‘I'hé hierarchical structure formed by the above definition of the data
base is 1llustrated in Table 5.3,

Once the data structure of the data base has been defined one proceeds
to actually loading the data wvalues into tt-ne data base in order to create
s valued data base, This is accomplishéd below:

LOADER;

DATA FILE IS GFISH;

DIRECT FILE INPUT;

KEY COMMON FIELDS FOR THIS LOGICAL ENTRY ARE C1, C8, ClJ, C20;
!} FROM COL 1 TO COL 6 &

4) 1IN COL 7

6) COL 11-COL 12

7) COL 13 THRU COL 14

8) 15-17

9) 1IN coL 18

13) EROM COL 27 THRU COL 28

13) 31 THRU 33
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Date of Landing
Port of Landing
Species Code Total Days Spent on Trip
Days SpenF Fishing
Boat Number
atch Information
Boat Class
Wash, Statistical Area

Total Catch o Total Hours Fished
Major Speciles
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No. of Drags
Ave. Depth of Fishing

Total Catch of all Species
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coL 35 THRU COL 36
) 43-45
-y COL 46-COL 52
1) COL 22-COL 24
©’) FROM COL 33 TO COL 59;
-5UE REPORT WHEN ALL LEGALITY CHECKED;
el
The key common fields are used to inform the system as to which
fiolds are to be compared in order to identify records belonging to the
same loglcal entry. In the case of this particular data structure,
Cl = Date of landing

C8 = Boat numbery

C13 = Washington Statistical Area

C20 = Average depth of fishing, are-to be compared to achieve hierar-

¢chical association.

5.4 USAGE OF DATA BASE - Potential users of the gfoundfish data base could
be fisheries biologist, as well as managemeht personnel from state agencies
responsible for regulating and i@posing effective controls on the ground-
fish industry.

The functions of retrieving subsets of data from the data base, con-
ducﬁ}ng statistical analyses on the retrieved data, updating the data base,
as well as generatinglreports would 5e available to potential users of
the system. [Appendix H}.

Retrieval requests which might be of interest to users of Data Base I

and Data Base I1 are 1isted below with suitable comments to enhance the



61

-1arlty of the requests: .

PRINT C1, C&, C8, C9, Cl3, Cll, C22 WHERE Cl LT 540101;

The output collection contains the date of landing, port of landing,
.pat number, boat class, Washington Statistical Area, species code and the
rotal catch of major specles for all data of landings which were reported
for the year 1953,

PRINT BOAT NUMBER, BOAT CLASS WHERE DATE OF LANDING EXISTS;

The output collection would contain all the boat numbers and their
corresponding boat classes which reported even a single landing.

PRINT SUM C22, C11 WHERE C13 EQ 02 AND BOAT CLASS EQ 6;

The output collection would contain the sum of all major species and
their species code for all species caught in Washington statistical area 02
by boats belonging to class 6.

PRINT ENTRY WHERE C9 GT 2 OR Cl3 LE 80 AND SPECIES CODL EQ 254;

The output collection would be a list of all data set(s) in the
data base which have boat class greater than 2 or Washington Statistical
area less than or equal to 80 and species code equal to 254,

For the hierarchically structured Data Base II 1t is further possible
to issue the following request,

PRINT €1, C11, CéZ WHERE CATCH INFORMATION HAS SPECIES CODE EQ 251
OR TOTAL CATCH OF MAJOR SPECIES LT 30000;

The output list would contgin the data of landing, species code and
total catch of major species for all data set(s) which satisfy the boolean
expression in the WHERE clause. The interesting feature of this request
is that 1f a certain data set in a particular repeating group famlly quali-
fies for retrieval, then all data sets belonging to that repeating group

family also qualify for retrieval.
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other retrieval requests which conform to the syntactical structure
~elfied in the description of the refrieval commands may be specified

.. the user. Dlagnostic messages will occur 1f the syntactical structure
s {ncorrect or 1f the WHERE élause is not satisfied [17].

If the user desires to manipulate data values in the data base involv-
{ng logical entries, portions of logical entries, data sets or isolated
tita items, the update requests permit him this capability,

Some possible update request for Data Base I and Data Base II are
listed below:

ADD BOAT CLASS EQ 3 )) END WHERE BOAT NUMBER EQ 126;

The boat number 126 is assigned boat class 3 1if that particular data
ftem (1.e. boat class) does not already have a value, If it has a value,
no action is taken,

CHANGE C4 EQ 1 )) END WHERE Cl1 EQ _.530506 .and C8 EQ 199;

The port of landing is assigned the value 1 for the selected data set
(s) 1f that data item already has a particular value. If the data item
does not ﬁave a value, no action is taken.

REMOVE ENTRY WHERE C8 EQ 99 AND C13 EQ 10;

The entire level 0 data set(s) which satisfy the boolean expression
are removed from the data base,

ASSIGN C13 EQ 02 )) END WHERE C8 EQ 260;

All selected data sets are altered, whether the particular data item
i{.e, Washington Statistical Area has a value or not. Hence this command
is unlike the ADD and CHANGE operations which are conditional.

The update requests below may be issued only for Data Base II:

ASSIGN CATCH INFORMATION EQ 11)254 22)25000)) END WHERE C11 EQ 254;
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As the request speclfies catch information which is a repeating
group each selected data set 18 entirely empyied of all values end filled
entively with the values specified in this update request.

REMOVE TREE ENTRY WHERE C9 EQ 9;

This would remove all logical entries which satlsfy the boolean

sxpression. In this sense, tree operations affect more than one level
of data sets, 1,e.,, they are multi-level operationms.

ASSIGN TREE CATCH INFCRMATION EQ 11)251 22)15000 )) END WHERE Cl LE
5305013

For each selected data set, a REMOVE TREE operation is performed
and then an entirely new data tree contalning the data string specified
{n the request 1s inserted in its place,

INSERT TREE ENTRY EQ 1) 530413 4) 2 6) 10 7)06 8) 151 9) 1
13) 08 15) 010 17) 25 20) 680 21) 55000 11) 256 22) &QOOO )) END
BLFORE Cl EQ 530416;

The user spécified logical entry 18 Iinserted in the data basé before
the logical entry (s) with date of landing 16th April 1953. The AFTER
clause may be used instead of the BEFORE clause depending on where the
insertion of the new logical entry is desired.

In case new logical entries are to be appended to the end of an
already existing data base it 1s more efficient and economical to use the
LOADER module. As an example, consider that catch and effort data for 1954
is to be integrated with the 1953 data base in order to develop a compre-—
hengive data base. In order to develop a comprehensive data base which is
lirearly structured, the procedure outlined below is required:

LOAD DATA BASE FROM L1953;
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LOADER;
DATA FILE IS DFISH;-
DIRECT FILE INPUT;
1) FROM COL 1 TO COL 6
4) 1IN COL 7
6} COL 11-COL 12
7) COL 13 THRU COL l4
8) 15-17
9) IN COL 18
13) FROM COL 27 THRU COL 28
15) 31 THRU 33
17) COL 35 THRU COL 36
1) 43-45
21) COL 46-COL 52
11) COL 22-COL 24
22) FROM COL 53 TO COL 59;
ISSUE REPORT WHEN ALL LEGALITY CHECKED;
SCAN;
SAVE DATA BASE ON L5354;
EXIT;
It was assumed that the 1953 linearly
i.e, Data Base 1 was available on filename
figh catch and effort data is available on
The comprehensive linearly structured
groundfish data is now saved on a magnetic

name, L5354,

structured groundfish data base
L1953; whereas the 1954 ground-
filename DFISH.

data base for 1953 and 1954

tape, identified by its file-
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For the purpose of creating a comprehensive hierarchically structured
sita base, it is assumed that the 1953 hierarchically structured groundfish
¢:ta base is availlable on filename H1953, whereas the 1954 groundfish catch
»od effort data is available on filename DFISH.

The procedure outlined below fs required to achleve the desired -
ohjectives

LOAD DATA BASE FROM H1953;

LOADER;

DATA FILE IS DFISH;

DIRECT FILE INPUT;

*LY COMMON FIELDS FOR THIS LOGICAL ENTRY ARE Cl, C8, Cl3, C20;
1) FROM COL 1 to COL &

4) IN COL 7

6) COL 11-COL 12

7) COL 13 THRU COL 14

8) 15-17

9) IN COL 18

13) FROM COL 27 THRU COL 28

15) 31 THRU 33

17) COL 35. THRU COL 36

20)  43-45

21) COL 46-COL 52

11) CoL 22-COL 24

22) FROM COL 53 TO COL 593

ISSUE REPORT WHEN ALL LEGALITY CHECKED;

SCAN;
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v, DATA BASE ON H5354;
s (1T

The compreﬁensive data base for the 1953-1954 groundfish catch and
{nformation data would now be available on filename H5354, 1t is mandatory
mat the filename be a magnetic tape, otherwise the data base will not be
saved.

In order to generate reports of the retrieved subseta of data, the

following procedure should be applied for data retrieved from either Data

pase I or Data Base II:

RETRIEVALS

QUALIFY C1, c9, C13, C21 WHERE Cl1 EXISTS;
QUALIFY €8, C9 WHERE Cl EXISTS;

REPORTER;

FORMAT;

LINES PER PAGE = 55;

TITLE IS GROUNDFISH 1953 CATCH REPORT;
JIEADING IS DATA OF LANDING, BOAT CLASS, WASHINGTON STATISTICAL AREA, TOTAL
CATCH OF ALL SPECIES;

DETAIL IS C1, €9, C13, C21;

FINIS3

FORMAT;

LINES PER PAGE = 40;

TITLE 1S GROUNDFISH 1953 BOAT INFORMATION:
HEADING 1S BOAT NUMBER, BOAT CLASS;

DETAIL IS C8, C9;

SP 13 IN D13

FINIS;
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- “7ORTER;
(i ERATE;

Statistlcal analyses of the retrieved subsets of data from Data
sase I and Data Base I1 may be performed either in the same session, or
caved on a magnetic tape for input to a statistical package or program at
1 later time. However, the same retrieval request is required in either
case,
QUALIFY ON FILE SRETV Cl, €13, €21, C22, Cll WHERE Cll EQ 251;

This would retrieve all data set(s) which satisfy the boolean expression
and the output collection would be available on filename SRETV, which may
be either a disk scratch file or a magnetic tape. The format specifica-

tions for the output collection would be in accordance with the format

specified by the user's input data file.

6. CONCLUSIONS

6.1 CONCLUSIONS OF THE RESEARCH -
In order to compare the performance of the new MARS VI system with

the old MARS VI system, two data bases were created using both systems.
Both the data bases used 2101 records from the 1953 groundfish catch
and information data, Data Bagse I was linearly structured and hence was
composed of 2101 logical entries, each logical entry having.13 different
attributes, Data Base II was hierarcﬁically structured and |
this hierarchical structuring, was composed of 648 logical entries having
14 different attributes,
The cost of creating the two data bases in the old and the new MARS VI
system {3 summarized in Table 6,1,

The cost of creating a data base using the new MARS VI system can be



68

%9418 = 1S0D
Q4S8 6267520 = OT
035 6407290 = dd

OES 97187901 = D

%6 GES = IS0D
03S ST6°890 = OI
JES 6TO"STIT = ad
0FS 60%'957 = aD

RILSXS
IA S¥VH M3IN

CET6TS = 1SOD

038 BLTEELO = OI

0dS €487 [EL0 = 44

IS %ZL° 19T = 4D

T T%S = 1S0D
2a8 £68°6L0 = O
O4S Z¥0°590 = dd
04Ss 9YL"TSE = dD

K2LSXS
IA S¥VK 4T10

ISVE VIVQ ONIIVIED 30 IS0D

T°9 ZIEVL

IT
Jevd
QA {¢!

asvd
VLVQ



69

further reduced by decreasing the field length requirements. Presently

the new MARS VI system requires a field length of 75000 (octal) central
gemory words whereas the old MARS VI system requires a field length of
60000 (octal) central memory words. This increase in the field length

of the new MARS VI system came about as a result of the new programs

added to enhance the old system. However by causing these new programs to
be treated as a separate secondary overlay, the field length may be reduced
back to 60K (octal) central memory words.

