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Preface

This is the second volume of the thesis which consists of the last three chapter of the
main thesis, a set of appendices, a glossary section and followed by a reference section.

Having provided the required background knowledge for the project in the first five
chapters, a distributed system based on the programming languages PS-algol (introduced at
the end of chapter five) and C is described in chapter six. Chapter seven examines the
tradeoffs of the two data access models by presenting two detailed applications on the
implemented system. Finally, chapter eight concludes the work of this thesis.

There are in total six appendices which intend to give additional information about the
thesis. The glossary section presents the definitions of the important computing terms or

phrases that have been come across during the course of the work.

Finally, the thesis is ended by a section which lists out all the books, manuals and
journals that have been referenced.
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Chapter Six --Design and implementation issues of a
distributed system

Over the past five chapters, the fundamental principles of distributed computing
systems (DCSs), abstract data types (ADTs) and remote procedure call (RPC) techniques have
been addressed. These concepts form the basic philosophy of a distributed system named as
DCSUNIX - Distributed Computing System on UNIX, which will be described in this chapter.

This chapter is divided into four sections: the first section presents the main
motivations for DCSUNIX, the second section depicts the overall structure of the system, the
third section identifies the basic hardware and software components of the system and finally
the last section concludes this chapter by discussing the overall achievements of DCSUNIX.

6.1. Objectives

DCSUNIX is a small scale experimental distributed computing system based on the
persistent programming language PS-algol (see Appendix B) and the language C in
conjunction with the RPC facitities available on SUN1 Unix2 4.2 BSD operating system.

The reasons of choosing the language PS-algol have been discussed in chapter five.
On the other hand, the operating system Unix is employed for the development of
DCSUNIX due to the facts that:

(a) Unix is proven multi-user, multi-tasking environment,

(b) Unix supports powerful and sophisticated RPC programming facilities which are
mostly written in the language C,

1SUN Is a trademark of SUN Microsystems Inc.
2Unix is a trademark of the Bell laboratories.
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(c) It is fairly easy to install PS-algol on Unix,

(d) The portability of software written on Unix systems.

The aims of DCSUNIX are as follows:

(a) Provide a distributed environment for the investigation of the nature of structured
and un-structured remote data access strategies as mentioned in chapter one.

(b) Determine the tradeoffs of the two access methods in (a) by performing some
experiments on DCSUNIX.

(c) As an example of the construction of distributed application programs using the
notions of ADTs and RPC.

N.B. The two terms ADTs and objects will be used interchangeably for the rest of this
chapter.
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6.2. Overview

Figure 6.1 below shows the basic structure of the DCSUNIX system:

PS-algol program
‘ called service
client 1 which is used PS-algol
. to access database
— abstract objects system
stored in the

PS-algol database
system

client n k [ system co-ordi nator]

L

Figure 6.1 The overall design of the DCSUNIX system
As illustrated by the above diagram, DCSUNIX is designed with the expectation of
supporting multi-user data processing. This system is made up of two major parts: a
server and a set of n clients, where n is the total number of authorized users. Both the
server and clients are nodes of a computer network.

The server Is responsible for the following tasks:

(a) To provide a repository for mounting the PS-algol persistent database system in
which objects (represented as ADTS) are stored.

(b) To provide a PS-algol module (program) named service which contains all the
applications that the DCSUNIX system can handle. ' '
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(c) To initiate a C module called the system co-ordinator which co-ordinates the
processing and responses to the remote client processes (or termed 'user process')
by .executing the appropriate application in the module service.

On the other hand, the activities occurred in a client process when it makes a
request for a service, which will involve the access of an object stored in the PS-algol

database system, from the server are:

(a) Communication channels for data transfer are established between the client and
the server by making remote procedure calls.

(b) The client process supplies the appropriate parameters by which the server can
accomplish the requested service.

6.3. Consitutents of the DCSUNIX system

6.3.1. Hardware

The dashed area of Figure 6.2 depicts the computing environment available for
the development of DCSUNIX. There are in total 14 SUN 3/50 workstations and two
local hosis - known as bylands and bolton. The main difference between a
workstation and a host is that the latter possesses a gateway server which
converts messages and protocols between two networks.

The Ethernet communication system [76] is the principal means for
communication. An Ethernet is a broadcast, packet-switched, digital network that
can connect up to 256 computers, separated by as far as a kilometer, with a 3M
bits/sec channel. Although Ethernet is an efficient low-level packet transport
mechanism which gives its best efforts to delivering packets, it is not error-free.
even when transmitted without an error detected by the sender, a packet may still
not reach its destination without error; thus packets are delivered only with high
probability.
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In order to reduce the possibility of overloading, the Ethernet system is divided
into three parts. Each of them s responsible for a specific portion of the network
as indicated in Figure 6.2 (Ethernet 1, 2 and 3). This arrangement also provides
certain degree of fault-tolerance because the network can still work when one of the
hosts or workstations crash due to some kind of hardware failure. Besides, it Is
more flexible in the sense that different types of networks can be attached to each
other via the appropriate gateway servers.

Theoretically, any one of the machines (workstationé and hosts) can act as the
server or a client at a particular instant since they all employ the same operating
system Unix 4.2 BSD and they also share the same filestore (not shown in Figure
6.2) via SUN's Network File System (NFS) as described below. However, no client
process can ever be generated in the machine that has been designated as the server.

Architecture of SUN's NFS:

In general, SUN's NFS provides a facility for sharing flles in a heterogenous
environment of machines, operating systems and networks. Sharing is accomplished
by mounting a remote file system, then reading and writing files in place. The NFS
is open-ended which means it can be freely connacted to other systems. So, NFS is
not a distributed operating system, but rather, an interface to allow a varlety of
machines and operating systems to play the role of a client or a server despite the
fact that NFS Is composed of a modified Unix kernel: a set of library routines and a
collection of utility commands.

Traditionally, a Unix file system is consisted of directories and files. Each file
has a corresponding Inode (index node) containing adminstrative information about
the file such as location, size, ownership, permissions and access times. Inodes are
assigned unique numbers within a file system, but a file on one file system could
have the same number as a file on another file system. This is a serious problem in
a network environment because remote file systems need to be mounted dynamically
and numbering conflicts would cause confusion. To solve this problem, SUN has
designed the virtual file system (VFS) based on vnhodes which are generalized
implementation of inodes that are unique across file systems.
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The following diagram shows the flow of a request from a client to a collection of file
systems:

client’s system call

l
_

other VFS remote NFS 4.2 BSD
VFS VFS server VFS
N T L
N 4 7 ~
disc RPC/XDR RPC/XDR —
_ : disc
v ‘ T o
Ethernet

So, above the VFS interface, the operating system deals in vnodes; below this
interface, the file system may or may not implement inodes. The VFS interface can
connect the operating system to other file systems, eg. MS-DOS or 4.2 BSD. A local
VFS connects to file system data on a local device. However, the remote VFS defines
and implements the NFS interface using remote procedure call (RPC) mechanisms.
RPC allows communication with remote services as If they are called locally. The
RPC protocols are described using the eXternal Data Representation (XDR) package
which permits a machine-independent representation and definition of high-level
protocols on the network (see Appendix B for more information about RPC and
XDR).

Referring back to the flow diagram, in case of access through a local VFS,
requests are directed to file system data on devices connected to the client machines;
in the case of access through a remote VFS, the request is passed through the
RPC/XDR layer onto the network. In the current implementation, SUN uses the
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6.3.2.

User Datagram Protocol (UDP) and Ethernet for interprocess communications. On
the server side, requests are passed through the RPC/XDR layer to an NFS server;
the server uses vnodes to access one of its local VFSs and services the request. This
path is retraced to return results.

The final point about SUN's NFS is that the NFS interface is defined such that a
server can be stateless. This means that a server does not have to remember any
information (apart from its local files information) between transactions. The
major advantage of stateless server is robustness in the face of client, server or
network failures. If a client process crashes, it is not necessary for a server to
take any actions to continue normal operations. If a server or the network crashes,
it is only necessary that clients continue to attempt to complete NFS operations until
the server or the network is fixed. This robustness is especially important in a
complex network of heterogenous systems, many of which may be running untested
systems and/or may be rebooted without warning.

Software

According to the design of DCSUNIX shown in Figure 6.1, the following number
of software modules are identified. Note that this section will involve some of the
Unix system and C library function calls. Details of these routines can be found in
[77] if required.

6.3.2.1. On the server side

The chief responsibility of the server is to provide client processes a way
of accessing objects stored in the PS-algol database system. To achieve this goal,
an un-terminated C module (once it has started) known as the system
co-ordinator is established. The functions carried out by this module are
summarized in the following paradigm:
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initializations

fork call
parent process an infinite
registers child process
a queue manager which determines
and the next user of
an access manager the DCSUNIX system

As illustrated by the above diagram, the only task of the parent process is to
register the two managers as RPCs and then it will go into an infinite loop waiting
to service requests.

The child process of the system co-ordinator, the queue manager and the
access manager are closely-related processes. By making use of the Unix pipe
facilities, the first two processes set up a First_In_First Out (FIFO) queue for
DCSUNIX. Before proceeding any further, the concept of a Unix pipe will be
explained briefly. In Unix, a pipe is an interprocess communication channel
which is created via the invokation of Unix's pipe system call:

pipe(fildes)
int fildes[2);

Two file descriptors are returned: fildes[0] and fildes[1]. The former is
opened for reading only whilst the latter is for writing only. When the pipe is
written using the descriptor fildes[1], up to 4096 bytes of data can be buffered
before the writing process is blocked. On the other hand, the read only file
descriptor fildes[0] accesses the data written to fildes[1] on a FIFO basis. After
the pipe Is set up, two co-operating processes can pass data through the pipe with
the read and write system calls. However, for read calls on any empty pipe
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(i.e. no buffered data) with only one end (all write file descriptors are closed) an
end-of-file will be returned. Similarly, an error signal will be generated if a
write on a pipe with only one end is attempted.

Relationship of the queue manager and the child process:

In order to implement the queue mentioned earlier, two Unix pipes are
required. They are called the host_fildes and procnb_tildes respectively.
Whenever a user request is received, which may be happening simultaneously,
by means of the RPC mechanisms (see Appendix C), the queue manager will place
the caller process's identification (ID) details into the respective pipes so that
these information can be retrieved at a later stage as explained shortly. The
following pseudo-code describes the functions of the queue manager more
precisely.

queue manager:
begin
accepts ID information from a client process;
write(host_fildes[1], client process's local machine name);
‘write(procnb_fildes[1], client process's local process number);
end;

In constrast to the task of the queue manager, an infinite child process created by
the system co-ordinator (using the Unix fork system call) extracts ID
information from the queue so as to play the role of an entrance guard of the
entire system. The whole algorithm works as follows:

Since the queue is a FIFO one and the identification details have been entered
to the two pipes by the queue manager in the same order as they are received, so
the frist value of each pipes must correspond to the same caller process. Using
these two values, known as caller_hostname and pid, as the parameters, the
child process informs the caller process at the remote site that it is its turn to
use the system by calling a procedure inside its parent process (the system
co-ordinator) named restart_proc. The basic mechanism used in this
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procedure is a combination of the Unix's rsh, kill and system calls [77]). The
routine system is a standard C library function which issues shell commands
via a string of characters as if they are entered through the keyboard. In this
particular case, the required string will be of the form:

system("rsh caller_hostname kill -19 pid")

The effect is to connect to the specified remote machine using the remote shell
command - rsh, and then a restart signal (kill -19) is sent to the local process
with ID pid. The only problem in constructing such a string concerns with the
last argument pid; it is an integer whereas all the others can be expressed as
character strings. This gives rise to another procedure called Itos defined in the
parent process which takes pid and an empty character array as parameters. By
evaluating the value of each digits of pid, it converts them into the corresponding
ASCII characters before copying them into the empty array as the result. Having
done this, the final system call can be issued.

Up to this stage, the child process needs to be suspended, via a local system
call with kill -17 and its own process number as arguments, so that only one
process at a time could have control over DCSUNIX. In other words, consistency
can be maintained. After the caller process has completed its task, the child
‘process will be re-activated to serve another process using the queue as before.
The overall structure of the child process can be summarized as:

system co-ordinator's child process:

while true do

begin
caller_hostname := read(host_fildes[0]);
pid := read(procnb_fildes[0]);
restart_proc(caller_hostname, pid);
child_ID := get the child process's own ID;
system("kill -17 child_ID");

end;
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Access manager:

Although the role of this process is quite different from the other processes
discussed so far, the connection between this process and the child process of the
system co-ordinator is vital to the whole system. This process Is initiated
(using the RPC mechanism again) by the client process which has just acquired
control of the DCSUNIX system through the chiid process. Figure 6.3 portrayed
all the activities associated with thre access manager.

(6) manipulates the retrieved data before
returning them to the client process
datafile [€
(1) sends
information
[ 2oonss mamager | — = (5) returns the
(0) olfent’s two files ) desired data
st inputs
reque aooardingly data
The PS-algol
program called
] service which
(2) activates the PS-algol . “,&wmg .t:r
: 71 all the applications ~
program service mppomd by |(4)updates \_>
requested
abstact PS'I‘gﬂ
object database

system
Figure 6.3 Responsibilities of the access manager

The numbers appeared in the figure indicates the ordering of events
occurred during the execution of the access manager process. Accompanying the
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access manager are two Unix files, cmdfile and dataflle, and a PS-aigol
program named service. The first Unix file cmdfile Is designated as a
repository for maintaining information that defines uniquely the command of a
specific user service and the location where the operation of the service will be
undertaken. This file has four components: the name of the service required, the
name of the operation to be performed, the name of a specific database and the
entry name of this database. The last two components of cmdfile identifies the
abstract object that has been installed to the specified database by means of the
technique described in section 5.2.4.2. of chapter five. Note that all the four
components of cmdfile are supplied by the access manager as indicated in Figure
6.3.

On the other hand, the file datafile serves either one of the following functions:

(a) For read mode, that means information is read from the abstract object
specified by the last two items of cmdfile, this file is used to keep the
return status of the client's request which indicates whether or not the
request has been performed successfully, followed by the result of the
request Issued by the program service as described very shortly.

(b) For write mode, this file is required in the following two separate stages.
Before the executing the client's request, it keeps all the update data of the
abstract object stored in the specified database location. After the
execution, it is used to keep the return status of the request. However, an
extra item will be added by the program service if the request is failed as
described shortly.
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Another closely-related module to the access manager is the PS-aigol
program service. The following pseudo-code outlines the general structure of
this module:

Declaration part:
constants maxsize, read.mode, write.mode, call.ok, call.fail;
datatypet1 datai[maxsize];
datatype2 data2[maxsize];

data'lypeN dataN[maxsize];
integer itein;
string msg;

open(cmdfile, read.mode);
application := readin(cmdfile);
case application of
servicel: begin
command := readin(cmdfile);
dbname := readin(cmdfile);
entry := readin(cmdfile);
close(cmdfile);
if command is in write mode then
begin
open(datafile, read.mode);
item := 0;
while not eof(datafile) do
begin
item = item +1;
datai[item] := read(datafile);
end;
close(datafile);
open(dbname, write.mode);
execute command(dbname, entry, datat);
if the execution succeeded then
begin
open(datafile, write.mode);
write(datafile, call.ok);
close(datafile);

end

else begin
msg:= generates an error message;
open(datafile, write.mode);
write(datafile, call.fail);
write(datafile, msg);
close(datafile);

end;
close(dbname);
end
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else begin
open(dbname, read.mode);
datal := execute command(dbname, entry);
It the execution succeeded then
begin
open(datafile, write.mode);
write(datafile, call.ok);
write(dataflle, datail);
close(datafile);
end
else begin
msg:=generates an error message;
open(datafile, write.mode);
write(datafile, call.fail);
write(datafile, msg);
close(datafile);
end;
close(dbname);
end
service2 to N : similar to service1 except datai is replaced
by data2, data3 and so on;
end;

It should be noticed that program service has contained all the underlying
data structures of the abstract objects stored in the entire PS-algol database
system: definitions datatype1 to datatypeN (currently N is 2). Thus, the correct
data type can always be applied to the corresponding application provided that the
same data structure is adopted by the access manager when supplying the input
data. As the result, various kinds of data structures, which have been classified
as the structured and un-structured data types in this thesis, can be passed to the
DCSUNIX system for testings as demonstrated in the next chapter.

After the execution of service, the access manager returns a record to the
client process (step 6 in Figure 6.3) which contains:

(a) the process number of the system co-ordinator's child process such that the
client process can re-activate the child process upon termination;

(b) an integer to indicate the return status of the client's request: 1 means
success and 0 means fail;
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(c) a variant record which keeps the returned data of the client's request If it is
succeeded, otherwise, an error message is stored in the record. Also,
bearing in mind that the former exists only when the request is in the read
mode whiist the latter may exist in both read and write modes in case of an
error.