It is expected that the reduction in the field length requirements
of the new MARS VI system will cut the costs indicated im Table 6.1 as
the job cost formul# is,

Ci =P % [CPi + FLi (PP!. + 4 * 101)] .
vhere |

P = job priority (1-4)

Ci= the cost of the ith step
CPi= the central processer timg used in the ith step
FLi= fraction of the central memory used in the 1#h step

(200,000 octal = 100% of central memory)

PPiﬂ pexipheral processor time used during the 1th step
IOiu disk channel time used during the ithlstep.

The actual X reductlons expected because of the field length reduc-
tion from 75K (octal) to 60K (octal) will be:

Data Base I -

%4 reduction in cost = 12.075

Data Bage 1 =~

2 reduction in cost = 12.183
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This rescarch effort has successfully achieved the following objec-
tives:

(a) The severe input data restrictions which caused enormous
problems to create the data base have been removed., The user of the
ncw MARS VI system does not have to concern himself with the peculiar
{nput required by the old MARS VI system, but merely describes the
entries of his file in the new syntax of the LOADER module. The new
syntax is easy to understand. Consequently the creation of a data base
{s simplified.

{(b) The introduction of the QUALIFY command in the RETRIEVAL module
of the new MARS VI system has given the user a powerful tocl to conduct
complex analyses of his retrieved data, a feature which was not available
in the old MARS VI system.

This feature is significant, as only a few of the current generalized
data management systems offer this capability [1].

An area which could not be considered in this research was the quanti-
tative analysis of refrieval and update efficiency. |

The reason for this was the unavailability of interactive facilitiés on
the CDC 6400 system. This made it impossible to determine on-line time
response which could have served as a useful measure of retrieval and up-
date efficigncy.

In order to successfully achieve the research objectives, major
changes were necessary to the CONTROL module and the LOADER module, while
ninor modifications were required in the RETRIEVAL module,

In making these changes it was strongly felt that even with the

modularity architecture employed in the MARS VI seystem, it is a difficult
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task to incorporate new features. However, as has been demonstrated by
this research effort, the original system can be enhanced to provide

greater flexibility and ease of usage.

6.2 RECOMMENDATIONS FOR FURTHER RESEARCH -

During the past decade there has been a significant amount of research
devoted to the design and construction of natural language question-—
answering systems. Simmons' article [26] provides an excellent survey of
work in that field. Paralleling the development of natural language
question-answering systems has been the development of generalized data
management systems,

Unfortunately there has been distinct differences in the scope and
orientation of the activities in question-answering and data base manage-
ment systems., Researchers in the question-answering area have stressed
the development techniques to interpret the meaning of questions posed in
English., Their main concern has been on translating natural language
questions into a form that can be answered by direct retrieval from a file,
and small-scale experimental computer models have been‘built to test these
techniques. 1In a striking contrast, work on data management systems has
been aimed at early operational use and has emphasized techniques for
efficiently storing and rapildly accessing large quantities of formatted
data, while relying on a relatively simple artificial query lénguage for
data retrieval purposes.

An interesting system could evolve, if these two developing technolo-
gles could be suitable combined to achieve a capability of interrogating

large formatted data bases in a subset of English with reasonable on-line

response times,
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Kellog, in his article {12] presents some evidence for the thesis
that, for some kinds of structured data bases, an English subset may be
usefully veallzable within the not-too-distant future.

The approach which has been suggested is the formal specification of
a query language, a similar specification of the grammar for an English
subset, and the description of a semantic interpretation procedure that
allows questions to be translated into queries that will fetch or compute
relevant facts.

Hence, in order to design a system where users may converse with
large computer data files in an interactive mode using subsets of ordinary
English, one would require the following basic units in the system,

1. A question-processing sub-system to translate English questions
into query~language form '

2, A generalized data management system like the MARS VI system
which would serve as the answering subsystem.

Systems which link together the convenience of phrasing questions in
English with the data storage and retrieval system-appear to be the develop-
ing trend in this area,

A meaningful continuvation of this reseafch would be the development
of the system proposed above. However, in order to widen the class of
translatable questions it is sﬁggested that a significant attempt be
made to extend the expressiveness of the query language.

Regearch directed towards this goal would certainly lead to improved
man-machine communication and make it possible for a computer system not
only to allow economical representation of and rapid access to facts stored

in the system but also assist in the logical analysis of the facts stored

vithin the system.



10,

11,

12.

13,

14,

15,

16,

73
7. BIBLIOGRAPHY

A Survey of Generallzed Data Base Management Systems. CODASYL Systems
Committee, May 1969,

Biomedical Computer Programs = BMD - University of California, 1971.

Blefer, R. E. Treating Hierarchical Data Structures in the SDC Time-—
Shared Data Management System. Proceedings of the 22nd National Con-

ference, 1967, p. 67, 41-49.

Blefer, R.E. and Vorhaus, A.H, File Organization in the SDC Time-
Shared Data Management System, IFIP, F92 - F97, 1968.

CDC 6400 Users Guide. University of Washington Computer Center, 1971,

Dodd, George G. Elements of Data Management Systems. Computing Surveys,
117-133, June 1969,

Everett, Gerald D. Remote File Management System. University of Texas
Computation Ceanter, Austin, Reports TSD 0-6, 1969,

Feature Analysis of Gemeralized Data Base Management Systems. CODASYL

Systems Committee. Communications of the ACHM, 1971 14(5), 309-318.

Fortran Reference Manual, Control Data 6400/6500/6600 Computer Systam,

1969, '

GIS Application Description Manual. IBM Document, H20-0574,

Hsiao, D. and Harary F. A Formal System for Information Retrieval from
Files. Communications of the ACM, 1970, 13(2), 67-73.

Kellogg, C.H. On-Line Translation of Natural Lanpuage Questions into
Artificlal Language Queries, SDC Document, SP-2827, 1967,

Khanna, Karua. Information Storage and Retrieval Mini-system for
Washinpton State Groundfish Data. Information Systems NW02, Norfish,
University of Washington, August 1971.

Khanna, Karun. Report on MARS VI System. Information System, NIOS,
Norfish, University of Washington, August 1971,

Khanna, Karun. A Multi-Access Retrieval System for the CDC 6400.
Information Systems, NI17, Norfish, University of Washington, April 1972.

Khanna K., Buss, I., Reeves, J. Upgrading of the 1953-1966 Washington
Groundfish Data. Information System, NW10, Norfish, University of
Washington, September 1971.

MARS VI - Multi-Access Retrieval System - For Full Inversion. Contrel
Data 6400/6500/6600 Computer System. Reference Manual, 1971,




28.

74

Naur, P. Revised Report on the Alporithmic Language ALGOL 60, Com-
munications of the ACM, Jan. 1963, 6(1), 1-17.

Nie, N.H, Bent, D.H., and Hull, C.H. SPSS ~ Statistical Package for
the Soclal Sciences, 1970,

olle, T.W. MIS: Data Bases. Datamation, Nov. 1970, 47-50,

Olle, T.W. UL/l: A User Language for Document Agglicationa. Pro-

ceedings of the ASIS Conference, Vol. 5, 1968, 151-153.

Raucher, V.L, and Schwimner, H.S. The Basic Language Specifications for
the Time-Shared Data Management System. SDC Document T14-3370, 1967.

Rangel, R.G. A Design Approach to User Customized Information Systems.
FJCC, 1968, 171-177.

Report of the CODASYL Data Base Task Group. April 1971.

Schubert, R.F. Basic Concepts in Data Base Management Systems. Data-
mation, July 1972, 42-47,

Simmons, R.F. Answering English Questions by Computer: A Survey.
Communications of the SCM, 1965, 8(1), 53-70.

Smith, L. and Golde, H. Programming Language Descriptions. Technical
Report No. 69-3-5, Computer Science Groups, University of Washington,

March 1969,

TANDEM Users Guide. University of Washington Computer Center, Seattle,
Washington, July 1971,




75

OO0 HOHOOHONOO

Serys
T2AST-TITNR

(44
IT
(51
12
0z
LT
ST

=3O -oom
~

#

Jusuodu
pouls
lesq

0 L %1
0 't £T
0 o (41
0 L 11
T £ 0T
0 [ 6
0 £ 8
T Z L
0 T 9
T £ 9
0 rA v
0 [4 £
0 ki [4
0 9 T
les :
BlEP ® JO #
0o Butuul8eq . 1uwauodmon Juauodmon
se ayx 03 Jo poudrsse
lajugog y38uag wa3sig

TIEVL TID

IT °seq ®BieQ 10J S3TQEI uoTIdriosep usuodmod poutiep aasn

39
(44
[44
9%
134

T¢
L2
81
c1
£T
1T

uauodmod
Jjo
vor3teod
Axels

*V X7ruoddy



16

O000O00DO0OO0OQLOOA

813
9TqE]
ausuoduon

3o pui

—

U‘\OOOMO?{OONOOOO

Kajue

T3A9T
=F3Tnit
axau
sy o1
ae3urod

0 [
0 (4"
0 T
0 0
ki 0
0 0
0 0
£ 0
0 0
4 0
0 0
e 0
0 0
1 0
§2TII0D
T2aeT .
-tafn@m Jo - dnoag
uostaeduod Sur3wedaa
03 ITqe3 qusz1ed JO
guiaas ¢ Iwauoduod
BIBRP 9Y3 peuBysse
o3 xajutod wa31S4S

=gV 21D

W eF s ST N T ST T T PO T

quaucdwod

39,
adAf

OO0 OOOO O

jusuodwod
3o
# Tea9]



77

s matiats g AN

LEtag

ILD 29%a

e i e e e et i e e m e e e ke U R
. T
. . i
* Ok$ CLAZ LT ] i
‘ 23773 043 : “51L00 N
. . : ' (019ey lywaCd TLT "5T00 N
.. N e e e _ G233 (TETY2¥5ilen OET | 9€ICDT ‘
INKIALED 0S £eIn30 i)
' tTU96) Lhula 12 ficoq ! '
HLT2'2)2818n [T A LT ke
) gLf00T {(T*aC7)al ’ zat030 n
. ....2...1.:»;0.:« AL ATRE UXZAITZ A xZAT NS aC S tv e lat vy Lvleld o 241t09 ..
VBINY (BRI NSCIRING (LOINSI9RIN oI ImENL
: - KILYD ¢ E£31L{3dS - .
U g 2INTL2I RO CZ2IN® (S NSISLING (AN ELING - 5,
L :.._m:.. 129N 199 IHF (TYI L (28NS i
Mig30 3AY ¢ $476C e . ¥
. .35:.33: (ESIHY LumIRt UL )N &
L. I  QahSld S¥NCR + KSWN P I Y
e o : o gz INT LT INY CUwINE i
: .o VEELINS(TEIN® (EDINY (D222 X
. _ $379348 ¢ I¥OE . i
- A CLL2INFNZINY LBZINYtRTIME 7T T T i
ou:..:u SAYO + INRC SavC - i
- ECSTINS O R LI LN e HTTIN 0TI (92FV0V38 | g0 @ %
' ot dn0ay + IL¥0 - s
vI14031 0% €O tys009 - ¥
(3111ywkld BY 110008 o
o e : vl (81Y5)ICvEd fracae i
' . ' : JONZ(( hG/0=F wlvd cesced 5
N JOHT ML PSHL Y (KT w2® kle . N »
Tt : f Hiwd T LFTS AT AT ¢ z .
! - §L-b9 £1-5%9 65-2¢ HOLYD SZ133dS 22 . ¢
. ) LA EYENTARR TR A1) S 3 ) "
- e L) 9% TS LR TR A LAY T - st
i - . ®0aZgg LT Enel nledl Say 02 o .-
YT e2 L{HT*ZHT P THTS HE L -
) oo CTe T i6-9§ L6=2 € o =5E suval Y & 7T T 4
. : EHTYEHT THE' MI s %
- R R Tg=5h £€-T¢ QIHZIJ SHNCH  $T e 3
Sem b s 4 nre2 CIHYICHTITRTY HE £ oot e
- nheyy 4=61L $2-42 Hivn 1T » . b3 |
LT 2 4 S MBI TRIYYRTY HY t . .
: - - vi-9% §L-2( wa=-22 §$319 IT. 0T !
. . £ OHT* (MT'BHT* HIB i
LS Y LA ‘eRt! WI ] -
s - " TE-b2 1§92 11=51 iv06 $0 . C 77T i
L Hte2 it LIPS S 4 i ! 14
- 52-42 Gi=12 ol=$T DIHSIs Sa30 28« C -
T LI P T it YSETE mT ¢ SR
- 92 =t3 02-%7 21-71 IND 470 90 e Tl
L ) 1 AT AR T A 1 L] H
: 13 £1=21 il chiGe9 o0 -~ 7 .
. § HTe2'/HTY HI-ZU/HT® HE42 ' (RI*THEY KT /h witd groeso -, 7.
FI-0% 602045090 Ttend 11-10 or-1¢ zie0 T . :
’ Cai*(9B1H ¥FLIIN] TogreIRd T
{4NolND93dvic IhaNI=62exl] - i
‘tinanlf Snn.umnﬂ zuonﬂun: .Suh:o.:.,.co.zc;muwa: ATa%02a “
) 1 . ot
TL/720480 <TIRT 24 WA KQISE3A KA z
reirrisr 82 T2 sss LETT 20 LeWLS £/7 ASSTONG 212780 19T OICEY -+
\\\\\\\\\\_\\_\\\\\\\\\\\\\\\\\\\\.___\\\\\...\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ ."h

oIy ovaty ot g oTrnnoait o T aIoeul

ToSLICD 03

Jezg ‘g AHIP

addy



78

CH3LY
GNILKL
CHAtY
Ctiald
QnNacte
Cnity
GN2LL
Lhdli
Chatt
LN
[TLEEN Y
LS
CuuZed
dhdt
uhdt i
CHatL
["LER R
CNALL
Qn3id
Ghat (o
GNITd
Chalt
ONJLE
Ch3go
Chnatl
Whdet
Okt
] S
GhI1 Y
CNaLL
PR
LNt
PEHEIN]
Chict
Anatd
CHALY
Gzt
Gh3ig
Onail
LNzt
Ch7Ld
CGNatt
Chald
Chaet
Cn3t
Chnaet
OHZd
CH3LT
U3l
CNatt
UNI(
LNSI(
UNZ !
GNEC ¢
ChIiL
LhItd
OMELL
unsid
ChIL¢
LhILe
Ltiddg
Lhati
Crhdtd

0090
02s
s
Lga2
anee
tona
f033%
tcot
po2
ESat
touLsg
JC0w
tauz
i P 4
a0s
103
¢

[ L
6oy
that’y
rc2s
adasi
CDan
L5635
30y
Los
cont
GL2T
¢00t
c2a
2C2
tOILT
teate
Lost
GoeY
DL
a0s:
GO
e

o iRl 3
GC2tT
RN
£oot
vl
RosT
toon
Lo
a0t
2eay
PR
talt
04Ja
£ss?
[ HEE-1

122
{22
t2z
22
(g2
(22
i2e
(ee
[¥-1
122
12z
127
ez
12¢
|21
te2
iz2
(22
{22
{22
(22
22
122
122
122
122
ta2
tae
(ce
{22
{22
te2
{22
(22
{22
a2
(ce
{22
L¥'T4
122
{22
{22
(22
{2¢
te¢
{22
1ée
122
122
LEx4
(22
i1ée
Lk
{22
22
¢
122
(22
fac
tae

122
122

L g4

0LNZw
cos
tnsg
i3]
0155
prosgy
03253
JTs0
0"sb
-1
troeb
738
crasl
£IgeET
02511
00551

a
£9s5%
tieal
02951
13762
t0red
273wl
Bile2
b
bLoge
bide
0 g2
CZuly
G2st
east
PoEIwE
Loone
fant
D1oTy
STust
SELSE
SifLg
slesf
5iesf
${bSE
car
BAEW
Blfs
Gile
iy
0952
Ch 5L
qo6L
TS
LR
blinGs
Brgas
JnLas
-1
[ ]
-hsin
£26et
+03Ed
2J4ct
D18y
Citéam
"R

(8%
¥
12
(8%
132
{12
(1e
1z
(12
itz
13z
¥4
tre
{12
tr2
112
i1e
(12
(12
(T2
t12
iz
(2
(12
(12
1z
e
(T2
e
t1e
112
(12
(12
112
112
(72
1z
1z
tte
itz
{12
(12
itz
112
i1z
12
(12
(R%:
ez

(12

(12

(12
(12
{12
(T2
k4
112
]
To
(12
112
(R ¥

fal b2
21t
etz
Te0002
120402
Leding
Lupding
troee
tadted
[ I A4
fwoct2
23482
T3040
taning
[angd
a4t
tafed
LFARY 4
*1J{02
®Zaihe
Bl (02
thillud
suL0{c2
fuutisd
LA HY -4
Lafic2
(90462
[ LY
§stcde
¢a0002
taptez
24T (L2
217432
Gipige
£23102
Td0 i
Tual (22
Teaeg
Taliie
TeliG2
Twlid2
peTire
gLdine
érhiee
2e0ine
2En{le
2yttt
9l (62
P RN s
Caling
nyning
Dev iR
Litit2
gitige
Higide
sLffre
GIDILE
LN V4
tenile
cepite
21102
PYR N
- -4

LTULY 6L0(ST
200LT weeesy
COULT 9C0I(GT
sBesT SCLIGTY
LD(LY 90D(sT
HI0LY RLNisT
SotLT FUDtuY
ET LT wELUisT
CTiLT HLTi,T
EIULE 7EDIGE
21tLt nelisy
E0¢0LT V0T
CTeLE 22015T
CI4LY Q2216
LT J20iat
DY LLY S20iaT
ILLLT 20eMsY
ST (LY *iliald
STCLY Jigiaw
L3420 CEDegT
GT4LT JERIS
€T0LT DLELUGT
ETLLT DLDAGT
STULT 2LQUIST
GT04T TLO4ET
LOULT SCLiaT
[l SR LV o e 4
00 S0C(S5T
§00LY LGS
E0EdT 9CD15T
LL0LY ICDIGT
2TLY L9014
dVILT ERGisT
a0{cT GTO(ST
L0ee? S0GLST
bZiLE PEDIST
E214L BSDIST
B2(LT WECIST
L2LLT GLMinl
€2tLt g6l(sT
E2¢LT PEQ(ST
Teqet ZEr(aT
LOCLT §TI0ISY
BT UTEIGE
LILLT GTLiatl
GD{LT BICLST
Cieet q2048T
LTiLT 9e0tsE
CTLLT QS0 (ST
ELCLT DY0LLT
SILLT 2ILIST
LT 0LT wL0(GY
LT¢LT wED(ST
“TULT HED(ST
CYis% C20iay
8T LT J20taT
LYtLt pocest
TIGLTE E£CHST
TI0LT 262158
TTELT 22C¢5T
STHLY SmHDUGT
7L 4n01tst
THZL ameCisT

£0
LG
S0
s0
4D
AL
wl
It
qt
9%
St
[ 1
21
2%
2y
2
2r
53
T
17
£l
£a
i0
£
£
21
)
A
¥0
2
20
Fa
3]
43
a0
bt
*3
=0
he
kL]
e
LT
Fa
FA
Fas
41
134
51
ST
ZT
Fa)
40
"
iu
it
)
£1
4
Fay
z%
LG
L0
L0

(R
(£
(ET
(3%
LT
1333
[$9
(a7
39
{i1
(S99
39
(13
(32
i3
"1
£ 3
(R
11
1391
(LY
iy
Lt
(£33
(R4
(E¥
{1
i1
(5%
(Y
(LT
(31
(B9 4
43
(L3
(ET
{iT
(11
(Lt
(£1
Lf1
139
391
it
£}
(£T
(s
it
11
(B9
(LT
($94
£1
(it
a7
(£e
{fT
(5T
[$91
(fr
51
(1l
(394

Fi AR
021 YT
TL2(TT
AT AR 3
LL2(TT
«C24{3Y
Te2i1y
L0211
“02 {1y
L1t
TeZ i1l
Tl
CREITY
T92¢(11
2i
021t
['17: X841
A ETAR A
IRZLTT
LECCTT
w2113
LIU AR A
402411
16213%
Te2(1T
18213
Twgily
CLZATT
Thet 1l
Tréeden
2n24(T1
LIRS
L0217
2E2 LT
252111
LITARS)
THZLTY
ZEZ LT
T2l
20201%
TR
Re2 11T
iree1y
TR
a2 (1
Te2 (1%
Zrzuty
Tz 0T
1e2i1l
T2 t1l
Jlaity
HE2(TT
crzity
ireirl
T€24%1
IRZLIT
LCZL0TT
Tegit
cberty
Tt 1Y
Lzt
5C21(37
wg2 i1y

»
-
"o

"
™o

£ie
g6
916
LAY
2t
LY
LY
"te
nik
"6
{6
{1ie
L(E
e
fig
f1l6
L€
Fie
rre
flG
B €
ris
tie
(L
LY
L1
"i6
L]
hib
516
s (&
s (8

g~Tie
ST
LR AR ]
LR
HET{O
753148
neTIR
95 12
L]
9% 9
95 (¥
$e @
9z (8
g3 (9
%5 @
L2t ]
95 (9
2 9
2 W
& 7
2 s
Z %
2 e
2 e
g te
Ziti®
2iTle
2Lt
2LTt9
2ETLR
2ETLE
ZETLW
cele
9 (e
% (¥
9 19
9 (¥
9
9 i@
g ie
9 g
"2 ¥
w2 {9
"2 v
72 iw
We i@
"e (®
42 (W
w2 (@
“2 9
w2 (v
L1231
LEELY
buble
taTie
Tnlte
InlIN
Inliw
Twitd
Inltl@
[ AN
nZ2iilw
121w

32
£€00L
ol
i
£344
3 M ¥
002
“iid
Ll I
a0
a2 id
S
Calé
97 L
9.
G914
9
Q3L
LRV
Y2
8L
L B )
L EPS
3L
93 1L
G042
2342
9L
F L EP]
5314}
R EP)
TR
932
LTtz
[ P,
tit2
reEte
BT
Ak B
TV
CTig
LR A
9t e
g1
1L
921d
i
911L
ars
-LEW)
Shid
| = RS
5914
2L
€314
el{y
221
£33
S0l
[ X W)
902
s
202

Fals
oes
g0ty
ER L
L3218
$310%
hsin
LN ]
FIN
L LA
L3LE
&£3(C
ET %
Lty
LIS
LLte
[ TR L1
FA%4]
FAg 4
£li%
2Te%
214G
rFAS L]
eTLE
2rie
[ R 51
§7cty
§2L%
LR ]
[ X8
18
RLts
$ity
EViS
£1is
{14s
Alts
£T (0%
LTEe
R R 1
iteq
Lcee
Wit
101
£
[ AN ]
L3
Bl
e
[ 3 X1
Bl
PR
ot
<01
60t
bl
Lo(e
Lot
L3Le
Ll
Las
ELiC

ut1s

L BN IRV T AN B BT T I Y, T

T~

T
Ti~
Ttn
T
T
Tin
1+
bR L
Tiw
4]
T
T
Tit
Ten
Tl
T
i
T

T
bEL]
Tis
Tin

T

ES7TZ /%01~
LE€/02 /%0
Cer2svint
LEs2/vr (Y
ISR XA R
fsAz/l
fsry2soMl
fesizsel
I/
LEs2 500
E8r22 702101
L6721+ 4Y

§6432 72218
(87327047
tE232740(3
ES732/7+0208
Lesagreny
f£2)2 40 (1
L rid/72r
fte/22 /70008
£ 227%21%
1€s32/%0(1
P Tl o § S
EEMLL /20T
ES /LT 20t
£€slrv2(Y
£S5 /2T 5001
L/t et 1Y
LerLiTs+00T
£4/2T 0L
LS/l /%0t
£9/38 /2018
I TAI WAL X}
|- TE ML 4]
£5/91 /e3(Y °
/9T /20 (Y
(PR LI
[ S WL M LIAE
FS 44T/
EEsatsefit
[ PSR A S
ES731 7v0¢Y
IS WA TR
ESs21/vDIT
faratreogy
FCral 702
L&s/6T/22(T
IS FLE WELES 1{
fS/31 272100
ISP ¥ 1) B