6.3.2.2. On the calling side

Only a client process (sometimes referred as the caller process) is present
which initiates a specific request for accessing an object (represented as an
abstract data typs) stored in the server's PS-algol database system. Note that
the client process musi have knowledge about the following information In
advance:

(a) the name of the server machine,
(b) the name of its own machine,
(c) the identities of the two RPCs, queue manager and access manager of the

system co-ordinator, such as their procedure numbers, version numbers
and so forth (see Appendix C),

(d) the representation of the data structure(s) that is to be sent to or received
from the server.

Generally, a client process is structured as below (in pseudo-code):

declaration:
import the relevant header files from the system library;
constants server_name, client_name;
data types info=record
caller : a string of characters;
pid : integer;
end;
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data=record
user-defined data structures;
end;
statuskinds=(ok, fail);
result= record
childproc_ID : Integer;
case status:statuskinds of
ok: (values : data);
fail: (msg: a string of characters);
end;

var process_ID : info;
input_data : data;
returned_data : result;
str : a string of characters;
success : boolean;

procedure itos(var str : a string of characters; intnb : integer);
begin
converts intnb into the corresponding ASCIl string
and then stores the result in variable str;
end; :

procedure calirpc_queue_manager( process_ID : info;
var success : boolean);
begin
calls the RPC routine queue_manager of the system
co-ordinator at the server site with process_ID as parameter;
if the call is ok then success := true else success :=false;
end;

procedure callrpc_access_manager( input_data : data;
var returned_data : result);
begin
calls the RPC routine access_manager of the system
co-ordinator at the server site with input_data as argument;
If the call is ok then
begin
stores the result of the RPC in
the record variable return_data;
end
end;

process_|D.caller := client_name; ‘
process_ID.pid := the process number of this module;
calirpc_queue_manager(process_ID, success);
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if success then
begin
itos(str, process_ID.pid);
sends a stop signal to this module itself using the variable str
and then waiting for its turn to use the DCSUNIX system;
input_data := construct all the required information
for the client's request;
callrpc_access_manager(input_data, returned_data, success);
if the call is ok then
begin
manipulates the data stored in the variant
record field returned_data.values;
sends a re-start signal to the system co-ordinator's child
process via the number stored in returned_data.childproc_ID;
end
else prints the error message stored in the
variant record field returned_data.msg;
end ,
_ else generates an error message;

Several points are worth mentioning about the above algorithm:

(a) The two constants server_name and client_name define the names of the
server machine and the client process's local machine respectively. The
former is solely used by the two callrpc procedures as explained in point
(d) below whereas the latter is only required in the main program body of
the client process to initiate the whole transaction.

(b) The user-defined data type, data, is just adopted as a place holder, as in
the type definition result, which signifies the fact that the definition of this
data type Is free to the user provided that the server is capable of dealing
with that particular data type. Another data type called info is used to keep
the local machine name and process number of the client process so as to put
this process into the server's FIFO queue. Finally, the data type result
stores the information returned after the completion of the clleht's request.

(¢) Procedures itos has exactly the same code and responsibility as the one
possessed by the system co-ordinator of the server.
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(d) The two procedures, callrpc_queue_manager and
callrpc_access_manager, are responsible for invoking the two RPCs
queue_manager and access_manager of the system co-ordinator
respectively. The implementations of these two procedures are very
similar to the 5sample given in section 4.1 of Appendix C except that the
number of parameters and the timeout values are different. Procedure
callrpc_access_manager possesses an additional record variable called
returned_data which holds the information returned from the server
after the call. The timeout values of these two procedures are defined in
such a way that the former allocates to each client process a maximum of one
try (about 1 second of normal time) per transaction whilst the latter
allocates a maximum of three tries (about 30 seconds of normal time each
try) per transaction. As a result, the system can respond to more than one
user process simultaneously with the aid of the server's FIFO queue and also
sufficient time has been reserved for allowing the server to complete each
user request. Furthermore, both these two procedures have to use the
server's machine name (i.e. constant server_name) to create a
communication channel for the two RPCs.

(e) The boolean variable success is merely used to indicate the return status of
each RPCs - true or false.

(f) Finally, the following Unix system calls are required to generate the stop
and re-start signals mentioned in the algorithm:

system("kill -17 pid")
and

system("rsh server_name kill -19 pid")

where pid is the process number of the target process.
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6.3.2.3. Summary

So far, all the major software components of the multi-user distributed
system DCSUNIX have been described. Apart from the PS-algol program
service, all the other modules are implemented as C codes. The purpose of this
sub-section is to present an overall picture of the established system as
portrayed by Figure 6.4:

ients server
cllent  f— rovin
E ok
process 1 aimsto
f— select
) applications

system co~ordinator contains:

P-L(i) queue_manager
e—R(i() access_manager
CR(ii) a ohild process

can be occurring
simultaneously

client
process n

Figure 6.4 Relationships between the server and
the client processes
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Referring to the above figure, the following events are taken place:

Stage (a)
A client process invokas the first RPC routine, queue_manager of the system
co-ordinator, via the RPC mechanism as described in Appendix C, with its local

machine name and its process number as parameters.

Stage (b)

The queus_manager puts the client process's identification details into a FIFO
queue at the server site before returning the first RPC. Then the client process
generates a signal to stop itself at this satge and waits for a wakeup signal from
the server.

Stage (c)

The un-terminated child process of the system co-ordinator reads
identification information from the FIFO queue and then re-activates the
corrasponding client process. In the meantime, the child process will suspend its
execution allowing the client process o have control over the entire DCSUNIX
system.

Stage (d)

The re-started client process calls the second RPC routine, access_manager
of the sytem co-ordinator, in order to access an object stored previously in the
PS-algol database system via the PS-algol program service with the data
information required to carry out the operation as arguments.

Stage (e)

The access_manager receives information from the client process and then
transfers them to the two Unix files cmdfile and datafile accordingly. At this
point, the program service Is invoked to perform the service requested by the
client process with the data stored in cmdfile and datafile as inputs. Having
completed the required service successfully, the process number of the system
co-ordinator's child process and the result of the second PC are returned to the
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client process to terminate the whole transaction.

Stage (f)

After the client process gets the result of the second RPC back from the
sarver, it transmits a signal, using the returned process number of the child
process, to re-start the child process so that it can continue to serve another
client process.

6.4. Conclusions

This chapter has presented the design and implementation issues of the distributed
computing system DCSUNIX. It is a multi-user system in the sense that several client
processes are able to make a request for a particular service from the system, but not
actually access those abstract objects stored in the server's PS-algol database system
simultaneously. Currently, DCSUNIX is only designed to cope with one object at a
time in either the read or write mode. The ordering of using 'DCSUNIX is regulated by a
First_in_First_Out queue implemented by two Unix pipes at the server site. Another
interesting characteristic of this system is that it permits different types of abstract
objects to be placed in the same database via the first class procedures mechanism
provided by PS-algol.

it may also be realized that the present DCSUNIX system is not really a fully
distributed system because the client processes have to specify the location of the
server machine in order o make the two remote procedure calls (queue_manager and
access_manager), and therefore lacks of location transparency. Nevertheless, this is
only a minor problem since the main theme of this thesis is to investigate the tradeoffs
between structured and un-structuerd remote data access methods. Besides, it is
primarily the task of a name server. '

Furthermore, there are also some controversy over the number of remote

procedure calls (RPCs) used during the establishment of DCSUNIX. A corollary is that
the fewer the number of RPCs, the better the performance of the system as it reduces
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the communication overheads. Howaever, the main reasons of rejecting the single RPC
approach are now discussed.

Although the single RPC strategy does not require any FIFO queue for access
control because a client process can start updating the required abstract object as long
as the server is idle, there is a high probability that a particular client process which
demanding a hugh amount of data from the database system will block the other client
processes from using the system for a considerable period of time. Apart from
degrading the throughput, this also makes DCSUNIX virtually become a single-user
system. In addition, it is very likely that each client processes has to spend a lot of
processing time just to test when the system is available before actually performing
any access operations.

Unfortunately, the two RPCs approach also bears a big drawback concerning with
orphan processes. If the DCSUNIX system crashes (may be due to power cut)
somewhere between the invokations of the two RPCs, then all the identification
information kept In the FIFO queue will be lost. Consequently, each un-served client
processes become an orphan. The only remedial action to be taken is to re-start all the
processes involved and repeats the whole transaction. However, the problems of
orphans Is outside the scope of this thesis and hopefully it should happen very rarely.

Finally, DCSUNIX is not a fault-tolerance system in the sense that it makes no

effort to tackle any error found during a transaction. It will just return an error
message to indicate the occurrence of the fault and then terminates.
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Chapter Seven -- Testing of the Implemented distributed

system

Having presented the design and implementation detalls of the distributed system DCSUNIX
in the last chapter, this chapter will describe a series of experiments that are carried out
using DCSUNIX as the testbed. All these experiments can be classified into two categories
according to the application test programs: the stack and the students data bank applications.
Two extreme access strategies, the structured and un-structured remote data access methods,
are applied to each of the two applications during the course of the testing.

The main objectives of the testing are:
(a) to determine the accuracy and efficiency of the DCSUNIX system;
(b) to assess the advantages and disadvantages of the two access methods mentioned above,

(c) to gain an in-depth view of the technique required for performing networking
experiments.

This chapter consists of three parts. The first part outlines the scheme undertaken in
DCSUNIX for the testing. The second part addresses the implementation issues of the two
applications of DCSUNIX, followed by a discussion of the results obtained in the final part.

7.1. The testing scheme
First of all, in order to demonstrate the ability of DCSUNIX, a variety of
experiments are tested against some of the well-known operations of the two chosen
examples mentioned above, such as push or pbp a data item into or off the stack,
retrieve or update a specific record of the students data bank etc, using both the
structured and un-structured access methods in turn.

221



After establishing confidence with the functional behaviour of the DCSUNIX
system, the two access methods are used again with the two examples but they will be
operated on a unique standard request this time. That is, some information (composed
of the command required to carry out the request and the data to be transmitted) will be
sent from a client process to DCSUNIX's server which will, in turn, update the
appropriate abstract object in the PS-algol system as desired.

Initially, for each of the two chosen examples and for each of the two access
methods, a null request is sent which contains only a null command without any
effective data. The phrpose of doing this Is to measure the communication overheads in
both cases. Then this process is repeated 10 times with an increment of 1K bytes of
information including both the command and the data each time. The reason of using an
interval of 1K bytes is because this is the maximum capacity supported by the current
RPC communication protocol (SUN's User Datagram Protocol) for a single
transmission.

The prime objective of these 11 experiments is to determine the CPU times
elapsed for their transmissions. To improve the accuracy of the results, each of them is
repeated 100 times and then an average time is evaluated as the final answer.
Consequently, four sets of readings are obtained. Note that all the experiments are
carried out under light network loading conditions (about 9 p.m in the evening) so that
the maximum efficiency of the network is provided. Furthermore, all the timings are
started from the point where the client process has received a restart signal from the
child process of the system co-ordinator (see section 6.3.2.2. of chapter six). Note also
that all the number of bytes quoted above do not include the basic components of an
ordinary packet such as the packet's header, checksum, packet's trailer, etc., because
they will be enforced by the communication protocol automatically on every packet.

Prior to the analysis of the four sets of experimental results, an ideal model is
established for each so as to provide a guidance of the analysis. This can be achieved
using the relationship between the number of RPCs needed and the number of bytes
transmitted as the following graph indicated:
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Hence, the ideal shape expected from each set of the experiments is a straight line that
passed through the origin. Obviously, the latter is impossible due to communication
overheads imposed by the network and therefore only a straight line is expected.

Having established the ideal model, each set of the experimental results is
analysed as follows:

(a) Each set of results are plotted with the number of bytes transmitted as the x-axis
and the average CPU time elapsed as the y-axis.

(b) A best-fit straight line is determined for each set of experiments using a
sophisticated graphic package known as Cricket Graph produced by the Cricket

Software incorporation running on the Apple's Macintosh machines.

(c) Justify the behaviour of each set of the experiments.

223



7.2. Applications of the DCSUNIX system

Before performing any experiments with DCSUNIX, the following issues are worth
considering:

(a) the m_achlne type of DCSUNIX's server,

(b) the directories where the C module system co-ordinator and the PS-algol
program service will be placed,

(c) the location of the two Unix files: cmdfile and datafile.

According to the network environment of DCSUNIX as shown in Figure 6.2 of
chapter six, only two types of machines are provided: workstations and hosts.
Theoretically, either of these machines may be designated as the server. However, for
the reasons of hiding directory structure and providing a forward mechanism when a
subtree in a namespace Is moved, the Unix 4.2 BSD operating system (the current
operating system of DCSUNIX) often uses a special naming feature known as symbolic
link to identify objects such as files, directories, etc., and therefore there is a high
probability that the directory where the PS-algol database system mounted is
referenced by such a link (actually this is the case when DCSUNIX was developing).
Unfortunately, symbolic links possesses some unpleasant problems:

(a) The semantic of ".." (the parent of a context) in the presence of a symbolic link.
Suppose "/user” is a symbolic link to "/usr/wct", does "/user/.." denote /" or
"fusr” ? The answer will solely depend on whether ".." is interpreted statically or
dynamically. Since ".." is simply a special entry in a directory and Unix keeps no
record of the path by which a given context was reached, its interpretation would
work more naturally with symbolic links. Consequently, "/user/.." is interpreted
as "/usr” rather than "/". This can cause unexpected anomalies with pathnames of
the form "../x" when the context has been reached unknowingly via a symbolic
link.
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(b) A symbolic link has another curious characteristic. As its value Is just a pathname
and if this begins with a "/, it is Iinterpreted relative to the root as might be
expected. However, if on the contrary, the pathname contained in the symbolic link
does not start with a "/, it will be interpreted relative to the directory in which
the link is found rather than the current directory. Thus, absolute symbollc links
are in fact relative to a dynamic definition of the root which may have changed
since the link is created, whereas relative symbolic links are actually absolute
because they are not affected by the definition of the root or the current directory
at the time when the kink is resolved. This distinction is of particular important
in a distributed system where processes from different sub-systems may have
different definitions of the root and may therefore interpret the same symbolic
link in a different ways.

Nevertheless, the problems of symbolic links can be overcome by employing a host
as the server (bylands currently) because symbolic links are always interpreted
relative to the root by this type of machine. Therefore, the PS-algol database system is
always accassible.

The last two issues mentioned at the beginning of this section are relatively less
restrictive. The two modules system co-ordinator and service can be situated
anywhere within the user directory area provided that access to the PS-algol database
system has been acquired. On the other hand, the best place for the two Unix files
cmdfile and datafile would be in the same directory as the PS-algol database system
on the ground of compactness.

So again, it can be realized that the PS-algol database system is such a vital
element to the entire DCSUNIX system. The following two sub-sections will describe
two practical applications of DCSUNIX which are the stack and the students data bank
examples.
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7.2.1. The stack application

7.2.1.1. Specification

The first application of the DCSUNIX system is an object (abstract data
type) commonly known as a stack. The main reason of choosing this kind of
object is due to its simplicity and commonness. A brief description of such an
object is as follows:

A stack is a collection of data kept in sequence. Each item of data is of the
same type. Data is added to and remove from the sequence at one specific end of
the sequence (usually called the top). It is possible to access only the top item of
data in a stack.

Pictorially, a stack can be viewed as:

the next item
to be inserted

goes on top
of the stack
> the item which
[ 1¢&t+————isonthetop
of the stack
——1
——1
stack

Four stack operations, the only means that the stack is accessed, are
considered. They are:

(a) push - an operation that, given an item, inserts that item at the top of the
stack;

(b) pop - an operation that deletes the top item of the stack if it is not empty;
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7.2.1.2.

(c) top - an operation that returns the item at the tdp of a non-empty stack
as its result;

(d) empty - an operation which returns the string "stack is empty" when the
stack is empty, otherwise the string "ok" is returned. This
operation usually used prior to the operations pop and top
described above by DCSUNIX internally for self-checking
purposes.

Implementation

In order to test the DCSUNIX system, a stack called "StringStack" which
contains a collection of data items kept in sequence is implemented. Each data
items contains a string of maximum 20 characters and 5 pointer which pointed to
the next item of the stack. The implementation process Is split into two phases.
In the first phase, the internal representation of the stack (the string and the
pointer) together with the Implementations of its four associated operations
(those described In section 7.2.1.1.) are established and then stored in a
PS-algol database called "utility® with entry name "application1” via the
PS-algol module utllity.class.lib.

The second phase of the implementation process requires the co-operation
of the PS-algol program service which has been described in chapter six. The
definition of the stack, l.e. the headings of its four operations, are included in the
declaration part of service in order to allow the stack to be available to the
outside world.

Note that two versions of each of the two PS-algol modules mentioned in this
sub-section exist and their code can be found in Appendix D. Also, these two
modules are shared between this stack application and the next application of
DCSUNIX which will be described in section 7.2.2. so as to form a library of
applications for DCSUNIX.
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7.2.1.3. Testing

According to the test strategy given in section 7.1, the implemented stack is
tested in two separate stages. For the first stage, the following requests are
carried out with the stack using both the structured and un-structured remote
data access methods in turn:

(a) attempt fo top an item off the stack when it is empty,

(b) a client process Is employed to push the same string into the stack for two
successive times,

(c) repeat the task of (b) above but this time the same client process is
invoked simultaneously from two different machines,

(d) and finally, all the inserted strings are retrieved from the stack to
determine the integrity of DCSUNIX.