1S TAD Al &

IS YA TALIN
I YA RALT) S

EELETSOOL
fLsiT /7%
I PP UIEY] B

€01 /70T
SELLT /I 0T
ETI V-,
FE/itsmh(T
[T Fa s 1) J

K N (R

3B w L

\'-m_u_‘

Fastenieiy A

e

o u.lhllhl-i&;‘ P Y

bkt w pl Sl - ek o A ey P

LT Y Py B

)




79

[ 23

b2 M Lh3M3IT S1H) TLF SENIVA TLLINE. 0 bBiueny TYI0L
£T D 1H3IW312 2045 LiliaTomly ZYeie R F R T ¥ ]
9w = LINSHENS S1IH] e0s SENA ULLIGE 20+ Seelie TPL0L
ST U lhak312 ¥4 LHicTawby 250 B LR S ¥4
b 14 ® Lh3L3T2 STAL 0 EO0TNA THLILE 20 Ereehu CTLDL
. £ o laaw3"12 U4 LELz5emuy Tudin TR <l ¥
s A = ihIkata SInl E04 SINTIVA ZOHLING A0 Tioeals Sglol}
[} T OIHIRET] Edx LILl:amul alUiam *LE"MmE~1?
2L # LIhEZWET3 SIAd wCa SONPA Z0LINL 30 et %]0L
] W LHIRZTI3 eUs LIL2Nimly Zhelm TiT w2
[ 34 B Ihak33 SIml e04 B3L0°%A TidIrid 40 EZemady RLGE
é 0 IRARINS 204 Lol NumED xivim snTemeel2
2 ® ANERITS SIWl BCs LoNIEA DLLAWF 26 Plcean TYIOL
9 W o Lid2W313 28 LIEITaAL L ZUC sm PR E 4 ¥
2 B OAhAR3Ts SYml FOS SONWA BGLLINE 40 ETEe0t Wadd
" O OINIRII Fus CLIN3RY S tam *257LEV12
EL 3 ® UAERETDS SIAY 202 SLNTA EFLINE 48 ¥Tg.an .¢pnh
. 1 o AMIRETD BLd LIllNcnle b lia AR 2 1
¢ T QILAIIIT SL3S vlv0 LaNwietul L EItRON
Tuts2 L ISV O3S WiwL 8D elivla
0 » Dz0NLA: SEIITE a2l conbole
'] B LILITM 2 SENNL0 aw gov -l
'] ® SANTYA CGPLIIMIe Wlim 37Lects al c.crilw
E1L 22 = LIigdllf IRT%E a nnrrai

QY2 & 531Elled 3Nilw:dZ% 3G
TIwD ¥AUY0T Ikl EGs SanIThd 51 }b&J GUJ T

@722 4RT

"rrrumtl;

anrDs
FoNUI0 SINIGeRLEnD W LIhN hanau InssY
iheally S0 g vivd
k]
. ‘ icTm
{036RNN g2SAINTISTI0ZCS eClym 25 MLITD 1ooCl(22
(faZouwlit aZuzaih MIZCCT S3iloaeC(IY
(EabhMN E3U2LN0) 230 00ed T 3L MDITS MT.T G2
tasihhity Ho87ldonIrily ot viell
teluhith A% EY Lyl 2%
(BILmIN g2udlhgie :mu LafLw J..ru.au
(UIBRNN HIGALNLIVILD 9014t
tu s bhimttin mul
leTimlie Uil ide. -s...? 15Letl
CEZEhfn LowlAnTluhlmbila 31.2e% Sasicld
tbaumfIN 2422 aley B3 LtlsS Sas Jq-ﬁu.o
lozinnN el amlirIf=zt0] 20 acletn
(Zoeln=lfcadnd 27 J2aT1e
LALIZL30T malabfdinzy IMBe Juatl R3M
+.tla3g
= alwlt I 1A Sicva
CeZT 02 au*L nCYacdA

DZ ©3 £7/ LE1T 30 12VLIS /77 1nSEd9% 22723740 SimclLe22

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

CY Yugen ] o;meqee IV 70 uoyavsan T3 XTpuoddy



" 80

S [ ]

R b

N ;
ke o + - - - e . e A - - P - 4 f i ke e s P ) L] P P L . - P G e e o e e S — s o S— ———— B
FE)
- . ~f
.- - . . - . e e et e ey b g e A —— i
- - * re
i ~
- R - - . - PR e e b emmar s mm o . mmer o = n mom R e im0 Ao T e sagkl o cAREn e - el S e me me mmme L en o A e e AR A e ———
i N Bl
. 1
-+
y
. - ] ) o e e g e e e IR . ; e me e s —— &
. [ . v
-_— = - O N ) s i mmwR A e e R R WO WES S EBgmeemre = r - PR LATE o ampe—s - Rl mem e i Y B t—— e b = S A - . L —r g e it e — i s——

. .

PERICE A

. R _ . 111x3
. - . . . . L < LI T L . .- R 313145003 CYOV/3MYS -
. ' 121145 MO 35YC VAPO 3AYS

; o S 24728 79t *e1v6g 12 '

MR L T

P P

1 NOISHHA Wi¥D T ST SB3A KOLLINIAED AIRESET REIaONOED

- e e - . vl e ... SYHLOYYYMD 056255.. .. YO SNOYLILyVe $T2 . £ 3Sv8 VIVL INERAY S0 IS WLOL -l oo e
: . : v 13131 = 3L YLIvD NI SANYA INLINA &40 eZelnn AV I0L :

2 = &0 SIWL NI GILEZ0]d 517NM J0 LaLkIN . o
e - = P e mm T T L & (ILdZUTY S135 PLu0 UINIVA-NON 20 ciariN =~ o "
. . TUv2 x QZld50U% 51325 ¥IvD 20 elonlN ¥
o £ G3CNTLAD $3NTIYA ab elskfik s
. - T [P . .- - . e e e [ I 03103058 STATPA 40 TIubAN e e e L2
. : o = San WA C3103M 30 Hiln 53lclhd al ieinH . i
’ T8 42 = G3ldFLOV SINAVA A0 LTLRON : H

e e e e e e memmim emeeme 4 e mebme me S e i emmem—me s et rn A e S e e . BORZ 0w SIIBINI IewicIIUV 20 & 2pMIN - e ——
. UJliTenby ONIOWOT .

o
e

. e e e e e e e e eimm e e e e m e e s *i1*66°32 :
. . . . 3
. . 1 .
— - ot @ e o S . i P B - . i e 7 b m o mrmma o e e Ce - 3LINRCS 81 LalS TWNIY e ——— ]
) | *p2resIl ) .;
. N . PRI S
A13Nc¢hDD Fuv SIUEYL NOILDETZS : rw
i —— - Y m— e it memmmmn e Ee— e = - PR v e e — s

‘ "ZEtastte . ’

ez m I83IW213 SIL 204 SINTwA ZNGING 40 IBWAN WIOL . .
. 22 3 IndPEN: A0S GILETeRUD 20EAM *PrrLs12 -

B - o . AR mrmm s . mm mm A omm o e e e A eme. e ms ke g n o emao e e S ams ——

- - s IK3K3NI SIHL Y04 S$3ATA SOLIKA 20 236WAN 910L .
T3 0 INIR3I3 604 03L30dmul 3UbiK *p2TSEtIR E

P T )

- . —_——— . - T - - mts ww e s e im s ——— g s mr e R e e AR W= S re—— — i 4 . - —
. / 01n £ JNAWETS SIML w04 SENIVA SOUING A0 ¥PEWNN RL0L '
) . T2 U INIR3II B04 CIL3TahEo FUXIR *Hrt5L°12 .
G s s e v mA B RS PR R A e mo- masa e o n b b b— - Ay mmnp g o emat o e o e s Cr - - —
. . . Frad % INIL3T3 $1Ml &04 53INTTA JGLING J0 EBIEWAH WIOL

.

. . . 02 U IN3Fw33 ¥4 CaaFLh0L TULIN *J1tsei2

o &



81

fa

*wolIsds IA SUYK

t1Iv3

031374850 09D /7008

1E4ET00 KO 2SeB ¥W1¥N Iavs
TL/20790 b LR At 1

NOISHIA wiIvO 3 NOTSYYA NOILINTA2Q ARNZee wSIHINADNY

Mmau 2Y3n

B 02143907 SL13S YIVO OPNTIPA=NON 40 HIACKNN
T2 ® 0314308y 0130 wivQ 30 R¥.RMM

] = GIONTIFT TTANGA 40 EIREN

[ = GALIICTAN INITA I0 FIWNAN

= SINVYA QALIINIY WLTH STTIFINT 40 eITanN
£3842 = 03147207 SMITA 40 *ILROH

T0T2 = S3THIRY TIGYL450I% 20 B lhany

IV HIOVDT SIMI ¥O4 O%NATMY ST A1ITP93Y Y

' B 21220/%0
' MISFT A}

. frvDS

§A2UDITHI ALTIVDIT 1Y NOwM LEPe3% NS

£6E 0D OL €€ 39 WIrS22

=T N33=22 1cAtIy

26 M= 109112

facinitL2

L 0D Pyl SE YL

_ £7 fudl TL51

%2 M02 NaMi JZ D wIbJIIET

21 72) MI¢6

FALT R4

~T DY henl 1 77062

et Mpi-tl “giem

. 4 3D HIw

9 07 OL Y M) kEw20Y

$iNgNY 2714 LI TD

fesTam T 3Ty TavQ

HOE M b

. ‘detd
{YITHAN YRDTUINIISOTIOALS MOred 40 WIIWT 19100622
A ICHAN MIDIINTISO0D €IIDILS (1T

(HBEWAN YFAIUNTISTIVTAS 1Y 40 WII¥D VTLCE0T2
{UIBMAN YACIINTIOHTIMSTA 40 Hlgdh Tovwdip=ip?
fAFEHON #¥INTINTISETRD 2D wad4afd it

(EI0KNANY MT9TANTIONHNIS SHALE )0 LifY
{¥AGHNAN W29ILNTI O TR TeITLETIVIS HALTKNT-S e (]
IEZCHOY SIA3LRTIESCYD 1E9k L

(YZGWAH MEN3LHIINTERNAN LTIE (R

(HIOHANM FI9UNT) ITHET S IKZdE Simlts

LHRBHNN HTOIINTIITR] HO LaZa% CAYD I R
(HZGWAN ¥IN2INT 34T as2INT 40 [ pdet>

EHSEHNY WIOFINTIATTANTINT 20 Vi L ey

PATIZES WETJGNNOND FSCE PATC moN

e P

$412 ST 2114 DivmntD

= 40P FT IA SrTm

QLIILS2Y ATUF NAISEIA

Zuysn I °seg e3ITQ JO WOTIEDIH (g xipuaddy

~ -

IR



82

PR

T00 3%ve

N

(Tyntitygexgf

PLSTINSEY N CLIN SN (I (TTIN* { QTN

19380’ (B M  LENIRILONS
CLYCAD  HTLINCISEINY [B2INYZENS TI%D
(UVILO B (HINLSIN LI I TBNS V9D
. 162 DL 00
. 052 0L 09T *C3" #031) 41 -
0g100T (T*a03141
Ty2! na.ﬂqn.uu.«q~.xN.ﬂan.xm.aua.xn.ﬁqﬁuuqrwcu 02
LOBIN“LEVINTLOQIN  LLVIN (OGN (SR INS taRINg
MILYJ + 5312345
PBLIN (VN Ll IR IR INY LSI R b N LEZING
FARSINY LLOYH LININY LTI Y (DS INS
Hid3Q 3av + $9780
FLEEINF (NG INY IESIN (RTINS LNy
Q3INHSId SHNOK * WSYM