In the second stage of the testing as suggested In section 7.1, the stack is
used again repeatedly with the two access methods to send information from a
client process to the server. Effectively, the only difference bstween this set of
experiments and experiment (b) mentioned in stage one is the dimension of the
variable where the outgoing information is stored. Test programs (C modules)
for some of the experiments mentioned in this sub-section can be found in
Appendix D.

Finally, it should be emphasized that from the software re-usability point
of view, the structured remote data access approach always imposes more
constraints than the un-structured approach in performing the above four
requests. This is primarily due to the that it is very hard to define uniquely the
two modules of the server, system co-ordinator and service, such that the
stack could be accessed independently without being aware of the nature (type) of
the data items placed on the stack, because the two modules have to know the
nature of the data items (not the internal representation of the stack) in order to
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construct the appropriate data transfer routines. Similarly, when a client
process wishes to access the stack, it also has to supply the corresponding types
of parameters to the two modules. As a result, whenever a new stack is
encountered, the two modules must be re-tailored to meet the new requirements.

On the contrary, the un-structured approach enables the stack to be
accessed independently since it only entails to know the starting memory address
of a variable where the data is situated, and an integer which Iindicates the
number of bytes required from that address as illustrated by the test programs
in Appendix D. Because of this independency, it is possible to construct a single
C module the system co-ordinator and a single PS-algol program service
that will be suitable for accessing all kinds of stacks (actually this concept can be
applied to all kinds of abstract objects). Unfortunately, one weakness of this
approach is the loss of certain degree of data security.

3

7.2.2. The students data bank application

7.2.2.1. Specification

To enhance one's confidence with the DCSUNIX system, another application
of this system is presented. '

In this second application, another abstract object named
"students.data.bank” is used which aims to maintain a data bank for students
studying at a university during academic year 1988/1989. A unique personal
record has been allocated to each students and the following operations are the
only means that the data bank can be accessed:

(a) insert - an operation that, given a new student's record, adds that record to
the data bank,
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(b) delete - an operation which, given some kind of identification details of a
student record, removes that record (if it exists) from the
data bank,

(c) search - an operation that takes some kind of identification detalls of a
student record and then retrieves all the information stored inside
that record if it exists,

(d) update - an operation that, given the Iidentification details of a student record
and the new information of that record, replaces that student's old
record in the data bank with the new one.

(e) single.write - an operation that, given the Identification details of a student
record and the new information of a particular field of that
record, overwrites the previous information stored in
that particular field by the new information supplied.

(f) single.read - an operation that, given the identification details of a student

racord and the field required, reads the information stored
in that particular field of that record.
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7.2.2.2. Implementation

Each student Is represented by a record in the data bank which consists of
the following information: the name, age, sex and address of the student, and the
details of the major course attending by the student. All these components are
stored in three parts.

The first part gives the overall structure of the record called
student.record which contains the following fields (and they are written in a
combination of bold and italic text style):

(a) name - a string of maximum 30 characters;
(b) age - an integer;

(c) sex - a single character : F or M,

(d) address - a pointer that is used to reference the second part of the record
as explained later;

(e) course - another pointer which is used to point to the third part of the
record;

(f) other - a pointer reserved for future use.
The second part defines the structure of the address field of structure
student.record, named as student.address. The following fields can be found

in this structure:

(a) house.no - an integer which records the house number of the student's
home address;

(b) street - a string of maximum 30 characters which stores the street
name of the student's home address;
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(c) town - a string of maximum 20 characters that keeps the town name of
the student's home address;

(d) next.address - a pointer which is reserved for future modifications.

Finally, the third part of a record defines the structure of the course field
of structure student.record, called student.course which contains:

(a) department - a string of maximum 30 characters to keep the name of
the department that the student is registered;

(b) year - an integer to store the student's current year of study;

(c) next.course - a reserved pointer which may be used to store details of
another course taken by the student.

All the structures described above are implemented by means of PS-algol's
structure type and the field name of structure student.record is designated as
the only means by which a particular student record can be identified. There are
two key advantages of dividing the definition of a student record into several
parts. First, it is easier to construct a student record. Second, it allows extra
information to be added subsequently via the additional pointer field(s) in each
parts of the record because a PS-algol pointer can be used to point to any types of
PS-algol structures (see reference [b] of Appendix B).

As in the stack application, the implementation process of this data bank
application is performed in two phases using the two PS-algol modules
utility.class.lib and service again except that the entry name of the abstract
object students.data.bank in the database "utility" is "application2".
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7.2.2.3. Testing

There are also two stages of testing for the data bank application. At stage

one, the following requests are carried out with the abstract object,
students.data.bank, using both the structured and un-structured remote data

access methods in turn:

(a)

(b)

(¢)

(d)

(e)

(t)

(9)

attempt to retrieve a student record from the data bank which Is currently
empty;

insert a list of three different students' records into the data bank by
means of three separate client processes;

search each of the three inserted records to assure their existence
in the data bank;

update the contents of two of the inserted records;

retrieve data out of the individual fields of a particular student's record one
by one;

attempt to modify a particular field of a student's record;

choose a particular student record as the target and then performs the
following operations:

(1) a client process is called from a machine which attempts to read the
target record while another client process is invoked from another

machine trying to update the target record at the same time;

( 2 ) repeat operation (1) several times to observe the effect:
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(h) and finally, remove all the student's records from the data bank,
followed by another search operation to assess the integrity of DCSUNIX.

NLB. (1) Experiments (e) and (f) above will only be tested when the structured
access approach is applied.

(2) Since there Is no structure imposed on a student record when the
un-structured access method is applied, an extra item s therefore
needed for identification purposes.

In the second stage of the testing, as in the previous stack application,
information is sent (i.e. only operation Insert is involved) from a client process
to the server at an increasing rate of 1K bytes for 11 times, except the first one
is a null request, using the two access methods in turn. Again, each experiments
is repeated 100 times to obtain an average value. However, in order to
accomplish this two sets of experiments, the overall dimension of a data bank
record must be adjusted. This Is achieved by changing the size of some of the
individual fields of the record, such as name, street, town and so on, but not
the general structure of the record.

Finally, some of the test programs (C modules) for this data bank
application can be found in Appendix D.

7.3. Discussion of the results

Since the two applications of the DCSUNIX system, the stack and the data bank
examples, have been tested in two separate stages, and therefore this section will be
divided into two parts. Each of them discusses the results obtained from the two
examples.
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7.3.1. The first stage

All the expected results of the experiments mentioned in section 7.2.1.3. and
section 7.2.2.3. have baen obtained apart from experiment (g) of section 7.2.2.3. as
indicated in Appendix E. The main reason is that the result of this particular
experiment is affected by the arrival time of the two client processes’ requests
which will, in turn, determine their positions in the server's FIFO queue.
Additionally, the arrival time itself can also be affected by the availability and
efficlency of the network. Therefore , it Is very difficuit to predict the outcoma.
However, the results of this experiment has demonstrated a very important
characteristic of the DCSUNIX system. That is, the FIFO queue of DCSUNIX has
provided an efficient way of maintaining consistency of the states of the abstract
objects stored in the PS-algol database system, yet permitting multi-user
processing. The ultimate effect is to put a lock on every transaction (read or write)
and this lock will not be released until the transaction has committed.
Unfortunately, this approach has sacrificed the traditional "single writer or
multiple readers” type of locking mechanism.

During the testing process, two minor problems are experienced from the user
point of view:

(a) Whenever a string is to be transmitted from a client process, a double quotes
symbol " must be included in both ends of the string in order to validate the
syntax of a string in the language PS-algol.

(b) The statement "pr_open: FBIOGTYPE ioctl failed for /dev/fb" always appears on
the screen of the server's machine during the execution of the PS-algol
program service which has been clarified as a local network setup defauits
and can be ignored.

Up to this stage, the implemented DCSUNIX system has given encouraging
results.
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7.3.2. The second stage

This is the most interesting part of the whole testing procedure because it
shows some indication about the magnitude of the performance of DCSUNIX subject to
the two access methods. All the numerical resuits obtained from the two applications
of DCSUNIX are shown by Table 1-4 in Appendix F.

Using the data from these tables, four graphs are plotted, as depicted by Figure
1-4 in Appendix F respectively, with the total number of bytes of information
transmitted as the x-axis and the average CPU time elapsed as the y-axis. Notice
that a best-fit straight line has been included in each graphs.

From the offsets between each set of the experimental results and their
corresponding best-fit straight line, it is evident that they exhibit a similar
behaviour to that predicted by the ideal model established in section 7.1. In addition,
it can also be observed from the graphs that the offsets tend to deviate from linearity
as the total number of bytes transmitted is approaching 8K bytes. A logical
explanation for this type of behaviour is because of communication overheads which
are a combination of access and throughput delays. When the number of bytes
transmitted is low, the number of RPCs required is also low and therefore the
communication overheads are small. However, as the number of bytes transmitted
increases, the total number of required RPCs will grow and at the same time the
communication overheads starting to accumulate. This kind of delay would still be
tolerable up to a point where the total delay time is so huge and becomes noticeable.
For the DCSUNIX system, this occurs at approximately 8K bytes and this point may
then be described as the "fading point" of the system.

Besides, the best-fit straight lines determined from each graphs can also be
used as a tool to assess the performance ratio between the structured and
un-structured remote data access methods by comparing the gradients of the
respective lines. In case of the stack example, the gradients of the structured and
un-structured methods are 0.0876 and 0.0433 respectively; whereas in case of the
students data bank example, they are 0.0761 and 0.0404 respectively. Hence, the
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estimated performance ratio of the stack example is approximately 2.02 while the
performance ratio of the data bank example is about 1.88. It can be realized that the
un-structured approach is always faster than the structured approach. This gained
efficiency in the un-structured approach is mainly contributed by the absence of
record and field boundaries.

Conclusively, the most important characteristics from this thesis point of view
is the measurable performance of the implemented distributed system DCSUNIX. As
illustrated by the results obtained, it is reasonable to allow DCSUNIX to be employed
with confidence as a test-tool for the investigation of the structured and
un-structured remote data access methods in distributed computing systems.
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Chapter Eight -- Conclusions

Distributed computing systems consisting of single-user machines, eg. workstations,
connected by a fast local-area network are becoming very popular. Many of them have been
employed for creating general-purpose computing and information processing environments
such as CFS [35], XDFS [38], WFS [78], AFS [79], ALPINE [80] and VICE [81]. For
economical reasons, the machines need to share resources. In particular, it Is necessary to
facilitate sharing of files and databases. Therefore, the management of shared resources is an
important service that should be provided by a trusted authority. Since the workstsations are
controlled by the their users, they cannot be guaranteed to be always available or be fully
trusted. An obvious solution is to designate some of the machines as the servers to administer
the shared resources and support applications (services) running on the system. For
simplicity, only systems possessing such a single server machine are of interest.

One of the major design goals of any distributed systems is to provide users some kind of
remote access to objects stored at different sites of the network. The term object is
perceived as a collection of data of the same type which can only be accessed through a
well-defined interface. Because of this Invisibility, they are referred as the abstract
objects. Abstract objects are implemented in terms of abstract data types and they are often
needed to persist over a period of time until they are no longer required. Two modes of access
to these abstract objects are considered: the structured and un-structured remote data
access models. In case of the former model, data is simply treated as rows of bytes whereas in
the latter model, data can only be accessed via an appropriate access procedure. This thesis is
designated as a comparative study of these two access models.

8.1. Achievements

As a preparatory stage, the fundamental concepts behind distributed computing
systems, abstract data types and persistent data type systems are introduced.
Subsequently, a small-scale experimental multi-user distributed system known as the
DCSUNIX system is established as the testbed for the comparison of the two access
methods. Finally, some measurements are taken using the implemented system via two
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specific applications: the stack and the students data bank examples.

The testing strategy is described briefly as follows. First of all, a variety of
experiments are tested against some of the well-known operations of the two chosen
applications accordingly, such as push or pop an item into or off the stack, retrieve or
update a particular record of the students’' data bank etc, using both the structured and
un-structured approaches in turn so as to show the accuracy and reliability of the
implemented system. Then, the two access models are used again with the two examples
but this time, they will be operated on the same standard request which involves the
transmission of some Information (composed of the command required to carry out the
request and the data to be transmitted) from a client process to the server of DCSUNIX.

Initially, a null request (which contains just a null command without any
effective data) is sent to measure the communication overheads. This process Is
repeated 10 times with an increment of 1K bytes of information including both the
command and data each time. As a result, four sets of readings are obtained by
evaluating the average CPU time elapsed including the communication overheads for
each experiment and then four corresponding graphs are plotted with the number of
bytes transmitted as the x-axis and the average CPU time elapsed as the y-axis.
Finally, the tradeoffs of the two access methods are determined through the comparison
of the four graphs- obtained to their respective theoretical estimates established before
the testings. Note that all the testings are carried out under light loading conditions of
the network and all the timings would not start until the client process has received a
re-start signal from the child process of the system co-ordinator at the server site.
Note also that all the number of bytes quoted above do not include the basic components
of an ordinary packet such as the packet's header, checksum, packet's trailer, etc.,
because they will be enforced by the communication protocol automatically on every
packet.

Consequently, the following points are concluded:
(a) As illustrated by the four graphs in chapter seven, the DCSUNIX system has

represented a quite satisfactory model for the analysis of structured and
un-structured remote data access strategies.
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(b) From careful study of the underlying principles of the two access methods in

conjunction with the results obtained from the experiments, the final verdicts of
this thesis can be summarized as follows:

(1)

(2)

(3)

(4)

For the stack example, the average access time of the un-structured approach
is found to be about 2 times faster than the structured approach;
whereas for the students data bank case, the average access time of the
un-structured approach is 1.8 times faster than the structured approach.
This is primarily due to the absence of record and field boundaries in the
un-structured models. Therefore, it may be concluded from these resuits
that the un-structured remote data access method is approximately 2 times
faster than the structured remote data access method subject to the current
testing conditions of DCSUNIX.

Since there is no structure imposed, it is very unlikely to perform any
type-checking operations with the un-structured model which is in contrast
to the structured case.

It is extremely difficult and risky for the server to access the individual
fields of a record via the un-structured method because all the information
Is just stored as rows of bytes in the database; however, this could allow
different types of abstract objects to be stored in the same database. On the
contrary, the structured method would update each field of the records
efficiently.

From the software re-usability point of view, the un-structured model is
superior to the structured one since only one single set of generalized
modules (the C module system co-ordinator and the PS-algol program
service etc) is required at the server site which can cope with all kinds of
abstract data types and therefore it is more flexible. But from the data
integrity and security viewpoints, the structured approach is better because
the system is aware of the types of data expected.
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(5) When an instance of any abstract object is being stored or retrieved using
the un-structured strategy, it is the user's responsibility to supply the
appropriate starting address and the correct amount of bytes required. On the
other hand, this responsibility is devoted to the server in the structured
model as it already knows all the internal representation of the objects.

(c) Finally, it should be noted that the existing DCSUNIX is not a fault-tolerance
system. Once an error is detected, perhaps due to unsuccessful RPCs, the whole
transaction must be aborted to preserve the effect of atomic transactions (see
section 2.3.4.2.).

8.2. Further improvements

In the current implementation of the DCSUNIX system, several users are capable
of making a request for service from the system simultaneously but thereafter they
have to walt until the server is idle. Under light network conditions, the suspension
time Is short enough to give a satisfactory response. Nevertheless, three possible
features can still be added to the present system.

8.2.1. First improvement

There Is no special reasc.m why DCSUNIX cannot be extended to deal with more
than one abstract object during a single transaction as the same principle applies
with the same degree of consistency since there is still only one user using the
system each time. To achieve this goal, the following modifications are demanded:

(a) The two Unix files cmdfile and datafile will require more storage space
depending on the total number of abstract objects involved.

(b) For the structured access model, the second RPC routine, access_manager of the
system co-ordinator at the server site, must be re-constructed which would be
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8.2.2.

quite complicated. Again, there is no way to generalize this module. Apart
from knowing the total number of abstract objects involved, it also needs to have
knowledge about the internal representation of all these objects in order to
retrieve or update the objects. On the contrary, the reconstruction
process of this RPC routine will be simple for the un-structured approach with
only the expense of prolonged transferring time.

(c) The PS-algol program service also demands some modifications. An extra outer
loop must be present so as to obtain information about all the operations that
have to be performed on the corresponding abstract objects.

Second improvement

Iin the light of many distributed systems having mechanisms to cope with
orphans, it is always a challenge to make DCSUNIX become one of them. Orphans
are unwanted executions that can often manifest themselves due to communication or
node failures. The former can be solved using the time-driven mechanism presented
by Mckendry [82]. However, his method was based on clocks local to each site of the
network and it performs best when clocks are synchronized, although
non-synchronlzed':clocks do not produce inconsistencles. Hencs, it is not suitable for
orphans produced due to node failures. By storing a modified First_In_First_Out
(FIFO) identification queue on stable storage (perhaps in the PS-algol database)
whenever it is accessed (read or write), DCSUNIX could lend itself an efficient way
of treating this kind of orphans. Instead of just keeping information about
un-served client processes, those that have been registered on the queue but have
not started its transaction, a new version of the queue is established by including
identification details of the client process which is in operation (if exists) before a
crash. Consequently, orphans are tackled using this queue together with the
co-operation of the client machines. Before proceeding any further, one assumption
must also be made. That is, no client process could ever become an orphan before it
has been registered on the server's queue via the first RPC routine queue_manager,
otherwise it can only be removed by a suitable garbage collector mechanism.
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Eventually, there are three possible situations where an orphan can be produced
during a communication session: the server's machine crashed, a client's machine
crashed or both of them crashed.

In the face of the first situation, since the server always puts the FIFO queue on
stable storage which contains all the client processes's identification details
including the one (if exists) that is in operation just before the crash, this would
eliminate orphans completely provided that the second RPC's total timeout interval
has not expired. The explanation is as follows. After the crash, the server will
reboot itself and resumes its normal operations with the queus. To the un-served
client proéesses. the crash will be just regarded as a long delay. However, if a
client process has already started its transaction during the crash, the following
special treatment Is required. Having rebooted the server machine, the queue is
checked to find out whether or not the process which is being served during the crash
is still active at its local machine. If so, it must be killed and then may be restart
again. Unfortunately, this may not be the ideal solution especially when the
transaction will cause serlous consequences such as withdrawing a million pounds
from a bank.

On the other hand, it is much easier to deal with the last two circumstances
mentioned above. In case of a client machine has crashed, three alternatives exist.
First, If the crgshed machine is belonging to an un-served client process and it is not
its turn to use the system then no action will be taken. Second, if a client 's machine
crashed just before its transaction, then the server will need to wait until it is
rebooted before proceeding any further. Third, when a client process has begun but
not yet completed its transaction during the crash, then the server has o kill this
process using the information of the queue after its machine Is rebooted.

For the last case, when both the server and client machines crashed during a
fransaction, the only remedial action is to reboot them before killing the client

process as described previously.

All the above algorithms for destroying orphans are still valid in case of
multi-machine failures. The most crucial issue of the whole strategy is the reboot
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8.2.3.

time of the machines. If the reboot time is too long, it will exceed the timeout
interval of the second RPC and thus harder to get rid of all the orphans produced.
Note also that after a machine is rebooted, all the previously stopped (not
terminated) processes are capable of resuming from their stopping points.

Third improvement

Another possible future work of this project will be in the direction of
improving the experimental strategy of the DCSUNIX system. At the moment,
experiments are only carried out at an interval of approximately 1K bytes of data
which is the maximum buffer size provided by the current RPC communication
protocol, SUN's User Datagram Protocol, for each transaction. So, in order to
determine the best throughput curves for the two access models, more results are
required which can be obtained by performing more testings on DCSUNIX with the
number of bytes of data between each intervals. To eliminate overheads due to
network traffic, it may be better to repeat each test, say 200 times, and then
caléulate the average CPU time elapsed in each case. Also, it would be interesting to
elaborate the same experiments under medium and heavy network conditions so that a
comparison between all kinds of network conditions can be drawn. Finally, since
DCSUNIX is intended to support mulit-user processing, but at the moment only one
client process (or termed as a station) is used to experiment the system for
simplicity reason, and therefore it may be worth trying to employ more stations to
re-assess the performance of DCSUNIX with the same testing scheme.
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8.3. Future trends of distributed computing systems

The Distributed Computing Systems Research Programme, sponsored by the U.K.
Science and Engineering Research Council and lasted for eight years from 1977 to
1984, has greatly promoted research in distributed computing. Since then, the field
has been growing rapidly both in the breadth of activity and the depth of understanding.
Most of the distributed computing systems in use nowadays are multi-computer
configurations that do not share memory and can be dispersed over wide geogréphlcal
areas. They are referred as loosely-coupled distributed systems.

This trend should prevail well into the future with the encouragement of current
trends In hardware technologies. Among them, the semi-conductor (or chip) technology
has advanced dramatically over the past few decades. Lately, the total number of
transistors that can be implanted on a single chip is about 10 times as many as in
1865. The prices of microprocessors have aiso fallen steadily. This is reflected by the
way microcomputers have evoived from the 8-bit based microprocessors such as Apple
lle and Commodore Pet 8032 which predemoinated in the 1970's, to the 16-bit
microcomputers on machines like the IBM PC (Intel 8088) and Apple Mackintosh
(Motorola 68000) that have prevalent the market since early 1980's. By the end of
1980's, it is very likely that the 32-bit based microcomputers will take over the
dominant position of the existing 16-bit ones.

Another main need of computing is the provision of a reliable, fast and compact
means of storage medium. In the past, magnetic tapes were the most practical mass
storage medium and now magnetic disks dominates. However, the future of this category
will be the use of optical disks [83]. Optical storage was introduced in 1978 as
consumer video system based on a standard called LaserVision. The video images are
stored as FM signals on the disc. Subsequently, this technology was used to produce
optical audio disc known as Compact Disc (CD) on which audio information is encoded
digitally. The feat of CD supported the introduction of Compact Disc Read Only Memory
(CD-ROM) in early 1985. Later, Write Once Read Many (WORM) optical disks came
into existence, allowing data to be written only once but could be read over again and
again. The key advantages of optical disc technology over the magnetic disc technology
are: much higher capacity of information can reside on similar size disc, mass
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replication of optical disks can be done inexpensively, optical disks are removable
unlike the hard disc and they are also immune to accidental erasure and external
magnetic field. Nevertheless, two shortcomings of the current optical disc technology
exist: the media can be written only once and the access times of optical disc drives are
slower than high-performance magnetic disc drives. Further research on erasable
~ optical disks is in progress and hopefully an ideal mass storage medium will appear
very soon.

So clearly, it Is extremely tempting to connect a number of relatively cheap
processors together each with its own optical disc storage medium, to achieve increased
processing power, geographical separation and increased rellability. To accomplish
this goal, a wide area or local area network is required. In the light of current trends
in distributed computing systems, it indicates the need for local area networks are
becoming more common as many organizations (or companies) have devolved
responsibility away from the central office towards semi-independent subsidiaries.
Local tasks can then be run and controlied by the people who understand them best; they
are fully responsible for the consequences. Local area networks (LANs), which are
intended to provide wide bandwidth over a limited distance, have developed enormously
in recent years. Such networks make use of relatively cheap methods of interconnection
such as co-axial cable, twisted pairs, optic fibres, etc. Since processing installed at the
locations where computing power is needed, the communication costs can be reduced.
Many different system architectures are also possible ranging from the use of
intelligent terminals connected to a central mainframe, to placing powerful
workstations on the desks of each employee. However, there is still no agreed
international standard for LANs and no single technology dominates the market yet.

As time progressed, there was an increasing requirement for networking between
organizations as triggered by the success of ARPANET.. Unfortunately, this was difficult
with so many incompatible protocols in existence. Furthermore, it is not enough
merely to agree upon on a standard protocol. The set of protocols used must also have a
well-defined structure so that the responsibilities of different levels of protocol can be
clearly defined with no overlap of functionality.
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The key advantages of standardization are summarized as follows:
(a) If a clear, unambiguous standard can be adopted universally, then all
communication software written to conform to the standard would be able to

interwork.

(b) Additional equipment(s) which conforms to the standard can be Installed without
_ further modification or enhancement.

(c) Standard bodies can also be established that devote all their time and efforts to
research and development into standards of the future.

Currently, the IEEE (Institute of Electrical and Electronic Engineering) LAN
standardization 802 project is attempting to provide a reference model and
international standards for LANs. This project spans several documents as listed below:
(a) 802.1(A) - Overview and architecture.

(b) 802.1(B) - Addressing, internetworking and network management.

(c) 802.2 - Logical link control.

(d) 802.3 - CSMA/CD access method and physical layer specifications.

(e) 802.4 - Token-passing bus access method and physical layer specifications.
(f) 802.5 - Token-passing ring access method and physical layer specifications.
(g) 802.6 - Metropolitan network access method and physical layer specifications.

Nevertheless, any international standard should be subject to various addenda and
should be periodically re-issued as necessary in order to resolve any inconsistencies or

ambiguities, to reﬂqct changes of emphasis and to take due account of developments in
related areas. This process may seem unnecessarily cumbersome and one may suggests
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that it would be better if the standard body could define the standard and then insists all
members to adhere 1o that standard. Unless a new standard Is satisfied by the majority
of potential users, it will either be largely ignored or will be subject to modification.
Therefore, the existence of a standard is only useful if the majority of organizations
undertake to adhere to its requirements and do not seek to improve it individually. The
most important point is that once a standard has been agreed upon, if it possesses any
significant weakness they will become only too clear as it is put to the test of
implementation and usage.
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Appendix A - - Physical database design issues of DDBs

Several important physical design aspects of DDB are desrcibed in this appendix.
Implementation of the relationships between entities :

This can be greatly influenced by the software chosen but usually there are two ways: by
pointer chalns or by indexes. In general, pointer chains are better if the most frequent
use of a relationship is to search through all the relevant information of one occurrence, eg.
reading all orders for a given customer. Indexes are superior if one tries to retrieve a single
record or if the search criteria are complex.

Since there are several (may be different) machines invoived in a distributed system,
one may use indexes and the other use pointer chains. It should not be a problem if the same
DBMS is used on both machines. The DBMS can take care of any translation that is required.
However, problems may arise if different DBMSs are used. A practical solution is either to
standardize on a reasonable compromise solution or to forge exchange of programs and data in
favour of fairly strict control by the DBA. .

Data duplication :

Data duplication is a method of saving disc accesses. For example, indexes carry record
keys and sometimes additional data is also contained in the records to which the indexes refer.
The point is to carry out searches using the indexes only without reading the records -
themselves. Data duplication is sometimes the result of a finely balanced judgment between
retrieval speed and updating costs especially if there are extra disk accesses on a remote
machine.



Locking :

The requirement for simultaneous access and updaté by asynchronous tasks has led many
DBMS software vendors to implement locking at file level or even record level recently.
Generally, the lower the level of locking, the lower the probability of contention and hence
deadlock. In a distributed system, if a task on machine A accesses data on machine B, the
smaller the amount of data locked the better since a task that accesses data remotely Is likely
to run for a long time. However, in practice, two further problems needed to be considered:

(a) If the remote part of a navigation path (traverse) has to stop because of
contention, how does one ensure that the task originated the access does not
get time-out?

(b) How does one detect deadlock if it arises out of tasks that are running on
different machines?

More research work is needed to solve these problems but Gross et al [a] has suggested
that a non-dynamic form of locking (eg. locking a whole file) may be the best policy to adopt.

Data placement designs :
Three types of data placement dgslgns can be used for DDB :

(a) A partitioned system design: Each network node is allocated disjoint
sub-sets of the organization's database and access to data can be prohibited
by limiting access to the node at which the data are stored. This design is
appropriate when storage space is limited at some sites.

(b) A replicated system design: Each network site retains a complete copy of
the database and the distributed DBMS must extensively co-ordinate the
synchronized updating of data. This approach is frequently used when
infrequent updating is sufficient for data processing applications; updates
at one node are periodically broadcasted to other nodes. This strategy has



great rellablllty as current data can normally be accessed from any
location, and has high data retrieval efficiency as accessing is localized.
The only cost for this design is storage spaces.

(¢) A clustered system design: Each node may have unique sub-sets of the
database as well. as selected redundant copies of some files or sub-sets of
- files.

Privacy :

. In a distributed system, one may wish to restrict access and update rights of remote
users if they are the privileged users, eg. database administration staff or system
programmers. However, a distributed system could be more dangerous in that an intruder
may be able to masquerade as another node in the system rather than simply to pose as a
legitimate terminal user: by posing as another node he/she may obtain bulk data in a short
period of time. Two precautions can be taken to deal with intruders :

(a) encryption of the communication lines to a sufficiently high standard;

(b) monitoring of traffic between nodes, to detect whether any response is
given by one node that does not seem to have originated from another node.
Some automatic checks, eg. an intra-node secret code, may be built into the
protocol. If the expected code Iis not received, an alarm message is
generated.

However, all privacy precautions are expensive in time, in hardware and in software,
and therefore the expense that can be justified must be related to the value the information in
the system could have for an intruder.
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Appendix B -- General information about the PS-algol system
on SUN Unix 4.2 Release 3.4

1. Components of the system

The system consists of the following three sets of files:

(a) In directory /usr/local/psalgol/cmd (EXECUTABLE FILES)
NAME EUNCTION CONTENTS
psb PS-algol browser psr /usr/lib/ps/browser.out
psc PS-algol compiler psr /usr/lib/ps/PScomp.out $* | cat
pse PS-algol elide program psr /usr/lib/ps/elide.out $* | cat
pso PS-alogl dis-assembler psr /usr/lib/ps/psops.out $* | cat
psr PS-alog! interpreter - machine codes
sC pseudo S-algol compiler PSPRELUDE-+/usr/lib/ps/Sprelude
export PSPRELUDE
psr /usr/lib/ps/Scomp.out $* | cat
sr alias to PS-algol interpreter psr $*
stag PS-algol garbage collector machine codes
(b) In directory /usr/local/psalgol/lib (PS-algol library)

Since the files in this directory contain either machine codes or a mixture of
machine codes and PS-algol statements, and they are not concerned very much in
executing PS-algol programs, so only their functions will be described briefly.

NAME EUNCTION
PScomp.out PS-algol compiler

Scomp.out pseudo S-algol compiler

Sprelude prelude for pseudo S-alogl compiler



browser.out

PS-algol browser program

build shell script to construct the database directory
buildcurs.out program to load a PNX cursor image
buildfont.out program to load a PNX font
elide.out PS-algol elide program
poms.out PS-algol initialisation program
prelude PS-algol prelude
psops.out PS-algol dis-assembler program
stand list of PS-algol standard identifiers for users
update shell script to update the database directory
(c) In directory /ust/local/psalgol/lib/init (PS-algol setup programs)
NAME EUNCTION
ALL help text used by the browser
cou20.kst PNX font "courier 20"
db.browse.out loads the browser
dbtof.out copies text from a database to a file
errors.out - loads the error records
events.out loads the events structure
fix13.out PNX font *fixed 13"
ftodb.out copies text file into a database
gacién.kst PNX font "gac 16n"
hci45i.kst PNX font “hcl 45i"
help.out loads the help utility
intcomp.out loads the-compiler used by the browser
more.out loads the more utility
outline.out loads the outline graphics
padfile extends a file's length to a number of blocks
print.out loads the print statement utilities
raster.kst loads the raster graphics functions
simple.menu.out loads the "Simple.menu” function
tab.trav.out loads the traversal function for tables


http://simple.menu.out
http://tab.trav.out

tables.out creates the system database
trav.out loads the traverser utility

2. Running PS-algol programs

Before trying to execute any PS-algol program, users should first read the
information sheet "The PS-algol terminal emulation for the SUN" in'order to understand
the 1/0 operation of the system. Secondly, all the files mentioned in section 1 must be made
accessible to the users' home directory using the set path command in the .login file.
Finally, enter the following additional commands in the users' .login file:

(a) set PSDIR=/ust/lib/ps/dbs
(b) /etc/rpc.statd
(c) /etc/rpc.lockd

The reason of doing (a) is to define a shell variable as the name of the database
directory. In addition, there should be two processes running on each SUN workstation
which are (b) and (c) above. These processes manage the locking of files via the file
system control call fentl. They will only work if a file on a SUN file server is being
locked. If these two deamons are not present, the kernel calling them will wait for them to
be restarted. However, nothing in the system will restart them so a call to fcntl can be
delayed indefinitely.

Having done all the procedures above, programs can be run through the following
steps:

(a) Compilles the program using the PS-algol compiler,
psc FILENAME

to produce a file called FILENAME.out
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(b) Execute the FILENAME.out flle by one of the following two ways:

(i) psr FILENAME.out

(i) psr FILENAME.out<inputfile>outputfile



Appendix C -- SUN's Remote Procedure Call facilities

1.

Introduction

SUN1's remote procedure call (RPC) technique provides a clean,
procedure-oriented interface to remote services. RPC is a high-level protocol bulit on
top of low-level transport protocols and it does not depend on services provided by
specific protocols, so it can be used easlly with any underlying transport protocol.
Currently, the User Datagram Protocol (UDP) is the only transport protocol
supported by SUN for RPC applications.

The use of RPC allows a client to communicate with a remote server. In this process,
the client first calls a procedure to send a data packet to the server. When the packet
arrives, the server calls a dispatch routine to perform whatever service is requested,
sends back the reply, and then the procedure call returns to the client. Figure B.1
summarizes the RPC paradigm described above.