M

114

MTAI N ERALRNILNY TTTTT
PASEINYLTEINYIREIN* (2 2IN2
S3ID3dS + iv0D
FEEZINY(NZINY LO2IHICBTINT
O3HSI4 SA¥0 4 LlNo SAvwQ
tC2*1)Qv3d
«N0gd + 3J1Y0
¥I*Ird021 05 09

(SI31TWa0d B
¥1 (01's)0vaa
FONI 0L K/0233 ¥ivO
F HTH T ONT"CHT" HIw
TOHT N T EMT  thtwd? HTw
¢ RT«l CLHYP2HTI2HTE WY 4 ]
. - §2-69 $2=59 £5-25 H3lvD SIID3as 22
bORTeZULHE Y THT S2HT Y MIT
LD %4 TUHT'OHT'ZRE" Y T
" - 49-29 %995 Sh=f4 Hla3G 3av 02
! HYeZ2 CAHT S2MTCTHTS KT ¢
P 15=95 25=28 gfest Sval 4%
- LS Y S {HT*GHTISTHIY wT 5
, v - T6=6n T5=6h ££=1¢ O3HETS Sunln ST
3 HTeZ YIHT'EHTSTRT S HT £
o= ' hh=Ln LA N 5o w2-22 HE5Yr £1
¢ HTef TIHTI*THTYTHT® MY ¥
- gL-of 9E-2¢ “2-22 §3102a% Tt
. ) b OHT Y {MT Y pRT J‘o
! HTaf ‘UMY ‘EATY MY g
- J£-62 If=-92 L3~5% »qom (4]
4 - f HTe2 It fIHTY MT
- £2-%2 $2=17 al-c1 O3HSIY m»qu LD
LS Y] S WY fOHTE KT 9
- : -" gZ=61 02-91 21=11 LNG Av0 40
‘HY SCHI'mHT* WI )
5T ST-21 =z dNOES b
- ! HTW25/HT? HT. u.\:«. Hiw2 TIHTETIHTY HY /N 971%D
TY=0T%0D0=40'S0-"n0 1T=49( 11-1¢ 030 3ivg 3

1
%

T2 03 r,rr LSL7 20 luvwls s/

Hid200'Y2ev0iv0H0 'ur240 2303 InT
DIZ44TOTIN B3I93LNT
(LINdLNO=%3cVL’ LNeN]=STare Y
.h:uzn LAQD=23d9L*NIA=T3a¥l"INdIND LNOC NIOY RS IWON REEDOAd

ZL/7Z0/80 S92l

3 21 NOP ROISHIA

H3LTOnD 2s/2B/700

£%3080
*51000
as53300
L1000

£ 5eto06 |
%1000
291000

£30000 .

TTo0 00

TioD&e
£o000R
00089

1 4.1.1.5.1- Riakd

£00000 _ -
£00000

HAY
*ogtestLt

—

0}

AN
'

TN S T

TN Ak v e B

Ay

R P B L

PRV T

LT AL T P P

L AR Y

P B R

. \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\.Il)

1T wrlr rrern

e



-

-

ot ]

Ia

2oe ove

. o . - . . :
: . . . . . . L4

. . ) 2

1

. \ 3
i

. . ! 3

. 4

. . - - - o

. ‘¥ b1

. i

. . ' . 4 N . .;.

. i . . - - - . . - - . d o mmar map ta ey am . —— Wu
. L

* . ! ’

. . ry

. mm

. N-

L]

. s . een e e . e . ——— 2

. P |

" *

: . - Lo .. - — -

’ s oo T ON3 282000 X
' 23712 ON3 $92099 3

0TV LewECs YO 592000 +

c o - : T e 037 1074213118 DIT 252000 ° s

INHIILGD 06 42800 wu

e (2 hwwadd 2L w2308 - 3
T .,na.ao-xu.nsuazq..n;.an-xu..zn_z_.aﬂo«.hm.uuﬁ.uagz.,ﬁ-.~umpnw: 1313 Zv2000 _—
. (iv2lriTRe0d 32 2%2000 .m

.ﬁo».anxn.an,z..“mn.-ngu.hxn_znu,ﬁu.wvmhuwz L1414 2582000 b

.- = : - : tTvayiTweld 2 2c200e " =
: . (GESTEINIY (NIIN) (£2°Z1d1len %223880 ‘.

. Hla3CHsR1g300 g22008 H

-7 . . g3y vu=TINVO ©ogp2asen z

: . LYGEN=190b0 922200 .m

. . ) tvIANza?3s0  BOW 912000 b

- - S e c6¢ 0L DI(MIJ3GO 03" wle3ONI2L 2687 232200 T H

. 0% 0L LI £12900 5 .

A 25t 0L ©OD(vIav0 "D3° v3cvnI3! ¥6% 112030 -

et oTmr T N oo - 66~ DL 9 piabse 1
. Tgf 0L 09(LY0S0 *03I* ivlbnial  OSE 902009 ' =

: go% G1 GO SB2a80 !

- 06f O 09(¥YIAQ *03° =wyIAuI4Il 26T gazc00 3
:..._.umoz.;a_z:hm_::movz_Nﬂwm el 032300 ww

.. i (Y3uynt (g N (LI NIEENS TND 521000 -
- - ' i CLVOBNY (TEINP (DL NS (62IR) ZENS 119D 221000 . *.

. . CHYIANG (BRI NS LOINSISINC LD NI TENS TTWD 182 991000 rod

wgf OL &% £91E00

(H14300° LRI N LLDIRC (FIIN) 2605 1IWD To291dde - w

R N e L 22720790 94143 O Zi NAF WOLSWAA WA ! w
r

ki

i
[



84

.

SIONIWILIY 6

S08KAS £
_ - -
39vd SN LT, 2LI20/90

ABH3SSY 0C%9
G3ISN 39YECLS

SCHOD3S
SINIHILYIE S

) ona
£8NS dft
£e L1 3
eX+TX 9% e '
"5 X
ol . L. txe3m 2x8 .
OXelX xa
. g R0
28 H4 23
L T - 18, 19§ T
. T 15S8 sans
- i e e ea et b mee. EOOS st .
‘ L1:] 97s
LX49X 9x4
1] £x1
- ' - A4IX axg
wg H o
_ N . Bxeix £x€
.o BXe2X Zxe .
Xa¥X Ix8
g oXwW
B e e cvs .
28 Zvs
e e s 1€ Tes
T 2358 2808
tens dr
58 9v$
- - . nx+9X 9% e T .
. 2% L1 -
L St . X +9X 9x0 .
: ) o £X% T
XX 5x8
LT T 2x
) " ) tXenX uxX{ :
! [XafX Lxd
. B DXe2X ex3 e
EXxelX Ixg
9 Cxu
"8 nys
L — - €8 gvs T T
R cd Zvs
o . . 18 195 )
i T 2858 1ans
£ONS4ZONS'TANS  AHAND
HONS  iN3CY !

. S e . P

: \ .

*2 ¥3A « SSYAHOD .

[ 138 H

e =

.
T e e v &

3t

!
i
]

X .o
. ' C ﬂw
- P m
+ £105000020 W% <
2192% e e
sgzez . 2
LoobrEv Sy oo 4
900£ ) il
22296 ’ M
PITOS NI T
. £t A 4%
+ goppoBoOb2e 2% : .%
. T
£9921 AP 1
-1} 4T .
21921 3T " Tt i
0sets S SN
pzzIt = i
DITIT 0T . a
y
ﬂﬂ"‘m L L b e ﬂ
02295 4
ottes 2 ___, ... 43
’
+ 0o0DOOCOZD S _w
T
29927 R S A A
25402 K
£952% o )
B PO,
z1621 .3
99202 :
gamtr £ T Tt
Y733 ‘ ' . H
61137 eremomnE Lu
anoge 2 - ;
2££95 srom e -
0229§ . M
[EET TN S . 3
: . 3
- 1
: 3
, : :
. ) Lweng
- ) : N
L] * - vy
T I e i



85

—— B - B - . e e s . e e PR

erLz  tt2
. ' 026y {12
. ptont (12
ocont 4 41
) voetT (Y2
; : €£658 (12
! . '
- : . toee {12
T : " : poge {12
’ * ’
+ .
L. . L . e .. hesdoav2
i : ) vpss (%2
- ) 00595 (T2
. sosch (T2
o . . . T peest (32
00T9N xm

05802

08002

227602
gl0tnz

Li0¢02

RITILT

[ FA R4 P

Zgoioe

23002

050¢02
piv o2
6i0¢02
pdRing

sLtineg

£0(LY

CO(LY

ATLLY
SCOLY

£OLT

B2iLT

T0iLT

BO{LT

A R4

[ R¥ R4
FARYA
0% LT

TILLY

1LY

909157

90(6Y

£h0 (5T

DIoLsY

900183

9504(5T

20057

9TC (5T

pZo(sT

QTOLST

ngo (st

fZotsy

220{5Y

Shotsy

zriey

DLy

Lo1eY

FARE S

s0¢LY

S0 (ST

2T4ET

4T ILY

ST (LY

ZTLLT

291483

COLLT

P RE9

£(6 28T t¥
£i6 2LT40
£(6 28%149
wib 9 (@
b 9 (¥
(e 9 (9
£ib 92 #
£16 %2 (9
£¢6 w2 (@
L6 w2 (9
0i6 666D
"i6 Iwl R
446 THT (R

ZOUET S(6 02%t8

8027 122 90Z4TY 10t
0L GCES Tty £S/LT/790(T

aNatct

o003 122 THZITT DL
02g 122 1£ZTT (DE
0oz (22 282017 Wt
99¢: RDIG Tiw LS LT/ 04T
[ACER N

BOUCTT 122 %5237 i
G012 f22 LD2(TY  (IE
D0CL COUS Vv LS/2T/%0(1
L EIN]

ooes (22 262411 «(pf
$TiZ ST(9 1Ly (879179011
N30t

BDoY (22 252111 t.g
DT £T49 Ty £6/93 74941
L EIN]

ire 122 152031 ot
boyy {22 I7211% e
La0" (22 ZS2 (3T (D&
$LC (22 1224ty <pf%
soOSY (22 2D2EIT  ADE
DO2TT 122 ESZ4FYT (0%
DTl €T Ty L7493 /401Y
ON3C

aooe (22 952111 12
90¢L 609 VL% ES/51/749D0T
EEENS

tLoT ¢22 L0ZTY 4lf
aost {22 1r2(ts  (0g
0087 €22 %p2(1Y  ¢3f
450 t22 1321043 (OF
GLts BOLS T(% L5/6T/%0(1
OH3t

[<}:1 4 t22 232017 taf
Geey $22 Te2¢¥T (R
eiay (22 1524 (L
90 i 6D¢O T% IS5/50/740(T
ON3C(

ocs2 122 TA241T  if
Y]] 122 202i8T (0
g0 (s 6D¢g Lt (57577907
OH3L L

toceE (22 %52¢13  ¢3F
052 §22 SDZITT  10%
QoCae 22 L024%T 01T
GO(2 43¢ Tew {57907 1Y
ON3

SLaZ (g2 1521V
00CeY 422 Te2(IL  (0f
bD&e tZ2 BOZETT DK
SOtZ BOCY Tew £S/0T/7%308
[PHEIR]

poty €22 152¢3T (bt
Q03T ta2 fhatvyr Ipe
OOSTY (22 T%2(TY 42f
G002 E2CT TU% £S/7E3/790¢(Y
CNIt L

DUGLE €22 ID2MTT 0L
0oty (22 sp2¢1T  {LC
DCCST (22 #5211t (of

EBtL G0I9 THLo [S/LT/%01T

-

E
]