Since network communications often involve more than one type of machine, it is
necessary to provide a common way of representing a set of data types over a network
which is the task of SUN's eXternal Data Representation (XDR) protocol. This
protocol takes care of problems such as different byte ordering on different machines. It
also defines the size of each data type so that machines with different structure alignment

_ algorithrﬁs can share a common format over the network. Furthermore, the XDR data

definition language is the tool by which the parameters and results of each RPC
service procedure are specified. This language is very similar to the language C except
that a few new constructs have been added.

1 SUN is a trademark of SUN Microsystems Inc.



1
olent service |

daemon
program |
make a RPC request
execute
request
| call a \
l registered sevice
| I service
exeouted
| return answer
request
completed
K return reply
program
oontinues
A4

Figure B.1 Network communication with RPC

Although this appendix will only discuss the interface to C (as this is the language
Unix was implemented), remote procedure calls can be made from other languages
theoretically. Moreover, this appendix will focus on using RPC for communication
between different processes on different machines even though it works equally well for
processes on the same machine.

2. RPC layers

The RPC interface is divided into three layers as illustrated by Figure B.2. The
highest layer is totally transparent to the programmers. Therefore, programmers do not
have to be aware that RPC is being used, they simply make the call in a program just as
other ordinary procedure calls.



/ highest / <— for built-in functions
/ middle / <— for user-defined routines

/ lowest / <— for changing RPC defaults

Figure B.2 The layers of RPC

At the middle layer, the routines registerrpc and callrpc are used together to
make remote procedure calls as explained in section 3. These two middle layer routines
are designed for most common applications and shield user from knowing about socket
which is an end-point of communication to which a name will be bounded.

Finally, the lowest layer is aimed for more sophisticated applications such as

altering the defaults of the middle layer routines. At this layer, programmers can
explicitly manipulate sockets that transmit RPC messages.
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3. The RPC technique

For most RPC applications, the middle layer routines, registerrpc and calirpe,
will be Involved. These routines are responsible for the client and server machines
respectively as follows.

3.1. Server side

Normally, a server registers all the RPCs it plans to handle using registerrpc
and then goes into an infinite loop walting for service requests by means of the standard
procedure svc_run. The routine registerrpc has six parameters. The first three
parameters are the program number, version number and procedure number of the
remote procedure to be registered; the next parameter is the name of the C procedure
implementing it. Thus, these four parameters have identified the remote procedure
uniquely. The last two parameters are the types of the Input and output values of the
remote procedure. If the registration is succeed, registerrpc returns zero, -1
otherwise. However, several points are worth mentioning in using registerrpc:

(a) Only the UDP transport mechanism can use this routine.

(b) The UDP transport mechanism can only deal with arguments and results of
approximately 1K (to be exact is 1093 by experimental evidence) bytes In
length, although it has been claimed 8K bytes by SUN [b].

(c) The program number of the remote procedure to be registered should be within
the binary numbers, 20000000 and 3fffffff, because this is the range SUN has
reserved for customer applications.

Furthermore, in order to handle arbitrary data structures, regardless of different
machines' byte orders or structure layout conventions, all the RPC parameters and
results are converted to the network standard XDR before sending them over the wire.
The process of converting from a particular machine representation to XDR is called
serializing and the reverse process is called de-serlalizing. XDR can support both
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3.2.

the built-in types and user-defined ones. A complete description of XDR routines could
be found in [a].

As an example, the following C program will register a procedure called test on a
local machine called bolton.

#include <stdio.h>
#include <rpc/rpc.h>

int test(counter)

int counter;

{
counter=counter+10;

}

main()

{
registerrpc(0x20000000, 1, 1, test, xdr_int, xdr_int);
sve_run;

In this example, the type field parameters of registerrpc are both xdr_int
which is a filter primitive that translates between C integers and their external
representations. Since xdr_int is a pre-defined XDR routine, nothing is needed to be
done. However, for a user-defined type, a definition of that specific type must be
included in the program which is made up of one or more standard XDR routines.

Client side

The simplest routine in the RPC library used to make remote procedure calls is
callrpc which has eight parameters. The first one is the name of the remote machine
to which the call is made. The next three parameters, the program number, version



3.3.

number and procedure number, specify the required procedure at the remote site. The
last four parameters define the parameter and result of the RPC. Since data types may
be represented differently on different machines, callrpc needs both the type of the
RPC argument, as well as a pointer to the argument itself (and similarly for the
result).

After trying several times to deliver a message, if callrpc can get an answer, it
returns zero, but non-zero otherwise. The full details of all the return codes can be
found in the file <rpc/cint.h>. The delivery mechanism used is also SUN's UDP so it is
always safe to use callrpc in conjunction with registerrpc. Mathods for adjusting
the number of re-tries require the use of the lowest layer of the RPC library routines
as discussed shortly.

Finally, if the procedure test registered at bolton is to be called from another
machine, the corresponding C program may be written as:

#include <stdio.h>
#include <rpc/rpc.h>

main()
{ int number=11;
int result;
callrpc("bolton",0x20000000, 1, 1, xdr_int, &nhumber, xdr_int, &result);
printf("The return value of the RPC Is %d\n", result);

where the integer result will contain the return value of the RPC.

Conclusions
Up to this point, the RPC technique permits programmer to send arbitrary data

structures over the network with the aid of XDR. However, complexity and difficulty
may incur if one wants to pass more than one item because there is only one input type
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parameter in the specifications of registerrpc and callrpe. The only way to solve
this problem is to collect all the outgoing items into a single record structure and then
defines a new routine for serializing. But this will impose extra programming efforts
on programmers even when two integers are going to be sent. The same arguments
apply to the resuits of the RPC.

4. Advanced RPC programming

4.1.

In the examples given so far, RPC has taken care of many detalls automatically.
Occasionally, it may be necessary to change the default values of the RPC protocol.
First, one may need to allocate and free memory while serializing and de-serializing
with XDR routines [b, pp.20-21]. Second, one may want to perform authentication on
either the client or server side by supplying credentials or verifying them [b, pp.
32-35). Finally, one may wish to have control over the RPC delivery mechanism or
the socket used to transport the data. Nevertheless, all these requests have to be done at
the lowest layer of RPC. For the purpose of this thesis, only the last issue will be
discussed.

Modification of the RPC defaults

When routine callrpc is Initiated at a client machine, the underlying RPC
protocol will deliver the data packet, supplied by callrpc, to the required remote
machine using its default values. To illustrate the layer of from which a programmer
can adjust these defaults, consider the following C program:



#include <stdio.h>
#include <rpc/rpc.h>
#include <sys/socket.h>
#include <sys/time.h>
#include <netdb.h>
#include <netinet/in.h>

#tdefine remote_machine "bolton”

main()
{ ;
struct hostent *hp; /* structure hostent is defined in
<netdb.h> */
struct timeval pertry_timeout,total_timeout; /* structure timeval defined
in time.h> *
struct sockaddr_In server_addr; I* structure sockaddr_in is defined
in <netinet/in.h> */
int sock= RPC_ANYSOCK; I* constant RPC_ANYSOCK is defined in
<rpe/sve.h> which has also been

included in <rpc/mpc.h> */
register CLIENT *client;
int number, result;
number=10;
if ((hp=gethostbyname(remote_machine))==NULL)
{

printf("Can't get address for the remote machine%s\n", remote machine);

exit(-1);

}
pertry_timeout.tv_sec=1; /* timeout interval for each rpc  */
pertry_timeout.tv_usec=0; /* call in seconds and microseconds */
bcopy(hp->h_addr,(struct Iin_addr *)&server_addr.sin_addr,

hp->h_length); I* construct Internet address of */
server_addr.sin_family=AF _INET; /* the server by putting the name*/
server_addr.sin_port=0; /I* family address and port number*/

* of the host. When the port */
/* is 0, the remote portmapper */
/* will be consulted to get the */
/* actual port of the remote *
/* program. Constant AF_INET is */
/* defined in <sys/socket.h> and */
/* structure in_addr is defined in */
I* <netinet/in.h> !



if ((client=cintudp_create(&server_addr,0x20000000,1,
pertry_timeout,&sock))==NULL) I* create an rpc client handle */
{ /* for the remote program*/
printf("Can't create client handle\n");
exit(-1);
}

total_timeout.tv_sec=1; /* the total timeout interval of the rpc call*/

total_timeout.tv_usec=0; /* in seconds and microseconds which has */
I* the same as the timeout of each try, */
I* so that only one mpc call is performed*/

if ((cInt_call(client,1,xdr_int,&number, /* a micro which */
xdr_int,&result,total_timeout))|=RPC_SUCCESS) /* calls the remote */

{ /* procedure that */
printf("Can't make RPC \n"); /* associated with */
exit(-1); /* the client handle */

} /* created above. */

/* The consiant */

/* RPC_SUCCESS Is*/
/* defined in *
/* <rpc/cint.h> %/

/* which has also */
/* been included In */
I* <rpc/rpe.h>  */

cint_destroy(client);

In the above example, the procedure test, which has been registered at the local
machine bolton as described previously, is called using the lower version of callrpc -
cint_call. The parameters to cint_call are a CLIENT pointer, the procedure number,
the XDR routine for serializing the argument, a pointer to the argument, the XDR
routine for de-serializing the return value, a pointer to where the return value will be
placed and the time in seconds to wait for a reply.

Since callrpc uses UDP, the CLIENT pointer of cint_call is obtained by calling
cintudp_create. The parameters of cintudp_create are: the server address, the
program number, the version number, a timeout value between tries and a pointer to a
socket. It can be realized that the total number of tries to walit for a response is
determined by dividing the clint_call timeout by the cintudp_create timeout.



Currently, the default value is 5 but in the above program it is re-set to be 1 and
therefore the client can only allow to make the RPC request once. Furthermore, the
final argument of cintudp_create in the program is specified as ANY_SOCK which
means the system will be informed to choose the most suitable socket for sending out the
RPC requests all the times.

Finally, the cint_destroy call de-allocates any space associated with the CLIENT
handle, although it does not close the socket associated with it, which was passed as an
argument to cintudp_create. The reason is that if there are multipie client handles
using the same socket, then it is possible to close one handle without destroying the
socket that the other handles are using.

Reference

[a] SUN MICROSYSTEMS INC. 1986(Feb). "XDR Protocol Specification". Networking on the
SUN Workstation, SUN Microsystems Inc.

[b]SUN MICROSYSTEMS INC. 1986(Feb). "Remote Procedure Call Programming Guide".
Networking on the SUN Workstation, SUN Microsystems Inc.

C-10



Appendix D



¢ (un\TuoT3EOTTddR,\, ‘A23U0a du3) AdD23S

fun /hu..n.n..nus.: \u ‘oureuqp - duy) Adoaxas

! (wa\dO3,\ , ‘PUBRWOD * dwry) Adox3s

! {uu\AORISBUTIIS, \, ‘UOoTIROTTddR  duy) Adox3s
}
asT?
{

}
(0=i (enTea  Teanc<-Ardez ‘obessaw) duroz3s) 3T

! (u%0,, ‘obessaw) Adox3s

: (anTea* Teanc-ATdex‘ebessau) Adox3s

}
(INYL==sn3vIs<-A1dox) 3T
! (poTdwrexs) z9beuru sse00e odaTTeo=ATdax
{((3Tnsaz IONIIS) JOBZTE) DOTTRW(yx ITUSSI 30NIIS) =A1d0I
! (pueumoo) walsAs
¢ (x38” 001d ‘pueumoD) 3edI3S
:{pT°ql sseooad’x3s ooad)solr
2(u LT- TTTY. ‘Pueumod)Adoais
_ _ }
(IN¥ZI==(qr ss@o01d) zsbeuew onenb odryTed) 3IT
- £ () pTd3ab=pT a1 s59002d
! (sutyoew I9AI9S ‘oweulsoy-ql ssesoxd)Adoxis
! (u\TuoTI®OTTddR,,\, ‘Ax3Ua ‘poTdurexa) Adox3s
{ (wa\AITTTIR,\, ‘SwRUqP - poTdUrexa) Adox3s
! (wu\X3due, \, ‘pueunnod - yaTduwexs) Adoags
? {wu\¥2®356UTT3S5,\, ‘uoTIROTTddR " poTdwexa) Ado13s
}
op
{(yh3dwe sT xoels, ‘yoeiskidws)idoxas
(4U\ 9Xe/ST YOBIS Y FO SIUSIUOD YL,)FIutad
! []yxowv3siyduro’ [] abessawr xeyo
¢ [s3tbTpxew) x3s ooxd Teyo
¢ [y3busTpwo ] purumos IRYD
{q1 ssevoxd ogur pT
{K1doxy 3TMSSI DNI3S
(w3 ‘ 7aTduwrexe 3sonbex}
()utew

/x “A3dwe sT 3T [TIun xoels a8yl ysnd pue doi
A1pejesdex Aq possTyo® 3q UED STYL ‘AOBIS JY3I
woxy sbuTIIS POITISUT Y TTE SIASTIIST YOTuM

juswrxadx® yixnoy aya 103 Apoq wexboxd utew oyl s/

/* {
{
{

}
osT®

{

}
(an¥Il==sn3eisc-Atdax) 37

¢ (bswxo1x9° TRAnC-ATdOx’ u\S]Y, ) FJ3uTad

{{u\Buta3s 8y3 ysnd ATrnzssaoong,)Furad

(zaTdwexa) xebeurw ssaooe odxTTeo=ATdex
{(3TNS321 3onI}S) JOIZTS)DOTTRM(yx ITNSSX 3IONIIS)=ATdax
! (puewnuod ) wa3sis
: (z38 ooxd’/pusuuos) 1edI3S
! (pT°gI ssaooxd’x3s ooxd)so3T
{u LT- TITA.‘pueumod)Adoxis
}
(ENdl==(aI ssadozd)zabeuew ananb odxiTed) JIT
¢ ()p1daeb=pT-gI sso00xd
¢ (suTyoRw xaAIas ‘sureulsoy-qr sse00xd)Adozas
! {uu\OTT3U, \u ‘BIEP" zoTdwexa) Adox3s
! (wu\TUOTIROTTddR,,\, ‘Ax3Ua" ZoTdurexa) Adox3s
f (wu\LITTTIN, )\, ‘Sweuqp  zoTduwexa) Adox3s
2 (wu\USDR,, \ , ‘PUBRWOD * zoTdwexa) Ado13s
f{au\XOBISOUTIIS,\ 4 ‘UoTIEDTTddR " ZO Tdwexs) Adox3s
¢ [s3ThTpxew] 238 20xd Ieyd
? [y3busTpWo | pUBIMIOD IeYd
:q1 ss9o001d out PT
¢A1dsz, 3TNS®I 30NIIS
{zoTdwexs 3senbax)
(yurew

‘quawrzodxe PITYI 9yl uT ATsnoauelTnwrs ,To6poT sM,
powRU 2UTYORW ISIYIOU® WOIF POTIeO 99 OSTe ITTM
aTnpow STY3 SB 9Ppo0O IJwes Y} sey YoTym ssaoozd
*)oe3ls aY3 OIUT ,OTTd, DuTa3ls e ysnd yotym
Jusurradxe puooas ayl zo3y Apoq wezboad uTtew SYL x/

{
}

asT®
{

}

(INYI==sn3ieis<-A1dax) IT

/x3uTod 13€35-3X 4/ ¢ (ToTdwexa) xebeurw ssaooe odxTred=ATdox
/% ®Ul ST STYI ¢/ ! ((3ITNSSI IONIIS) JORZTS)DOTTRW (4 ITNSSI 3IOnTIS)=ATd0X
! (pueumod ) wa s ks

! (238" 20ad ‘puBUOD) JBOI3S

/x °"90TAI9S 303 HuyliTem uayl pue x/ ! (pT°'ar sseoozd’x3s ooxd)solt
/x3T953T 03 TeubTs deaTs ® TeubTts x/ (4 LTI~ TTTY.’'Pueumod)Adox3ls

¢ (bswxoxxa " Teanc-A1dax‘ ,u\sg, ) Fautxd

: (enTea’ Teanc-ATdeax’,U\S% ST OBl 3yl Fo antea dojz sayg,)Fautad

}
(INYI=={QI sso00xd) zebeuew onaub odiTTeo) 3T

¢ (YPpTdl0H=pT QI 6590024
f (suTyoRW I8AITSS ‘Swreulsoy- gl ssedoad)Adoals
! {yu\TUOTIROTTAdR,, \, ‘AX3Ud "  ToTdUexd) AdD13S
{uu\KITTTIN,\, ‘Sureuqp * ToTdurexa) Adox3s
{ (wu\dO3,\, ‘DURPUIOD " TETAWexX?) AdDI3S
! (wu\YORISOHUTIIS, \, ‘UoTIROTTddR - ToTdUWexd) AdD13s
¢ {saTHTpReW] 238 doxd xeyd
! [qabuaTpwo ] pueunod IEYD
:q1 ssedoad ozuT PT



2Kk1dea, 3TUSSx 30mMIIS
{7oTdwexs 3sanbax}

O utew

/x "Yoeas Ajdwe ue dol 03 S$ITII YOTUM
juswrIadxe 3IsITI 8yl 1037 APoq UTEW YL x/

: (A1dez) uanjzazx
! (pPuBuUIOD ) WO IS AS
/% * wIOJBUTPIO-0D 4/ : (235 o0ad‘pueunod) 3e0I3S
/x wWIISAS, §,I9AT05 BYI JO o/ ¢ (pT ooadpTTyO<-ATdex’‘x38 0oxd) s03T
/xss000xd PTTYD aylx IeISdT 4/ !(, 6T- TTTY SpueTiq ysz, ‘pueunuod)Xdozxis
/x *dTPURY JUSTTO OYI «/
/x Po3BOOSSE 20evdSs BY3l 23EOOTTESP «/ {(3uaTTo) KAox3asop UTO
{
/% *3A0Qe PIIBIID x/ £{0)3TX9
/»®TPUBY JUITTD Y &/ ¢ (4u\ 22307, ) F3uTad
/» U3Tm poljetdosse 4/ ! (, urebe Xx3 ssesyd ‘-umop z0 Asnq ,)Fjurad
/x @aupdooxd ajoweIx 4/ !{,T9Y3T® ST IPAXSS °|jowR2 BYJ,)FIutad
/+ @43 STT®D UYdTUM »/ _ }
/x OIOTW ® x/ (SSEIOAS Odu¥=i ( (3noswry” Te30l ‘ATdax ‘sdAjuiniss” apx
/% ST §TUI »/ ‘eTdwrexas ‘3senbax IpX‘Z ‘3ULTTO) [TeD IUTS)) 3IT
{{3ITNE9X IONIAS) JOVZTS)OOTTRW(x 3ITNSDI IDONIAYS) mA1dox
/%" S9TI3 ¢ JO umMWTIXew © 9AeY Apw BIdY3 O 4/
/x @nTea anoswtl Ax3 zad ay3l ueyl xabaer «/
/% SSWT] § ST SNTBA INOSWTI STYJ SOUTS «/
/x " SPUCD3SOIOTW PUB SPUOCOSS UT TTeO odx 4/ ¢(Q=08s0 A3°3noswry Te303
/x 8yl JO TRAI3JUT INOSWTI TeI0F 3YI «/ {0E=D3S A3°INOSWTY TLIOL
{
quvHﬂ%ﬂ
u\ *x93eT urtebe A13 Iseatd,)FuTtad
/% rwexboxd ./ u\STpPuURY OdY 23aId> 3,ue),)FIuTtad
/«®30WaX 3y} I0F &/ }
/+9TPURY JUSTTO4/ (TTINN== ( {00S% /3In05WTY Az3x3d
/x 0dx ® 93e8a0x/ ‘T’1000000ZX0‘IPPE Z9AIIST) 930010 dPUIUTO=IUSTLD)) 3IT
/% <Y°uT/3dUTIBU> «/
/% UT PAUTISP IPPE UT 8INJONIAS y/
/x DUBR <U*33)YDO0S/8AS> UT PIUIIDD »/
/x ST I3SNI Jv 3jue3isuo) ‘wezbozd ./
/% a3owax 8yl Jo xod TeNIdE »/
/x ©Y3 396 03 pejnsuod sq TITM «/
/x33ddeuryazod sjowex 9y3j usayl ‘p ST &/
/» F2qumu 3xod I -3Isoy Y3 FO «/

™
L™

/xI3qumu 3x0d pue ssexppe ATTureI »/ {p=31x0d UTS‘ IPPE I9AIdS

/s3ueu 9yl Buriand Aq I9A398 BY3 4/ {IINI JU=ATTWe3I UTS‘°IPDDE I9AIdS
/» JO SSOIppe 3BUISIUI JONIISUOD x/ : (y3buaT y<-dy

“IppE UTS‘IPPR I9AI9S® (4 IPPE UT 3IONIIS) ‘appe y<-dy) Adooq

/s SDUODISOIOTW PUR SPUODIS UT TTeD x/ {0=09sn A3"Inosury Axzjxed

/x odx yoes 107 TeAISIUT INOMTI 5/ {9ad3s A3 3Ino8wWTy Ax3I3d

{

2{0)3tx2

¢ (,u\"793eT utebe Az3 aseard,)Fautad
! (BUTYDEW ISAIAS‘,U\S§ SUTYOPW ajowadx 103 ssaxppe 385 3,ue),)Fjutad

; abeA o-s589002d AUDTTD TS ARAT Be:an aT Idw

_ }
(TION=={ (SUTYORW I2AX35)aweuliqisoylsb=dy)) 3IT

{3USTTOx INJITO z93stbex

! [s3TbrpxXew] 238 00ad aeyd
! [yabusTpwo) puruod IeYD

{K1dexy 3ITNSDEI JONIIE

/»°UOT3IO9UUOD OdI BY3J YSTTQeISd O3 33YD0S
a3jetadozdde sy3 asooyd 03 TIUIDY BY3I

Yse 03 ST oTqeTraea STYI Jo dsodand 8yl
‘<yodzsodx> ©TT3I aopeay 2yl AQ pspniduT
A1TeoT3RWOINE ST UYOTUM <Y-das/ddx>

UT POUTIOP NOOSANV Odd IURISUOD 4/ {MD0SANY Dd¥ =3008 3uT
/% <Y'UT/39UTISU> UT
POUTIOP UT PPeNOOs SINIONIIS 4/ 1Ippe I9AXSS UT IPPEYOOS 3ONIIS
/x <y 8wrl> UT
POUTZOP TRASWTI 9INIONIIS x/ {INOSWTIY TRIOI/INOSWTY Ax33ed TeAswTI IONIIS
/% <Y°QP3IdU> UT POUTISP IUIISOY 2INJONIIAS 4/ :dyy IUSISOY 3IONIIS

}
_ _ ra1dwexs 3sanbax
(o7dwexa) xobeuew §5900€ odiTTedy ITNSAX 00NI3S

/x ‘wa3shs sseqejep Tobre-ga oyl ur

pexo3s 308lqo 3oez3sqe paxTnbaz ay3 S6900® 03 SB OF 93ITE IBAISS dY3 3°
wI0IRUTPIO-0D wailsAs, 9yl Jo 1obeuRW S§5200® 9YJ SONOAUT BUTINOI STYL x/

£ (30¥1) vxn3ax

/x aTpuey JUSTID SYI YITA »/
/x pa3eoosse adeds syl 93eDO0TTEdP x/ 7 (3uaTTo) Aox3asep IUTD
{
/x ‘oaoqe y/ ¢ (FSTVd) uaniex
/x PoIESID aTpURY i/ f{,u\" 79387, ) F3utad
/x JUSTTIO 3YI &/ ! (., utebe K13 ssealgd -umop 20 Asnq ,)FIurzd
/x U3ITM pI3eTOO0SsSe 4/ ! (4TOYJTO ST IOAISS IJoudI 3YJ, ) Jjutad
/x2320pa00xd 230WOx ./ }

/% 9U3 STTED YOTUM 4/ (SSEDDAS Od¥=i (INOSWTI_T®I0F’)’PTOA” IPX

/» OIOTW ® ST STYI »/ ‘AI S53001dy‘OFUTPT IPX‘T/IUSTTO)TTED 3IUTD) IT
/x ‘9WT3 YoOe® penssT ST &/

/+ TI®O ?uo Atuo axoyaiayil pue K13 yoea 4/

/+ 30 InOBWTI 8yl Se onTea awes aY3l sey «/

/» UOTYM SPUODSSOIOTW PU® SPUODAS ut odx 4/ {(=D9S0 A3° INOJWTI 1003

/» IYJ JO TRAISIUT JInOodMUTY TeI0] 93yl k\ «HlUﬂﬂlVU.UﬁOQEMUlHMUOU
{
! (ISTYI) uINn3adx
/% ‘wezboxd »/ ! (Lu\aTpuey Ody 93ea1d 3,ue)d,)Fjutad
/+330WSI 8yl 103 x/ } '

/+°TPUBY JUSTTOs/  (TINN==((X205®‘3Inoswry Ax3zed

/x9dI ® 93089104/ ‘T’T000000ZX0 ‘IPPE IoaIas3)a33eaxd dpPNIUTO=3UIITI)) IT
/% <Y uT/3IBUTIBU> 4/
/x UT PIUTIOP IPPE UT dINIONIIS x/

a afvar aresannTd 2 > rnre remsan o o




/» PUR <U°33%00S/6L8> UT PAUTIIP x/
/x ST LANI Jv jueisuo) -urexboad 4/
/» 3jowax 3yl 3o ixod Tenidoe x/
/+ U3 32D 03 paaTnsuco aq ITTM »/
/x38ddewizod ajowsx 9Y3 uayl ‘Q ST «/
/s33qumu 3z0d 9Y3 JI °3ISOY AY3 JO x/

/xI9qumu 31x0d pu®R SE3IPPET ATTWRI x/ {p=3x0d UTS'IPPE I9AI8S
/xoueu ay3 HBuriand Aq xsaz9s BYI 5/ IANI JV=ATTWe3I UTS'IPPE® ISAIIS
/x 30 S§S9IppE 12UIIJUI IJONIJISUOCD y/ ) : (y3abuat y<-dy

‘Ippe UTS'IPPE I9AISER (x IPPE UT 30Nn23S) ‘appe y<-dy) Adooq
/» SPUODISOIOTW PUER SPUODAS UT TIED «/ :0=09sn a3'3noawtl Ax3izad
/% odz yoea I0J TRAIDIUT INOBWTI 4/ {1=09s” A3° oWy Ax3xad

{
— ¢ (ISTYd) uanisx
! (dUTYDRW I9AIIS’,U\S§ SUTYOPW IJOWSIX IOF SSsoxppe 196 3,ue),) Faurad

}
(TION==( (3UTYOBW IaAI3S)awruiqlisoyiab=dy)) 3T

{3USTIOs INIITO I93sThox
/% ‘uot3osuuod odx ayl
ButysTIqelss 103 3I9x00s ajeradoxzdde
Jsow ay3l asooyod 03 TIUIIY Y )ySe
03 ST 9TqeTIea STyl jo asodand ayg
*<y-oda/odx> 9TTF 9y3 Aq pepnrduTt
AtTeotlewolne ST yYOTYM <y'das/odi>

UT POUTIBP NOOSANY Dd¥ IURISUCD  / MOOSANY Dd¥ =3O0S 2JuT
/% <Y uT/38UTIBU> UT _
PAUTISP UT IPPeNOOS oINIONIIS x/ {Ippe I9AZVS UT IPPEADOS JONIS

/x  <Y’oWTI> UT - _
POUTISP TRASWTII 9INIONIYIS 5/ INOSWTI TeI0F‘InoswTy Arxizad TeaswTl 3IONIIS
/x <4°QpP3dU> UT PAUTISP 3JUSISOY SINIONIIE 4/ :dyy Jua3lsoy 3IONIAS

:q1 ss@ooad ozur Pt
(g1 ssao0xd) zabeuen anenb odaTTed I TOOQ

/% *snanb QJITI §,19AI0S
8yl uo ss300xd JUSTTO STYI I23sTHax 03 Se OS 83TS IBAISS ¥YI 3Ie
LIOABUTPIO=00 wolshs, 9yl Jo zabeutw anandb ay3l S9YOCAUT JUTINOI STUL «/

{(3INYL) uaniax
¢ (ISTYd) uInyax
{ (PT<=x3d® ‘dsapx) 3uT IPXj) 3IT
{ ¢(3ST¥3)uaniax
{ (93hqauo ‘a3Aqauos / [T] suwreulsoy<-13d ‘dsapx) sa3iq apxi) 3T }
(+4T ‘9ZTSXRUHT ‘O=T) IO3I
:T=93&qauo 3uT
{ QUIPUISOYXBW=ZTSXeW ‘T 3JuT}
:23dy OJUT BT
{dsapxx ¥AX
(x3d’dsaIpx) OFJUTPT IPX I TOOQ

/% *s@ssaooxd xaTTeED
wox3 uoTaewIOJur I S3deooe 03 Isbruew SSIOOR BY3I

Toz ArzernoTized pPajonIISUOd ST SUTINOI WAX STYL «/

¢ (IN¥1) uxn3az

/+-uoT3edTTdde x/ { ¢ (ISTYJ) uanlex
/x @Yl Jo aamaeu y/ ((93Aqauo‘sliqoucy’/[T]elepc-13d /dsapx)sa93hq xpx;i) IT }
/% 943 YITA AxeA 4/ (+4T felepxew>T (=T) IOF

{ {{EsTVd) uInjex
((33Aqauo‘e3Aiqauos / [T] Axjusc-~-13d ‘dsapx) $93&q IpxXj) 3IT }
(++T lA13juaxews>T {Q=T) 03
{ ¢ (ISTYd) uaniax
( (93&qauo ‘e3igaucy / [ T] swreuqp<-13d ‘dsapx) so3kq Ipxj) IT }
(++T /‘gpxXew>T !(=T) 2103
{ ‘(3sTY3)uanjex
( (93&qouc ’a3Aqauoy / | T] pueumoo<~13d ‘dsapx) sa3kq apxi) IT }
(++T /puoxXewsT {Q=T) x03
{ ¢ (@STYd) uInlazx
( (934qeuo ‘a3hqouoy ‘ [T]uoTieoTTddec~-13d ‘dsapx) s934q 2p%i) 3IT }
(++T ‘ddexewst ?0=T) 03
{T=093&qauo 3jut
fz+yazbuateiep baa=ejepxew JuT
1Z+43buaTL13us baxwAzjusxewm JuT
1Z+yabuaTqp box=qpxew JuT
!Z+43busTpwo bax=pwoxew ur
{z+yibuatdde bea=ddexew 3ut
‘T 3uT}
:{x3dy 3sanbax
{dsapxy ¥AX
(x3d’dsapx) asenbax apx 3 TOOq

/% *3senbaz §,78sn 8Y3 3INOQE UOTIPWIOIFUT
eyl TT® S9ZTTPTIOE (SP) SUTINOI WAX STUL «/

¢ (IO¥L) uInlLax
! (gsTYd) uaniax
{ (1IN ‘swae” He3 n’Teanc-x3d% ‘odiync-x3ds ‘dsapx) uotun Ipx;i) IT
f{ (FsT¥d) uaniyex
{ (snyels<-a3ds ‘dsapx) JUT IPX;) IT
_ ! (@sT¥d) uaniyax
((PT doadpiTyo<-33ds‘dsapx)juTr IPXi) IT
}
{x3dy 3TNSOI JIONIIS
$dsIpxs WAX
(x3d‘dsapx) sdijuanisx xpx 3 TOOq

/+« *sseooxd BurTTRO 5,I96N BY3 03 ‘3Isonbax §,I9Sn BY3 IO ITNSST Y3
SUTe3UOD YOTYM ‘9IN3IONIAE B SUINISI BUTINOI YAX STUL +/



/x
/+
/x

{170N_* @Ied3UCp )}

‘{z0zI% IpX ‘I01ID }

<y odx/odx> aTT3 ISpeay Oyl «/ ‘{enTeA” IPX ‘TRA }
UT PI3IEOOT ST WTIOSTP IPX 4/ }
2IN3ONIIS FO UOTITUTISP aY3I «/ = [g)swxe Bel N WTIDSTP IPX 3I00I3S

{
£(INYL) uInlax
{ ! (3STYJ) uan3ax
({@3&qauo ‘@3Aqauos / [T] 23d ‘dsapx) se3hq Ipxi) IT }
(+4T {9zTSXew>T 0=T) I03
{y3bUSTXEW=8ZTSXPW UT
{1=a3hqauo JuTt
!T 3uT})
{x3dy aRYD
{dsapxy ¥AX
(x3d ‘dsapx)enTea Ipx 3 T0OQ

{
¢ (30¥L) uaniex
! (FSIYd) uanliax
((ssz’23ds ‘dsapx) BuTa3s apxi) 3IT
}
$33dy TRYD
{dsapxy WAX
(z23d ‘dsapx) 303I0 IPX I TOOQ

/% *STY3 03 pauinjax aq o3 Hutob sT Ieysl
21n3on136 9yl 3o 3red uoTun IY3I JO UOTIRZTTETIAS (IP) IaY3l I03
peozTnbox aIe 2IN30UIIS D B PUE SIUTINOI MAX OMI HUTMOTTOF SYUL «/

‘anTeay =[sod]lias
{[--dw3] sy =8nTeA
}
(sod++ !1- =jdw3 !Q=sod) zo03
¢ (0=j30nb) oTTUM {

{aonb=quiut
{
!,6.,=[dw3]s :g @sE€O
yeaxq
!,8,=[du3]s :8 ased
yesaq
:,L,={du3]ls :. ased
Ieaxq
!,9 ,=[dur3]s :9 9sed
yeaxq
¢!, ,=[du3]s :g ased
{yeazq
!,p,=[dulz]s :p Bsed
Hyesxq
!,6 ,=[dulls :g osed
Heaxq