-

2 el e 4

oy

A w.a

PREPITY L, ey -}
B it

-,

P onben Ml o S b el et

.
>

N S S S U TN PR S U P

——— Ay



86

I T b B ket WY ee. = B ANIWA D BIRL AU BIHFA Ml AU Danwiin - FiUL =» -
. ' §1 O INIWIII 203 LaL37aw0D 3L *frre2*12
-, - o et it i vmmmeaeis = meen e eecs o QY eew= wm AK3RITT SIML BOS SANIYA INGINA 40 FICHON TEIOL=
’ €1 0 INIR3ZTE BUS (51373m00 36K stTee~1
- - e . C e mem e B - a4 JNZw313 SIHL %03 SHNIWA SAULNGL 30 BEbwlid 9.0k =
: , \ . ‘ [ 2 IMIR313 w04 C2L3Vak0y dUtim ‘RICHE12
— EECEEE AR B R e e e amvame e e e e g == o om LREH3TE SIHL BUL SEATVA INLIKE 40 BIEKON Wil
. . . & 2 N3AR31D 10a C343°%dR00 2043 *1392412 I )
- . - . meem man e v e e e vm mrmmm e e — BT s w INEW313 SIML ¥Da 3INWA FALINR ZO kSeRAH V01—
: . ’ ‘ i 3 INER3TT 204 £3127%h00 Iukid Lreegnil
13 . .
e e - = b e e et e me s 1 e erem ] @R em—e m ANIWET3 SIHL B04 SINTWA SOLING 3D BieOK ATL0L~
) : 9 O ANER3IE 00 L34593603 ShEdN *fNtsEs2
- N L R e e e s b mmm me o memen e = @ e B 1h3h31% SIHL 203 SINAGA JNLINA 40 FSowi¥ I710L-—
i ) ' oo ‘ % 3 INSR31E 804 03L3%4mCY SOtk "Zoc92rI2 T -
b e e - s e o o . ||-|I..|..i;l||iia..n.lliln IN3R313 SIMZ O3 STAIVA 2MWINN 40 BIERNN TWIOL =
- ’ ' ) h U INIRIT2 203 L5137an00 29% 3k *pasgRtI? -
n e e —— = - - e e ks s i v S e ot v e B -om Q5Le300Y w._.um plyl GINAYA=NOA U ciabRIN [ A
. ' w..c..n & $5lafuiy 5155 vIVD G eateiN '
' ) = 0ECATLAT SEMIYA 30 BIckIN .
e e e e e e m et ————— e S s A A | R S e e R n x UILOICEN SENTIVA 40 BIukli mwm o e——
. ] & SINITA O03L03M5%Y HAIK S3lolha JU NWikwkhM .
. DEETT = L3lasudv S3NINA J0 Uabhkik :
e m e e memm s o s e e meimies Ssimoime oo s B I = L A a CIIBLIRI 3WYLAZI0T A0 ETERAN - commr e o
3 . . ' . ._.:_o ¥30e0Y S$IkL U L3XLEHD §1 :H..fm.. Ty
—r - A mahcmA ddr - bR - 4 i rhw mem Al o N T A s e e & vl Y o e Sl o 8l —— e A b ey N —— S - - Nh \N Q\:ﬂﬂ -
AL T TR ¥ -
- - . R s e e = e e e = e emer me e o . . . e .
: . 4 K mzbn._.uun.ux : 403 unouuw HWILTINIREEL rw._zu uzo r..zo ’
o e e it men e et Ao e e ———  maa i Tmmyain o e bR e . - R
. - uzquw
B . . . . LENSO0 SINIGAWDIRT NI AZkM JBCdIb ENSSI
o e s mm— samo o« o e e e e e ammm A————— e h o ad s e e mies SCEESmAA s s Teme SRS T SHLsCD $I 3 a TivDk -
: : taZlvd
. : : teyH
- - - —- s R T T e - Sn NI NIERNN E30ILALISIILTeS H0fbw 20 HIITD WLONIT =~
(GE HY d¥0afin HEHTLHINZCET SITIZEITL
. (iU SnIlvialad5SoliSItyls HLVILIL
P e e e e e e eed aesm e emama e as LE3ACRMN ,ﬂof.,tm SIJ3e3 1 »C RI1W3 WWLJILTZ -
. - - : CdLbhlh oT9RINTISRINSTS a0 kical F5Ta2ATI0E
L : ! . te L..r:: 23i02INTIsLY a0 20 Taumfintdd
e o e e e e e w4 emmemm e mm e s e eseem e ek sms SemREmEmS eSS  EEIT o L (¥Iunih B3udINIIGEASYLs SEOCH 9L0488T —
o . ' CUSERNAN B50ILNINTRY IWIILLILvLT NCXURIaSyril -
) . CaTimitn B:%ZINIILLEIY ISCoie !
- . e e i mesm e e e ae e m e e mmmrm s (Blahfiid eluaitlIEZLnn L7lold —
' (H2ukh elusaNllehlnsla LhIesS Sanlid
' ) : . ) (B30nNN H3LIInllalal KU ihies 5290 T9lCl49
U i il ettt PRI {azthliN adudanldeilca3lnd 20 Lleloly w=—
' . . . E : : t2Lv0arA2423AN1 JO FLNOLT "
. . K INESET ASlaChiLey ITERE 7iVL ade
—_— . I N - s M ramte s R e e e cr = s 281330 »
: : - AUNZ® ST IA Sc¥e
"~ ) . 92780427 350 KC1Soln

[ R S BRI Rl =y owrtrezscl ey

gmaea wewerd an v om mwbres B

A T PSP S Sl

b

- A, ol

e Tl N B i it

4
I e S a4 -

-+

VY S SN DS

D T Iy N UF SR

®



87

LI A E e k- e AR FEA e v .
L4
.- e e e - L . - f—— E——
.
. ;
-
- ; . . e, - - - . - . —tmeme b e .
| :
M i e e e e e C e e .- I T - —_ e e R
.
] -
- - - o - s - PR g e - e - s - - - - - s - et —— :

-
o

. " - L)
- ) . e . . . . . e I
" 11143, )
- 0212714%w03 09073478 . 4,
- —— P e w mem e w ST — - e =, camas e ammee e . - e s R PR “ R . $20I38 M0 sSwy 7L70 FAeS - m
SLIZO/WE "RZT212 :
' . . - L
- ca e w4 e e e e e mes ae e o e M P § NDISYIA wivl 3 1OISe3A NOTAINT 450 NESOT HSTSGMGED = m“
. . SYIALITEYHD Ounitt 0 &SNOILILnVvd w21 = 25¥e wiv0 IN3calia 40 2215 IvlGL m,

b T R R P P LRI ¥ 3 & ¢ = 35%6 1v0 NI S30YA JUUINA 3D EAUHON 19I0L = e -
. ' ] & L0 EIML NI C3IV:ed SVINN 20 =3ERNN i
N = 3103027 5155 ¥1%0 CINIIUA=NCN 40 :0knN i
_— e . L S cee e - .. e - e bwid ® UZldaudv 5145 9LV 40 o7kl e e R
. . 1] E USCALET SEIYA S0 & iekoN r
. L] ® CLLILICIE SEAIVA 2 e flLhiN .
L T IR T - T IR U R D m SANTIVA LRLVECIE RLIK SS184LY a0 odernn e i H
. 13 i € 031ld30DY SIAAIVA 40 zivknsn i
. " “ng & SZIUINI ZEVLECIIOY I LALKDNR 3
lew.‘ . e e w4 s TR il emelsm imie e e e e emad s ie e ehime it memn e b e e s . 03L2%ah0d SHICYDTY - = = nomeme 1
: ) : - ’ _ *Zv62eT2 W

31374800 $I LLCS ¥NIsx

% . - - e . e e ke e e . . . -maaou.wu.
‘ .

- - mr i = - e L om St e T S lME m e emrmemfe e 4 RAM R o s ememis im T mekmde ek e emem e s n e . A e ——

3L3Vak09 5BV 537g%. NCILIEOES

e e e ke . TEZTRZITY -

- TOTE T T Tt me mmmesssmmritam o s s e et g @ oo @ LNEW3RE SIHL B0d SANIVA INUIND A0 ERokfd TyiDL -
. 22 U IN3RFI3 LOs LLL3N6w0U 3%iiwm *R2*ke"12 ‘

- - . — TS TSt wssmmmersmaass o s n aesee oo #2 0 e % JRER3T3 SIML X004 SANIVA 2OLING IO BSwKAN SHi0L -
’ : - . ' T OU LNEREIZ E04 CILAWWOT 3LLIW ‘geteiTI2

.l!.l.. - s e e oa e .lI...l T TTT o e cesma e R A g A e A e % m e s etk n to— .o.n.-.lv....;... F?le.._u MHI._. Wch SANYA u:n__u.»‘? ..-O WWE!DZ l_nhﬁn..l
. ’ T 0 INSR373 04 GILZYoR0D J9ica *ai*sE"I2

e ©o = RB2Y —— . & INIW3T3 SINL B0 SHNYA IALING 30 FDek0H TvAOL. -
. \ : 02 3 IN3RETY 204 CILETawDdY ulcin "ytegzeIe

- ———— aE Frwmeremosa s §2 oo m@ LRIW3Y3 SIad 203 S300%A INUIND 30 BILKAN Gpi04--

. ' ) 4F U UN3R3UF B03 C3L3dR0V 3083w b AR 73

PRp— - T oamaaiel . e

e e O =AY SN TR miRA— Cmm s s A s mm e e b mmr mit e mmm s rm s ke o Y
-



a8

] PR

t11IX3 -

03L214W0D CYOT/3AYS

tHESETE0 N0 3SYE YLV 3AYS
. 22720780 rg592°6t

L aomm«wb wivd - 3 T NOISEIA NOILINIA30Q A3TRES HSIJONNDDY

[} m QIL4330v 5135 vlv0 O3NITA-NON 40 EEIS S
N R L P ¥ 4 v 0314300y $i35 vivd 40 EIODRAW - _
t = O30A79%Y S3INIYA A0 y3ekNN |
1} s 03103r34 S3NvA IO B3ERNN
1 “m SIMATYA O3LD3IM3Y HLIIM SIIaiND 40 HIACKNN -
DEETT = 03L14309¢ S2AITA 40 H2EKNH
i 9 = SIIHINI 3GYIa3ddv 40 pIERNN
T ©o WIwd E3avol S§IHS %04 0InIENMD SI ALIVESZY MM - 0 o

R .
PRI R 1 MO

ey

2L720/%0 - .
*q14g2°6T T T

e

- - tNTDS
$OINOIHT AL11I0D3IT VIV KIHM 1a0e3y 20551
156 100 0L £5 WO WOBA(2ZZ
HZ 93-2ZZ 10DLTT 7
24 109~9% 100412
. She=gfn{d2
- ST - ) : 9e 703 nauwl S0 10312T -
. ' ' £f NdWl IL1ST
: ¥Z 102 NuML 42 WD KOEBSIRY
1 D3 nNItE T
L= (% Lo
o1 00 Nedl £1 0282
" s : ' ' . : ’ 27 192-%T o9 -
. 2 0 hlte -
* . % 107 01 3 19D WuLedll :
eresee tazAtgla?enit) IV ANLIN3 T¥2I007 SIHL ¥0d SD13Id NOKKDBD A3N
tiNenl 3714 123010
. $HEIZD S1 3NI4 van0 ..
O : tgIL907
. td TN
(L5 NI HIAHNN ¥INILNIISIALDILS ROrTH JID HALYd pi0Lc22
(0F NI =2GWnN v303LNIYICCQ §310345¢11 7
. LafoEd SN1173038IN0LILTROCINT WL 931 0E
tHILHAN £222iNT1531034S DIy 20 WIled Ivigaiee
. N (RIENAN FATILNDIONIHSIA 40 AledD 3gvalavtiz -
: — (E28WME 303181150560 49 BIEwnitel
: (HIEWNN 2ITILNIICIHSIL Sed IeaDL5Y
o e (yEBHNAN BIAGIAINII vEEV 4paI151L71S NOLONIKSYALEY °
(asgwny B553LRIIS59D Lecd (e
teioxAl E2S3inIlcIianl LYCELS
LpIEURN BISTINDIANINSIE 1H3SS SAvOte -
{HIOWAN BE03LLT) slak NO 1ti3ald SATL hl PETRL
(aZukNn ¥E03LINIIRTIAC3LN] 4D Lelaiy
E (3IGnNL d3531KIIM2IAEIINT 20 E¥SI10 S
. tAJINES HSIA0KRNCED 35¢8 ¥LIY O nin
tinlaig
£131 S1 3174 Onvwhld)
= 40938 &1 IA Savk
8£/TC/27 SE7E NOISe3RA

ey e FEe ) S M-

a8 sk e Y A T

-

ae bt .