¢ obeg o°'ssoocoxd JULTITO IS 6861 HE:90 AT adv

!,2,={duy)ls :7 aseo
INeaxq
!,1,=[dun}s 1 @sed
eaxq
f{,0,=[du3ls :p ased
. }
(w2x) YoaTMS
10T$AUIUT=UDT
{0T/quiuT=30nb
QU+
}
op
{1- =adwgy
‘anTeay’ [s3THTpXeW]s IRYD
¢sod ‘waz ‘qonb ‘dury Jut )
{qUIUT JUT
!{[sathTpxew] 138 IRYD
(quaut ‘238) 50T

/+ bButzls IIDSY DBuTpuodsazzoo a8yl OIUT I3603UT IY3 S3IIBAUOD 3T uUIY3
pue ‘xebojur ue pue Burrls A3duP ue UT SIYRI SUTINOI STYL x/

o~
-~

. itean {
/» UOTUR 3Y3 FO ISIPuw-pud ue isnl ST STY3 5/ {JUOPy IEBYD
/» SI9I0BIRUD GGZ JO UMWIXPW B DARY O3 POUMSSe 5/ Dswroxaa, zeyd
/x ‘uoT3edTTdde 8yl FO |anjeu Y3 01
309(gns sbueyo Aew UOTITUTIAP STYI »/ ¢ [yirbusaTxew]anTea zeys

}

uoTun
/+ TTEB3 SuBSW () PUR SS@OONE SUBdW T «/ :snjels 3 To0Oq
{pT 00IdpTTYD 3IUT
/x *uUOTUN 3Y3 FO SwWIe dY] 3JIOVTSS
03 swTe YOTYM JUBRUTWIIOSTP §,UOTuUn syl x/ fadAan adXjuotun umus }
3TNS3aI 3onIls
/% *K{Tnyssaoons una TITIS ued

wexboxd sy jey3 23Tdssp Hutuzem ysed adA3 uor3exsumul ue saath
skemTe I9TTdWOO 3ULIINO 9Y3 ‘PIsu ST AeMm YOTyYm II9IIBW OU IDAIMOY
‘san3onxis O BUTMOTTOI SY3I 203 PISN 2 OSTR UBD JONIISUOD Fapadiy ¥ ./

/x°#0T9q 3ITNSAI 8INIONIIS BY3 IPTSUT &/
/x UOTUNn 3ay3 JO SuoT3edTiroads odi3 uorjezsumus ./

! { £=9IBDIUOP ‘Z=30139 ‘T=TeA |} odKjuoTUun wmus

/% pa33TUmoD sT 3sanbax s,189sn a9yl I933°®
3TNSax 3yl 9I0IS O3 PASN ST MOTSQ IINIONIIS YL «/

/x ‘uor3esTidde 8yl 4/
/I yo ssodxnd syl o3 3oefqgns pabueyo x/
/+ ®Q ued sSwelT ®IEP 8YI JO UOTITUTISP »/
/x ayl ‘osTy “TobTe-sg ebenbueT oyl 4/
/xUT Burxls ® Jo xe3uks =2yl AJstaies o3 x/

{3sanbax {
! lz+yabusTesep bax)eiep Ieyd
! [g+y3buaTizue bax)irjus zeyo
! [2+y3abusTqp bex)suwreuqp IBYD
! [z+ylbusTpws bax]PUEPILOD IBYD

7 abed 0°ss900xd AUDTTD TS  KOAT merzanior rdu



http://Qa.Qa.Qa.fla.Qm.aoi.aa

/+ UT paxtnbox axe so3Aq om]l BIIX® BYL 4/ ![Z+y3lbueTdde beax]uorzeorTdde xeys

}
asenbax 3onils yepadha

{ozuT PT {

‘PT T

! [owreulsoyxew]) SWRUISOY IBYD
_ }
OJUT PT 3Iona3s zapedil

/+ $859002d JUSTTO 8Y3 JO STTEISP UOTIBOTITIUSPI 4/

0 FSTVd SUTIop#

T_3NNE 2uTIap#

JUT 3 TOOq SUTIIP#

/x SSTQeTIRA UESTOOQ DUTIAP «/

0Z yabuaTelep bax suTyap#
0¢ yabusTAzjus bax aurysps
0Z y3bueTqp _bax suTFep#
0T y3:busTpwo bax auTzep#
0z yxbuotdde bax surzep#
552 YyIBbudTiaOII® SUTISPH
00T y3lbusaTpwo autyop#

1T s3THbTPXew BUTIOD4

0Z ylbuarxew sutIop#

08 y3jbueTyled surgeps

0Z SWeulSoUXew SUTIIIPH

«T®6pOT SM, 2UTYOBW JUSTTD SUTISD4#
wSpueTiq, SUTUYOPW IBAISS SUTIIPH
‘aAoqe (T) UT UMOYS U0 dYI S Yons ,dTTF, 2dL3 3o Jusumbie

<Y‘UT/ISUTIBU> SPNTOUTH ue 031 sjusumbze Hurils ayl TTe HButroerdax ‘do‘jepdn pue
<U-Gp3SU> SpNTOUTH ‘do*yoxeas ‘do-ejersp ‘do’3xesur :suorjzexado Inoy 9yl 203 (o)
<y‘awrl/sAs> apniouTH
<Y* 319008 /shs> apnTouT# 95IN0D * JUIPNIS
<y*odx/oda> opniouTH , pue sgaippe’IUapnls ‘pPIODIICJUSPALS ‘SVINIONIIS BYI ITWO ()

<y Butxas> epunTouTts
<Y OTPIS> IPNTIOUTH

dopeax-aTburs pue doejtameTburs HutarToauTr xed OM3 IY] 833TIP (®)

:pe33ISUT
/x *S3uUsuWOD Sy} SPTSUT WOY3 FO swos yITm BurasTy ' pPosn ax® UOTILOTITPOW SutmMoTToz oyl ‘oTdwexs jxueq ejep ay3l jyo Mmmw ur (2)
wezboxd STY3 JO PUI Y3 IB UMOYS JIB SIUSWTISAXS 8s9Y] JO YOed IOJF S8TPOq
wezboxd utew ay3l 9duay pue sowr3 Auew os 3xed uoTIBIRTOSP Swes 9yl Jusdserd pua
o3 3jutod ou sT @xayl ‘Apoq wexboad uTew IUSIVIITP B daey Asyi eyl 81039q Se ST 3Is8x Y pue;
adeox® swes oyl AT3sow ST sjuawraadxs 959yl I03F Spod weaboad D syl 20UTS () ITUWCO=Pa33TUMOD 3BT
‘poylsw SS900® elEp S30wWeI paInjzonIis syl bursn ardwexe xoels oyl (91T301)do ysnd
30 ‘STSaY3 UTeW 8yl FO °£°T°Z°L UOTIDSS UT PIUOTIUBW Sudwrradxe ayl (spow’peax‘aTTIRIEP) UBdO=0TTIOL 39T
TTe ST 2ey3 ‘Butise] abels ISITF 9yl IOF POIONIISUOD ST JTNPOW STUL «/ (ysnd) a1qes "yoeis=do-ysand 3jat

T obea o°ss9003d AUSITO TS ARKART Be:an oT Tdw . C DADT AATATAC  rarv_araian am mTo



utbhaq

ipasn ST juswajels

punoduod Butmorro3z oy3 ‘,uysnd,=pwd uaym ‘be ‘zx03dTIOSOP OTII ®
£q atqetrxea Hurals syl TTe burtoeidex ‘srdurexe yoe3s 9Y3 FO 9SED UT ()

:suoTIeIa3TRe BUTMOTTOI a8yl sey yotym peprtacad;

sT wezboxd saoqe 8yl Jo uoTsIeA Idyjoue ‘yoeoxdde PaIN3ONIIS-URN BYJ I0J;

uwexboxd ay3 yo pugj

w394 pojuswsTdwr J0u,=Az2nb 337 :3Tnegep

wMOUY 1Uop,=Aummp 39T :3Tnezep

pua
(p1913 ‘oureu) doaytam  aTbuts
(8TT30I)880TD
(9TT3IOI) SPedaI=pTaTI IIT
(®TT30I) SPesaa: sueu 33T
(epow-peax
“8TTFpud) usdomaTTIOL IST
(a37am-a1burs) 9TqRI OGP
=doajram-aTburs 3871

utbeq :,93TIM"3THUTS,=pud

pus

(pToT3 ‘oweu)dopeax  aTbuts
(9TTIOI)8s0TD
(8TTIO0I) speaI=pTatTy 19T
(9TT30I) spesa=sweu 39T
(spowm*peex :
‘a1 TIpwo) uado=aTTFOI IST

(peaz-aTburs) a1qel-qp
=dopeax-aTbuts 39T

utbaq :,pea1-aTbUTS,=pwod

pue

(sureu) do* a3epdn

(8TT3O0I)@s0TD

(9TTIOI) speai=:auru 3371
(spour*pesax

‘aTTFpu) uedo=aTTIOI IS8T

(93epdn) a1qel  qp=do-ajepdn 38T

utbaq :,93epdn,=puo

pus
(suwreu) do* yoeaas
(®TT30I) 980T
(9TT30I) Speai=sueu 38T

(epow* peax
‘9TTIPu) usdomdTTIOL IOT
(yoxesas)a1qel  qp=do*ysIeas 33T

utbeq :,yoIees,=pwo

pua

(aureu) do "a3jeTsp

(8TTFOI)®s0oTd

(9TT3IOI) Speal=:aweu 18T
(epow*pesx

5 ahvr AATATAR fosT anTan oT wAer

’o1T3puwo) usdo=aTTIOI 3IOT
(@32Tep)eTqes ‘gp=do alaTep 39T

utbaq :,939T9pP.=pwo

pus

()do*3x8sut
(3x9suUT) 8Tqe3 "qp=do " 3I8SUT 3O

utbaq :,3ISSUT, =pud
JO anx3 ased
(qQTT‘Ax3Ua) dnYOOT ‘S=a8TqR] QP 3IOT

A -vmou-—

‘pussed’swreuqp) 9seqe3lep " uado=:qTT 39T
(9TT3IO0I)@50TP

(9TTIOI) speaa=A1jua 39T

(STTIOI) Speea=oureuqp 397

(9TTIOI) SPEaI=:pwd 2397

pua
pus

(9TTFOI) @80T

=c-=

‘anTea‘uInlax‘eTryOI 3Indino
0‘aTTF0I 3ndano

(spowr*ajtam
‘aTT3elep)uado=aTT30I 39T
utbaq
asTo
pus
(eTT30I) @80T
ull,u

‘anTea*uzn3eI ‘eTT3OI 3nd3no
T‘®TTF0I 3ndano

(Spow-a31IM
‘eTTyelep)uedo=oTTIOI 3IST

utbaq
U9yl TTU=PaIJTUMOD IT
() ITMWOD=P33JTUINOD 3BT
do-Xyduem=:antea*uInlisax 3IsT
{R3dwa) aTqes’ yoe3s=do- A3dwe 33T
utbaq:
pua
pua

(8TTIOI)@s0TD

wl,u

¢ (uteTdxs ' 20119) P9I TURICD
‘9TTF0I Indano

0/9TT30I 3ndano

(opow*-a3tam
‘aTryejep) vado=:a1TFOI 3IST
utbaq
asTo
pua
(9TT3I0I) @s0Td

T/eTt30I 3Ind3ino
(spow*93TIm
‘aTTyelep)uado=:9TTFOI 3IIT

utbeq

utbeq :

wK3dwe,, =puo

c abpx aarTaras

Wd{ueq-elep - s3udpnils,=uotledsrTdde

rarsT az*an aT v



usy3l TTU=paIJTUWOd JIT

() ATRIOD=PSIITUMOD IBT
(ydo-dod

(dod) oTqe3 " yoeas=do 'dod 38T

utbaq
pu®

pua
(8TT30I)®s0TD
ul,a
/ (uTeTdx? "’ 70113) Pa3 I TUMOD
‘9TT30I 3undino
0’9T1T30I 3ndano
(spoura3TIM
‘aTTe3ep) usdo=:dTTFOI IST
utheq
9819
pu2
(®TT301)@s07d
elep-uInNIax‘sYTIOI ndino
1/97T30I 3ndano
(spow-3ajtam
‘91T3e3ep) usdo=aTTIOI 38T
utbaq
udyl TTU=PaIITUMOD JT
{) ITUICO=pPaIITUWOD DT
{ydo-doj=elEp-UINlax 307
(do3) @Tqea - yoeisado-doa 219t

utbaq
pue
pue
(®TT301)980TD
ulsn

‘ (uteTdx9* 703119) PO I TUMIOD
‘971301 3Indano
0‘®1T30I 3ndino

(epow- 93T aM
‘eTTFelep) Usdo=:aTTIOI 30T
. utbaq
astT®
puUs
(®IT301) 98501
T’97T301 3ndano
(spowr-a3Tam
‘eTTIedep) uadom=:aTTIOI 39T

utbaqg

uayl TTU=Pa33TUWOD IT

() 3 TWWOO=pa33TUWOD 33T

uot3iexado wxogzad; ()do-ysnd

(ysnd) atqes - yoeys=do-ysnd 3IoT

(8TT3IOT) @80TD

(9TT30I) spesi=:®3ep 31
(epow-peax

‘aTTFeIep)uado=:aTTIOI 39T

utbaq

udod, =pwd

udoq, =puro

wysnd, =putd

30 anz3 ased
(QTT’A23u2) dNXOOT 6= 9TqRI " AOBIS 21dT

7. afhn3 AATATaC

carT nrc*An A-

> sles

pUBImMOD JIYY 0 |
oumcﬂuuouomxomummnummmoumummou>uuzozm

(uPe2x, ‘pMssed/sureuqp) 8seqelep " usdo=:qTT 3IST
(9TT301)38072
(9TTIOI) spe@a=:Ax3us 371
(9TTIOI) speai=:sweuqp 39T
(eTT3F0I) Speaa=:pu 38T
utbaq : ,yoe3isburiiys,=uoryvorrdde
3O 9nI} ased

wdTTFPWO,, BTTF BYI |

(STT301) speax=:uoTieoridde 33T
{epow-peax-aTTIpwo)uado=:9TTIOI 3I°T

Apoq urexboxd uten ;
ufo,=pmssed o7
T=3poWw* 23TIM 3T
O=9pow " pesx 3BT

u9TTFe3ep/sqp/sd/qr1/Isn/, =0 TTFe3Iep 38T
«dTTFPWO/Sqp/sd/qTT/ISN/,=dTTIPWO 3BT

S3UB3SUOCD pUR SITRTIIRA TNJOSN SUTIOP |

(ogute3tram aTbuts (butxys‘Hutays)soad

togurpeaxzaTbuts (butalys ‘burxys)ooxd

¢o3epdn (butx3s)ooad fyoaeas (burzis)ooxd
!@3aTep (butays)ooxd !3xs8sur () ooad)abeyoed-oguT' Juapnis aInioniis
(zeeX juT ‘jusunyyedep HuTIls)8SINOD’JUBPNIS BINIONIIS
(ssaxppe-axou Ijud fumol‘3eex31Ss HuTIIS QU ISNOY JUT) SSOIPPE’ JULPNIS IINIONIAS
(z9Y30 ‘@sIN00 ‘ssexppe xjud ‘abe jur x9S ‘OBWU DUTIIS)pPIOOSI" JuSPNIS IINIONIIS
Mueq*©e3ep s3uspnas 09(qo 3y3z jo uorjedoTIyToads

(Kadure (buTa3s<-)20ad ¢dod()o0xd

tdoy (butx3is<-)o0oad !ysnd{butais)oozd)abeyoed-xoels IINIONIIS
(3xau z3ud !ToquiAs HuTxys)jusuodwoos-xoeIS 2INIONIRS
‘qIT-seeTo A3TTTIN aInpow Tobre-sa aY3 UT umoys ISOY3 JOj