o

et M i b v

»

.
\
'
Y
B e it T A @

3

. . " . . L4 e
R L NIL A A S R P LR R LI R . . lllub.llhﬁ

we31sds TA SUVK #9U 2yl Sulsn J] Iseqg BiEg JO UCTIERRID O xjpuaddy



89

M e LA SR Wy e - W arh = e

— o mme e - e bm e s m -

o I

b e - Smema s m _—

- Wt s PR 1 et Rk 4 f T o ¢ e vdemr e monss My mmedm 4 = emr e o 4 4 mmged B il 1 1 L R T T Kt

_ coey (22
o . posT (22

- camm el mmens mean i ima  omim s e e s e R e e e -~ -ppom 2z ~—

FRrARS

. LI TARN

e e— T ke e s . arebrae m g - e e o ew B T T e B . . . CITARA
. . . \ . o 15201t

- 2346t

i e e mo me—aw i o mmeema s comE ¢ e tem e e mme e as Cebmemeam ot - ae e eiam s s . im imama . 4 a e e fip —

. . w2 (9
. ' Tiw

Ml s m . mmmmmm « s Ch. eea e M e s oima s m i e Mk ni e s s e Emke Ans HA L mtiesw om om . e e e GTROESC(T -

. 1Y 22z

L ' . ) poseZ 12e

R T L T L Ty vy Py T g e T TSP PE S IR A T L I LR T 1

. L 52111

: so02¢1t

et m mem e e e e e v e e s e - . - . 2t
20(£t

. ) : : ) 2]

e e e s e mm— o —— L i T b W R = 4 = = 4 ae mmmr i memmer e rr e nr e 6bbiR —-

T(n
2TapLE (Y
S m——— I T i e IR IR RUTE S Ry 1.3 3 | 22

0o01 (22
: "POASTY 122
e ——— et e e mrmn 5 e+t e+ m i i et o 3 i+ n ot am e e 4 me v e e oo 152¢T1
) - 202177
' ! Fa2(1Y
P me e w - a e e B me e m o= 1 moeir 4 marmtee 4 BmbeME R % e s g s e mm e uem o m . im m o em 20I1€Y -
! . . ) nts
’ TelLlR

s i e . ——— ———— — -

ot —— - i T(y ——

. E£T20L51T
. o : ‘ pogar (22

s e ame L ma e mai i e ks nmm mmis mecs mvesen s me e ia e o L amemn s rmimes meme ol Camnes e e T\ NTT

POCST k2
: - . D21y

. a3 Sro ot g i s e o e © - . .- mrmm s e e 4+ e mmn e o SPRATY e

' - 9521011
- FEIT %

o e ek smmemm A mmrmai e s & ik eed ek =ty lee——— ok R - e ATomih faman mma W e A am LAt e s mwmmes 5{6
) o : - L. - ) p2I(e
. . . i . e

" ——— e —— e e ot 2 w—— - c———— T o ER Y L S N 4 LT IS0 A
-pgds2  t22
. S peow1T  t22

e — L = Lo o it A =) 8 i e —p g P Ak o AR e e bermar - e T It 22 -

. : . 1821 Y
- ‘ : o . ’ 12213}

e e et e o e e e s +oamm e = - oo o et e mm e = o e -— . et virme eme s BO2EEY e
: . fOCET .
N - B . nik ¢
e mea  cmm tmam o e A s amre e b ma e s A e m—— b = ok i © e o % o bny s ki e B % et . = e e A . . . . Iatig ~-
. Tiw
. - _ _ £InLC51T
-— e [ . arem ke e e e s des e s mesas e e = = e AOTRBRE LT 3D DUTHM Z2ICTTOMLTOCEDAEITAR4TD INIFd -
' 1I¥AIIal 30
) . : 071370403 GVOI/IATYS
U PO U P fHESBIND WCBhS 3IS¥E wEE] CToY -
' . = AGT3r 5] IA SevW .
DLALF2ZY JIvL LOISalA

' T2 0 247 LSIYT 30 twvlS 27 TCHSTIO=D Z2i/006790 "Si*%21°00
. A FPIPILI LIS IILPILELTIIIPIT RIS F I PP IR PSP RSP R PRSP F T T RITLIT ISP P PIFA PP PP r 1 p 77

i T T T T S T T T

Aamd s pur paredn frmaAanTIZON “y ®Tpuaddy

B R e Rt 2 E L TSR .

l. -
TER A s Vi S
e ¢ AR s P

B

anderns en

P

LRSS TN

SR PO A tun Pt S i D G, 7.t ot et B

0O

t ll [Fes = N LR

L



90

T L T T i it et B T Lo L B Tl i S Aol diedite Sl L3 St
. . [ FARY
. o . - . . 56

.'l oA e mL e e e 5 4 B AP TR T TR - PSR -4 TR R W - tme v Mmy B asm am sl M vy o M T T M G B PSR Tt et R — e T omews =L e 4 e we .... L T L L TRt N“ nn —
. . . . s . . : 1)
. . 25 (@

- - T e Cems mam e e e e s meeanms e s e emsene s e eeeims s e s £ S 30 SSYND 1908 JYIHM SE¥ID LYOB'EIGRNN LY0Q Ulilhe -

) : . . ewe (PA3IULEY 40 (NI ===

) \ . pont 2z

U L —_— \ e e e et fwabm e e e e s ma mew eas o= R 2E2TT =
- ) SLLEY
. . ' wté

B i R T N - R - [ e e ST e e - 9 (g —
H . . : ' . . Tin
r . C SI40L8tY

= = imemn i = = ek e By BAR et s = et = e A = R e ke A A W e Bt M 73w o | et -, B Syl e Sy o S S—— e el S AT S TSl samaem e n e e mm R A g '] e ~—

ﬂ . L pLes €22
[ B ’ . page (22
v A i A b i a0 N S B S e R T TR 1 + 1 (22—
: . o - : . : paoer  t22
: © oo o . e : : e o go23t 22 .
- A — — —— nﬂ_ﬂu“ﬂ e
. . Co. Tw2 v}
. . 262(11

Rt

I e L - - i i it . . e s e bie b e e 122(11 ~em
. . ) . L. oz
- ’ . . S ) . : ) TS
e o ————— e = = - ——— - i e . - st om s e s bneime vt @ DART =
. . - . . : \ {6
© _ : 9 (%
Dt e Sl P T e i Rt R T TR UL b e D b LR R TN -~
. . . . . . . . 9Ta0558T
h ‘ . ] . . : 890% 22
W im M — s R e e A A r o At b [P P T T amra e e W A i e n e SEE BB eal A WAR L i ik B o U EmE o PR w e mEa— N“Nﬂﬂﬂ ——

L0483
Hie

e R s o amie e v e m e L e ko a e it R R e e Rl e sl LI SR IE I R Rt LR axr ] (g ==

: . T _ I . T
. . : 9%9pIsCT .,

s pamn — _ R —— e e - — S TN 4 2z ——

. ' : LLE ] 4 [¥4.
‘- : . ' . . : op0% 122

w— e a teg L neawm = ek 4= ERCRE T et e Wty o b S smammwe - e ¢ e Tk ma b e T tim B ek ma e — e b s BT T 20201t =
! ’ ’ ’ : ' IN2ETT
. 3 152111

— - s = £ - vmemitE M e A . S p— ——— |Al.|u_ll|...|u..|l ot ————— - 4. mEma s w a .. - - - k- - “Hnﬂﬂ 1
. . L Li6
. . . . - . - . %2 (9

e T e e SRS oo . Ty -
. . ) o E ' . STHIESIT
: ' ) : S . ’ " . spsz 122
.Il.:l..-.nll.cl...l..l.ilnll ———— — PR —— - - - PR — - S B - - R E——— ARy M4 ﬂuuﬁ uNN..lll..

Ta2(1T
20241%
-~ e e e v i e mivimmime o am e mimt meamtes bmeis e b mssemm e o e e e e e - 2VLEL =
£is
. 42 &
s ——————— 1 1 e s i e e S —— — b e ——- e immoms masawm s e s Ty —
] . . - ST199055(T
. . . S (1174 22
— Pr— —— e P e = ———— . e e e f — amim e e v e e . 46211 - —
, ] . . . \ : L3¢5
- . : . 1 . . L £16
_ - —_— [ S _ ———— - DR ¥ AN § Rl
) - . Tim
. . . . _ .. . _ .. . . maaunm,u

Cme e e e e . L e ks e tn e smormem ik mm m e a e e ms s w4 e e ‘.

7 ST )

Y

L

Choa

YN

" pom Hy Sty iR irad MR

R Y M T T Ry T

o

P

-

.z . e <

- P

[V T SRR PP WY

-

-t

b B b ra, e

YA PRI

j
i.



91

e e e e e .. L. $L6 - -

[ e mears e e rm e ee moew - ir mms = sk e medn AP e T L R e e e e eae e - . R 22 ¢ -~

L

~

-

-
fuigsiagiol-wivain s SNSRI A E

-
L]
-
T

H P —— - — v e - - boiamen = - z2 g —
Iee sn momomr i eme v s omt ot me mmmes e e el e e ——— p——

. sib

: P —— - mm AUl 13 1L
- [ s A .A “—V )
— e T L I L A ks S(b -~
: e eee e teme e et am e e e emee w evmrs o ary e mmaa : 021

. e e ae ie em e e e mme em wme - e s mamemes memel w L LS m e rom STt RSO . - - - g1 LE

.
(-]
L.
-
-
-
e L L

.
-3
N
-
-
L J
B Y L N L el

-
.
[

Y - amit - TR Rl e T ot s m hEEpem 0 e E — e emmae— - 33 G =
ey e m Em m riearwoar b h m s rmeis o sten Sl mme br £ s mm— ey Al - R s he S

.
-
™
L)
~ -
x o
e

P TP P PR S - L P &ib -

e SN PRPTEREEIE SEEEEE S L R St R 125 Mt
et e amm amem s o Rt memmenme h e e s e eoees ro s

-
~
e ih
-
-

b vt emmem i detu rm smgmmim e mbm et pmm s A 1 Ema s B -——- GL6 -
[ v e . L e mie e . e e e mer i eee mm  am e m e ms win e ey e st S M Ml e ad b mnms - . -

r
-

L=
L)
-
-
=
LS

. —— = . — .- - - et et e —ir o WA — 4 mew b e T T EemmSno e mmimacomesens s om0t et ma e e s meaa o m—— [REXL] —
e 4 — — .- e e

— e e e e o e = it n it man st et —— A (R ==
e e s s i o S oA
e e e e mesm mm mmr e e —

.
~
™~
EN
-
-
[ A I R

- . P P . .
.l.-.- . : ko i b % mekes s e memmm e wemtaa s “eme -
H b e 4 e ammemmme s - e e e wen s mmes e ke dm e e e Ers
J . . -

S S
— - - -- T "
- ¢ J. .

. 3 b — o rr e S————————
i — — -1 m— .
—
'
. . . PR TR Y. T
. W - e beoan abe s e wer Famm e mmrmde bt s et e A at e S st il - A "




92
Voo =

L TR

o

o e me mEE St S T . e e on Rt e oW mr = .. et pAers g e m B cwe e =e e R - . I . A - LI R pleg »=
.

S a i s mum e h me. Rl e e e mmE ta s wem s P T AP B e ey ek e MM ke v el s A R cm e em E w v e e e b e B | R a1 1T

L
L
-
o«
= R, B m---\-uli-: el

e P— mh a mvm - - . e P N L] j-lll I-‘ll.-l-.- aam - - . e - e . - - m - - 4l'l-.l... . NN ﬁﬂ ro——

.

s

-~

o«
e

- e e e e ew s e = e - i e e ome feeR e el Ak e e A s = s = alreas A A em bk 1 Em . mr el oers o e = ate --—

o
-
-
-
-
N

. ) : 0llte

.

p

n

-

Y

1

1
a8 W

¥

g e # P

st e e e v mmEt ke el e e w c wm e e et e 4 i e ik ma s EmeMim e MEm e Amamr s = e nm e e o cm e e .l - ———- pzZity —=

wn
-
lln'ﬁ- - “w--m

.
L
-
o

‘
t
i
!
t
i
|
]
i
'
I
1
]
;
i
i
!
i
1
!
!
|
i
!
i
i
!
t
4
i
|
|
~
i

22 (%

. e e U - - SR 5t6 - --

o2tes .
st6 -

0 R ie o G

L]
-~
-
. .
L
e i Al S i

P

[
-~
o«

L)

-
rd
.
e o e d

. _ - - B2i¢y .

i 02iie
. . . - mﬂo y
e e e e e e - o e - —— e e s e mae s - ra— eme e 4 muem e s ——0 1T (e
506
srLee

. C : . . 2T T R
. : 566
B i p——— e i R 2121 R
. st6
) . . 2z

[ R34 L]

I- I, . — a - —— e el 3 £ 4 1 D

R 0Ztie

o - . B e e . P i - . . . e




93

Vvl Ky r omagmr

T e . T A ot - i -

it bt t L SRR LR I A IV IBURES US 2 FaJIsy~=s
ON3 (¢ DOOETROEZZ TwE{lx -on nauownu:N THOO02 BDILT SI0(SY
e . wunn.— £46 990¢(® FGL2 DIL9 2(% SAHOLSHTY 03 AMINT 3352 JEISHY

5135 viv0 03123735 £Lv
*uHY INILNOYWENS NI O5EIINNODAZ HCbad 3INIWITA b0 W3I1SAS
) 162 03 11D oy
SYH 0ED 2U3IHM CONI tf DODS2(22 TSZ(TY 03 NOIIThoO4N] HILVD HOISSY -

\ - . erESISLIN
e e e e e e § R . O3%ILYNN ISVE wivwl-—
. £135 wivh L21J3735 0
. : TPLYANON= C31JSILYS U0ON ISPTID ZpamA-2Ti50WOvI0 !
T m s em o s e e e s o e e e s e s e e TYLOINCH= QITISTLEVNSHD ST Ohe =21450N9%10 -~
. .z._.ﬁzoz 031451198KN L1216 U3 1 G-OlISHNOTIO
’ . . P3T0 L3 53D OWY ST2TIL5 03 TD 2eirn A3lNI FALRIR
PRI e s e e s e e e e e e il e : TeregInGIN -
. R O3F¥3LTeND 3590 givl
y i 5135 wivr0 03193138 2
TOTTTTT T erSo o e s e e et brweh ms A s e s - eee 304 DR €0 ONY 22T1C5 U3 55 JBIMM ONI £L T 03 99 IONTH) —
) . 444183002
s - ) . ; : Q331 r%Y 35v8 71v0
S . - - : T e s e $135 vivs (3193135 8% -
. 1666 03 ummr:: AY08 3JE3Hm 0N K¢ L B3 SS5e1D 108 GOV
) . =ter eI
T SRECTI S e s e e s e e b e 13ig0eh -—

WLrdNON- GSTJSTLES 0N JEALID I§INk-DI1LSCHOVIO
: L WLYINON- Q3TJS]avsnn I One -2145085v10

-

AVLUANON~ QIIHSILusSnn SI ONv =D1iSONDTIO
owa B3 €0 ONY $4T B3 $20 OMv JQ0SS 19 222 223HM AdiMI INIadg
me= V1PAIIBIIYN 40 (1] wwwm |

. ' - 1sZ1t
RITA%S!

152ty
) . . 142117
. ce= tPASIULIIY S0 ORI ==~

- -.:: . S e ke min e rmamn e e ns b S e st e e - - < - - 4Q+3IDOOCUDSDCOSLYZ 422 WNS -m
$152 U3 2003 S$31334S ONY

. : £ 03 SS¥I0 LV0D ONP 20 D3 £33 3u3Mm TID422D WAS inldg |

e e e e e mem o —— S T wew YPAIIEIIN 4O CHI mma o
Ste
. . 99lte

-— TR S e e s cmen L mbmeimmms s ned e ot e e emr g e e e 4 e - Gt -

. L T

] . Y

- - - - - - - - - e mr e b o e en WA - —— A 8 e ——— L tui W Pt it milln = - m pgbymmrt A ssanm & —— . - - LY - .. " Mm —o ——
: . . . S(6
. ; . 2R

TTU T STmS s Mmom s alan cnn ek cae o s s e e e ey R S -—— 546

. . . : . ot ) 2z ¢

’ [ 21 .

— ———— ——— — e e el " B 4t s e o .I-(llll-“N —q P

st

22 1% !

e . — emew mm emeeear s em e ee e e e et e - ey e 16 - -

. % v

. ’ _ sth

e e e el e e ——— e e o e e e —— - T i SEPEEA TP
- . TS
o212

516 -+
. . g2teq
i £ib .

. P p— — s ———— - . - aﬁﬂﬂa ————
5ih

. ‘ . 92149 .

- - - - N L L L I T s LT o ey —ront U e - At N T b e e o

eere e3NDIY - )

TSZLLT —

s
A
e a i

Ly

WU 14 * Sl B4 o 43 e oy

diim

bl
e, Al

ful

R TV R Sy 0 )

Wodoidn m.s

!.



94

- L i M vm s Am A iE W L de Rem oiit sem i RS ewr mEs R L LR L - [ - L EE - - oo A R TEE DETE T -

. .
. .
v
- . . .
U e ta IEEE R L EEE & N it bt A R - e e . . . - e e e
- +
H
- e = B T ST R R i mm e - - N . P .
- . .
- -
. e
— P R - - - e e et m hmee m i e e e s gt R M @ ST - S W L o omdsmames My e s v Re e e R M- s - e = e e e e A At r—— m— 1=
. o]
H L]
M . "
- - e imi R e em e e omn = e tEmmerm o oame o —wr s AT RSISHSimid L R R el 8 o e it amm ttemem w4 A A e = s i mmeow e ms o emmmes -
. N -
- s en s mmmmna ek Em —aem e m [ e e o e = o — W m— A e e e ot it em whm e e m me mr pEm o E o = e ikaamA K
» -
. .ot
4
- e e et e e pores m - vt e Amem ek emmn i 4 M aRR § s e mo A ehwsd el ede kS TSt S ERIERE LT L T - e
T o
. *
T i T i i o i ha e s W LW pw vt Hm o mmrEm o = ae G BT e L PR T . .. — e a4 amm “o
»
- - - - .- S e e u o e mm m wh at m s amdeAma Cimmews I G ae e e - . e mhe s e e mewwome m =t W e i
) - o
- ' ' m
: .
U T e L e i i A I mp e TP YR E RS e T b q
o M.
. . .
- = i e e e e ——ae e w e mm B ] B i m m mmmde o erw Asm o mn 4 rown v - . C e e e = R
H : .
b e e 4 e R e e ctmme e emsmmem e e e e et b = et e ¢ R M T | SemimASo S SRS i TR eI - . e

-

. emp e e AE . A wimora m ommac e e - T M mmds dmns mn Res s E et s e emEem . 4 e tmmssw =R T e kTR oS E UOET P - hmmm b B e e - m oy e

. 1 . .. X 4

e, e 3w e d

e - memm e nde RAd e A1 s w Ak s - et A e et e 1ot e B it Pe— = i A S et L -t A g 4w T mEnEmE T - in At ———

e

L

[ S PR

e h ame mmr o e s we w e bee s mm mr e A ke — e e W CEReR mre @k e skl s e

. A e . m adm mnm o ee w = w e ake e P - . .. - - P

r : t
L i
.- e e e e m e e m w et mime e aman . et etag e s b e e AR . b
. = FAYEINTID HO 1¥Wu0d Ju
. . {a31w0dIN :
——— e e e e e e e e semtses st NS Ammmema o man MR S I IREC T T L . o t5INLIS - N
" : ‘e i1Q NI £T oS i
r . _ N : 163°6) SI 1Iv130
e ot mmm i e m e me o me 4 el e s b e i S g TS TR .o tSSTT) IvCe*Un rv¥IE SI SHIUTIM =

, .zou:_._mouzu 1908 £56% WSIZGWNOED ST 3U]L
~ 1YWHED3 mO4 AOVIR
e . . 10y
, - §T 39vd w34 53417 -
. ' . = FiVa3N3D #D L%+804
b e e s e e s = _—— et i b i S o 2 g e mo e 183100038 —
. ; . . - ,_;m?_.uu 40 ONZ =we
§645IX3 TD 3u3An 62433 A4379NC
e ey e $MvAdloldb -
- “*e1530U3d
’ : . / D : . : o3LlyMIwedL 2 - 1 all%eldn
— - e e s s— me— T T —— o P, e - L — o ————— - et nmPGZHtuWh.
. . . ==*r153003n
' . : ) P . A w_.uu yivo 031323738 §

- - P T T - S T A L ISR A et v et et 0y 4 ot alade e bt Lt s L AAYAAAS mW Wm iyn e

BT PR PO, YT




95

e e e b ——— g | ey B S 4 F G mm Al . e T S e oo —— "

- o L T I .-

~
BT

wimommres o M e 4wt e - . m i mmma e a ok e s = e w e w . . - - -

) ' ' 4
. i
— .- [ - ab 4 e m e mea e e e s - e s - P - . ..,
1
£
M * * N o“
e e e e e e e e em e e —— tmane tmim & » v o n B Sa0m O {4 pw b m 1r mT  memmes mm o anmimme mmem, mn o e K]
. . . £
hw e em e e em v sms 4 e emmmmse o - e b ————- —— it = 1o et 1t e hgor < e m At imim bay 1w i e mee s bmrem s s s wme s s e ;
. | o i
o HE
— e a e - e T e R -
. . . . . i
H ) . £ - %% wn
e R e R 73 S -t
£ n$3 i
£ s H
— —_— L] - ca - o e RS TR SR B PR E - 95 - \.c
i £ 35 1
. ) £ . us ‘
— em = = - - - i e e e — e ——- = e e AR e S e e — AN — ) —— w
. £ 2 4
o £ "st -
Bem ke e e Am e ERm A= m wmapiemie ivme s we mmiw me—— - - — e [P B T N A TR e L TRl 3 & ST *
! ' : T ’ . £ T3 R
; _ £ -, 3 o
n.ll. war wrmr = s owe s w [ B e e T e AL A mme g s e es - g . : m
: i » - L] J
. . R s i
- - - - - . e o P Cm g - - - e .- FEEEECEE B SO T A i
: . £ T T
d . . . ] . ' - ) £ ) wz : .uu
Bmmmi. it e rm mmrArr = vm  hmmm moeEm e i m— - ——— ¢ ¢ et 4 i} S 8y o o 7 et . L AAR A e o ke ue s - —_—— e e g F - Bt
. . ' C * bbb vl
. g £ s . m
w e ee o mmmmeee o e e e e e A ¢ i = s At m et teim o mas e e s s s we e ] PR 4 e e & e !
" ‘ . M £ 95 N -
; “ Sy s .}
s e - e — ——— ———— rn—— —_— § e ——— G —aad H
' L ] 135 T .

" . tat -

— . Co e amemeran e oms N i:,w..l. B I R T e A I 5 e W2T ==

M, o s e S e e TR SR MR R e sk S e e e M me s = s e o—— o — - - a—- ——— e SSY1D AY0M - - OH AvO0B - I

S | . O

g e emmme e e cmtm s e il e mm e mwmmeimemeei e wsamm Cmeses s mmime aee L e mmeeimmms w0 = o NQILURBOSNI LY0E £56T NSIaGNNOED - -

Cuin b fpelflia Ta

-

¢ Lom
.
i J L
—— o ot e i = gL e 1= e e - X - U P . —— — a
; ) .
: . ,
. - ¢ Y
. . ' A T T L . P L
i ' . : . S AN T TUNE SR Y USRS P U S 2 UYL A SO AU APE R . P e omdw & w
'
.