2IN30NIS SuRS SYI 9ARY YOTYM 3Oe3s BuTaizs 8yl 3o uorleorzroads;

syoeoxdde psanionils |
ay3 yo suesw XAq ,A3TTTIN, paureu aseqelep TobTe-sd 8yl uT PeIO3IS |
s3109fqo 3oex3sqe ay3 ss200® O3 pasn st wexboad Tobre-§g BUTMOTTOF OBYIL |




puU
pud
pus
(9T TIFe3ep) 30T
ul, .’ (uTeTdxe* 70229) Pa33TUICD ‘@TTFEIRP 3nd3no
0 ‘eTTFe3ep andino
(epow-@3Tam ‘97T301) usdo=:aTTFRIED 39T
utbaq asTe®
pua
(8T1TFelep)8s0TO
1‘@T13e3ep andino
{spow* 23TIM‘DTTFOI) uado=:DTTFEIRP 3IDT
utbaq
uayl TTU=pPaIJTUWOD IT
() ITUWOO=PIIITUOD 33T
(@TT3e3lRp ‘3ISTT  SSOIpPpPE ‘aweu) I9ju°S
{z’®TT30I) uado=aTTIEIED 39T
utbaq asT®
pua
{9TT3e3EP) D80T
WU,39& 3STT @y3 uo uvosxad yons oN, ‘STTFeIep 3ndino
o‘aTt3elep 3ndano
(opow-@3TIM ‘3TTIOI) usdo=:9TTIEIED 38T
utbaq
usyl TTu=uosxad JT
(3STT° sseIppe‘aweu)dnyoot s=uosxad 381

pua
1xo0ge

e AfRme mrriaanvas fasaran ,mnw aeema -~

awT3 sTYl Io03drIOosep
97T © ST uoszad

(91T3e3ep) 98070
wU,38& pxooex yous oN, ‘aTrIeiep andano
0 ‘aTTIelep Indino
(opow*93TIM ‘9TTIOI) u9do=:STTFLIEP 39T
utbaq
OP TTU=3STT SS9Ippe IT

(qp ‘. oweu-Aq-3STT ' SS9IPPR, ) ANYOOT *S=:ISTT " $S9IPPR 30T

{)@3Tam sseqelep uado=qp 3IST
utbaq
(aweu SuTx3s)ooad=ozur-a3epdn a1

pua
pus
(dTtTFe3ep)asoTd
pu?
*93hq KRq 934q; 93&gqouo‘aTTIeyep andano
«9TTIe3ep, 9TTF 9yl O3uTj (uosxad) 934Aq peaz=asliqauo 3aT
P1099I UIPNIS BYI IO utbaq
uotyeuzozutr Adooj op (uoszad) To8~ BTTYM

(apour- 83Tam ‘aTTIOI) usdo=aITIRIEP 3IST
utbaq asts
pua
(9TT3e3ep) 95010

wl’,39& 3ISTT 9yl uo uoszad yons ON, ‘9TIFe3zep 3ndano

0‘ST¥3e3ep 3ndino

(9powr" 33TIM ‘87 TFO0I) usdom:aTTIRIEP 0T
utbaq
usyl JTu=uosxad FT
(3STT  ssaxppe ‘sweu) dn)oo] " s=uosIad 38T

pua
3x0q®
(9TTJe3ep)8s0T0
»U,39& pIOS®I yons ON, ‘oTTIe3ep andano
0 ‘sTrye3ep 3ndano
(Spow* 93TIM ‘a1 TIOI) uadom:aTTIO3EP 33T
utbaq
op TTU=ISTT SE3IPpe 3T

(qp‘ yeuweu- Aq° 3STT $82IpPe, ) dOYOOT S=:3STT  SSaIpPpe 39T

()peax-sseqeiep uadoa:qp 30T
utrbaq
(sweu Hbutxys)00x1d=OFJUT "YoIBAS 3IDT

pu?
pus
{(2T13e3Rp) O80T
wl,u’ (uTeTdxe " 70219) Po33TUANOD oTTFRIEP Indjno
p‘®rTIeaep ndano
(opow-93Tam ‘9TTI0I) usdom:aTTIOIED 10T
utbogq asTa
pus
(@T¥Fe3ep)asoTd
1’8TT3e3EP 3Ind3ino
(9pow* 83T1aM ‘T TIOI) Uado=:3TTIRIRD 38T



utbaq
uayl TTU=pa33Tumod JT
() ITUWOO=pal3TUWOD 33T
(9TTFe1epP‘1STT  SSSIPPER ‘BWRU) Id83U3° S
opow 231TIm/peaX sueaw g | (z’e11301)uado=:8TTIRIRP 3I°T
pua
(3STT ssazppe’qp’,orwu  Lq" ISTT " SS9IPPL, ) I93Ua"S
()oTqel=:31STT SS91IPDP®E
utbaq
Op TTU=3ISTT°E8daPpPR JT
(QTT‘wowreu Aq-3STT " S521ppPe,, ) dn)00T  S=:ISTT " SSaIppe 3I9T
JUTY QI ue se zxajswexed | ()®3Tam oseqelep - uado=:qp 3IST
butz3ys ® ssatnbex sanpevcoad ; utbaq
STY3 SWT3 STYI IBY3 9ION | (sweu HuTx3s)001d=0JUT " IISSUT 3IOT

:SMOTTOF S® POTITpOW
aI® ojuTr‘'a3epdn pue OJUT YOIEIS ‘OFUT‘3IIISUT saanpadoxd a1yl oyl ()

*PeIITWO aq ued
96IN0D° JUSPNIS PUER SEIIPPER‘ JUSPNIS ’‘PIOOSI’ JUSPNIS :69INJONIYS
991yl BY3 ‘pI0DLT JUSPNIS ® UC pPosOAWT ST 9INIONIIS OU IOUTS ()

‘yoeoxdde pexnjonx3ys-un ay3 Hursn pswzogzxed 3ou pTROD
Koay3 se ojuTelTam-aTBurs pue ogjurpe=21-215uTs saanpsdoad om3l Sy3z ITWO (1)

:apew oxe Sijuswpusuwe SUTMOTTOF 8yl ‘oTdwexs ueq elep sjuspnis syl Iod (q)

“s83&q 3O smox
se pajeaI3 2q TTTM B3RP 8Y3l TIE Suesw yoIym ,9TTI, Aq peoerdex sT
HUTIIS UOTITUTIAIP 2dA3 Syl jo aduazeadde syjz ‘orduwexs yoels ayl xoJ (e)

:pexInbex axe SUOTIBOTITPOW
BuTmoTTOF 8yl ‘yoeoadde parnIONIIS-UnN IY3I JO ISLO UI ;

-wexfboxd ayl jzo puz;

ul,y  (uTeTdXD " X0119) Pa3ITUMIOD
‘., 9snedaq aseqelep ayl olut Ind ouued, SITIM IS
uU,£3TTTIN 9seqeiep o2y3 ojut 3Ind 2avy s309[qo ayy, 93ITIM USY3 TTU=PSIITUMOD JFT
() ITUWOO=P3IITWNOD 3BT
‘passaoons sT ssaodoxd InduTt ay3 3By AO{YD;

(zuot3eoTTdde ‘qIT ‘,MUBQ B3RP S3USPNIE, ) I9UI"'S

(Tuotaeotrdde ‘qrIT’,oe15bUTIIS,) TBJUS ' §

+ ,K3TTTIN, OSBqEIEP SY3 OJUT SISSEBTd 9Y3 TTe IdIug|

()3oed-ozuT* uopnis=zuoTieoTTdde 2397

() yoed- yoris=Tuorieorydde 3071

9seqeIEp Syl UT Pa03S 9q O3 oI eyl S30fqO IoRIISqER SYI IO SPWRU JYI JUTIIP;

pus

ATt ahns Arrroomraslarrran fAry rTrana aw wdea

pua
axoqe
U, "pPe3zoqe sT weiboxad syl, 93ITam-
ull,u’ (uTeTdXS" T0X22) qTT‘, ®SUEO3q Iseqeiep usdo jouue), 9ITIM
utbaq
Op PIO09I°I0XI@ ST QFT IT
(W®3TaM, ‘X0, AITTTIN, ) 9SRqElep  USdO=:qQTT
(w04 ‘u&3TTTIN, ) 35RqRIEDP 9303I0=1]TT
utbaq
OpP PIOO9X"I0II2 ST QT IT
(u23TIM,, /%0, ‘uh3TTTIN, ) S5RqeIeP " Uado=:qTT 3°T

L e R T Y Y I L Y Y P Y S S S P
x",A3TTTIN, 8seqeiep syl o3jut s393[qo 8yl TTe 3Ing;
LA L LR R L L L L P L R Y P E R R P R YTy T

pua

(oguT®3TaIm 2THUTS ‘OFJuTpEaI” aTHUTS
‘ogut-9jepdn ‘OJUT YOIWISs ‘OFUT ‘9IBTIP ‘OFUT " Jx95UT) ebeyoed  oguT* Juspnas

jueq-eiep-juspnis 3d8fuo Y3 Jo sjusuoduwod ay3z [Te 3IOSTTOD;

pua
pua
pue
(9T1TIe3EP)9SO0OTD
T‘®TTFe3ep 3ndino
(Spow-a3TIM‘371T301) uado=:aTTIRIEp
utbaq
udyl TTU=pe3IITUMIOD IT
() ITUWOD=PaIJTURMOD 23T
(8TTye3EP) 980T
wPT3TI umouUY J0U,=BIEP°MBU 3BT : JTneFAP
pus
(ejep-Mau’asTT " SSOIPPR’ (I®3A) (9sanod)uoszad) x9jus s
(9TTFEICP) TPEBI=~LIELP " M3U IDT
utbaq : ,1e9k,=pToT3
pu?
(e3Jep MauU’3sTT " SS3IPPPR
4 (3uswlaedap) (9san0d) uosxad) z93Ua° S
(9TT73U3EP) SpRaI=elep MU 381
utrbeq : ,3juswizedep,=pTeT3
pua
(e3ep MU ’1STT Ssoxppe’ (UM0]l) (Ssaxppe)uosaad) I93us s
(9TTIBIEpP) SPEaI=elEp ‘MU 3IIT
uthaq : LUMO3,=PTaTI
pus
(e3ep’mau
‘3STT'559IppR‘ (199135) (Ssoxppe)uoszad) 293uUs°s
{(9TTIEJIED) SPESI=BIED M3U 3BT
utbaq : ,399I318,=pPT3T3
pus
{(eaep-mMau
‘3STT ssoxppe’ (qu-apnoy) (sseppr)uosaad) a93jua‘s



(STTJIe3Iep) TPESI=E3RP " MOU 3D
utheq : ,qu 2SNOY,=PT3T3F
pua
(ejep mau’3sTY ssaappe’ (obe)uosaed) zejua s
' (aTTIelep) TPEAI=RIED "M3U 3IDT
utbeq : ,ebe,=p1eT3
pue
(e3ep-mau‘3STT " SS9appe’ (¥9s) uosxad) za3jue"s
(9TT3Felep) SpeaI=elep "M3U 3BT
uthbaq : ,X95,=~pPIOTF
. pus
(ejep°mau’1STT "SsaIppe’ (Sweu) uoszad) z8qua‘s
(9TTFL1IRpP) SPESI=BIEP "MBU 39T
utbeq : ,oWeU,=PITJ
3O enx3 ased
{spow-peex’s3TTIOI)uado=:3TTIRIRD 33T
utbaqg
uay3l TTu=uoszad IT
(3ISTT ' Ssazppe’juapnis)dnyooT s=uoszad 39T

pua
1zoqe
(dTT3R3EP)9SOTO
.U,33L pxodoax yons ON, ‘2TTIe3ep 3ndyno
0 ‘oTTFe3ep 3Indino
(9pow- 93TIM ‘9TTIOI) uado=:3TTFEICP 38T
utbsq
uayl TTU=3sT]°S63IPPE IT
(qp’ oweu- Kq- 3STT §693IPpPe, ) dNYOOT  5m:ISTT  S69IPPE 39T
()peax‘ aseqejep uado=:qp 19T
utbaq
(PTOT3 ‘3uspuils BbuTz3s)oocad=oFuralrTam-oTHUTS IO
Prprpeprprppep P R T PP E PP T T P Y P T Y P Y PR P P P T T Y P T LTS T 3]
¥+ PI022x B JO PTOTF xernoTixed e 33TIAISA0 03 BINPIDOIJ|
EERERERER NN S AP REN LR R RN LR E R RN RN RN RE LR ERAL R RN ]

pua
pus
pua
{(3TTIe3EP)9S0TD
(uteTdx® " 20X19) pa3l3iTuMOD ‘aTTFe3ep Indino
o o1Tesep 3indano
(epow* 83TIM *9TTIOI) Uuado=:aTTIRIEP 3IOT
utbaq asT®
pua
(eTTIRIEP) BSOTD
3Tnsaz‘eTTye3ep Indino
1'sTT3e3ep 3ndano
(opow*a3TIm ‘2TTFOI) Usdo=:3TTFIELP 3BT
. utbeq -
usyl TTu=pal3Tumauod 3IT
() 3ITUWOD=PII3TUMOCD DT
+PTOTI UMOUY 20U,=3TRSAX 3IBT ! 3ITneIap
pu?

g obeg qrT-sseTo A3TTTIN 6861 ¥p:90 8T Idv

(zedk) (asanoo)uoszad=3TNSSX 39T
utbsq : ,ze3k,=pTOTI
pua
(Juawizedsp) (asanod)uosrad=1TNSSI 30T
uthbsq : ,3uswuizedsp,=plotTy
pusa
(um03l) (ssoxppe)uoszad=iTnsax 33T
utbeq : ,umol,=pToTy
pus
(399135) (s591ppe)UosIadalInsaT 33T
utbeq : ,399138,~pTOT3
pua
{qu-9snoy) (ssaIppe)uosiad=3TnSaI 32T
utbaq : ,qu 25NOY,=PTATI
pua
(abe) uoszad=3TnE8x 39T
utbeq : ,ebe,=pToTZ
pus
(x9s)uosxzad=3TaS3x 39T
utboq :  XOS,=pTOTF
pus
(swreu) uosaad=3Tnsax 397
utbaq : ,sweu,=praT3F
Jo anx3] ased
utbaq asto
pud
(eTTFe3ep)3soT2
uU,329& 38TT 8y3 uo uoszad yons oN, ‘STTIE3IEP 3Indano
0‘3TTFe3ep 3Indyne
(9pow’ 931IM‘9TTIOI) vado=:aTTFRIRP 3BT
utbaq
udy3} [Tu=uosxad 3IT
(3sTT " ssazppe’Iuapniys)duxooT "s=uoszad JaT

pus
3Ix0qQe
(9TTFE3EP) 880TD
u«U,394 pIoovex yons oN, ‘aTrFelep andano
0 ‘a1t3elep 3Indino
(opow- a37IM‘STTIOI) uedo=:0TTFRIRP 39T
urbaq
Op TTU=3STT'SS8IPPE IT
(qp’ oureu’ Aq* 1STT §59IPpPeR,, ) d0YOOT  S=:1STT * $S9IpPe 39T
()peax-aseqeiep-uadoa:qp 39T
utbaq
(PToT3‘3uspnis Butais)ooad=ozurpeaz-aTbuts 30T
HAREEEREEREENNEERENEN RSN AR R RN RN AN E R R EREREX |
xP20091 ® 3O PT®TF o1burs ® peax 03 axnpadoiyg |
L R T I T E R R P R T Y T T )

pu2
Ppus
pua
{(8TTFe3ERp)OSOTD
WU, (uTeTdxs " 20123) Pa33TUWOD ‘aTTFEIRP andano
0’®TTye3ep andino

2_afos Arrees Y




utboq
usyy TTu=uosaad JT
(ISTT SseIppe’Iuspnis)dnyoor  s=:uoszad 3aT

(epow 33TIM‘3TTFOI) Uado=:3TTICeP 3IOT
utbaq ssTe

pus
(eTTFE3EP)BSOTD
T‘eTTye3zep andano pus
(Spoui*33TIM ‘9T 1J0I) usdo=iaTTFRIRP 33T Jzoqe
utbaq (aTTge3ep)8soid

wU,394 pzoosa yons oN, ‘STTFeiep 3ndino

usyl TTuU=pa33Tumuod JIT
0 ‘®oTTIe3zep 3Indino

() 3ITUWOD=PaIJTUWOD 33T )

(OFUT *MOU‘3STT  SSOIPPR ‘IUSPNIS) I93US°§ (epow-a3Tam‘eTTIOI) uadon:aTTFRIRD DT
() OJUT" JUSPNIS* IDJUS=0FUT "MIU 3BT uzbeq
utbaq osTo Op TTU=3STT SS9IPPe JIT
) (qp ‘4 oweu* Aq-3STT ' SSaxppe, )dnY00T " S=:3STT ' SSaIppe 32T

pus
(eTT3Ie3ep) @s0Td ()peax-sseqeiep-uado=:qp 33T
wU,329K 3sTT 8yl uo uosiad yons ON, ‘9TTIelep 3ndino utbaq
0’aTTIe3EP 3Indino (Juspnas Butais)ooad=0zFuT yozeas 3IST
(opow* 23TIM‘dTTIOI) uddo=:aTTFRICP 3BT L R Ry I T AN P PRy T Ty P Y]
) utboq ’ »PIODDX S,3USPNIS B I0F YDIPAS 0 IINPIV0IJ]
usyl Hﬂcndomuow 3T Y Y YT Y TP P T
(3ISTT °ssaxppe’ (sweu) Juapnls)dnyoo1 s=:uosxad 38T
pua
pua pus
Ixoqe pus
(@TT¥e3ep) 980T (STTFe3ep)I80TD
uU,32& pI0Oax yous oN, ‘oTTFelep 3ndino . ull,y’ (UuTETdX®  20XX3) Pa33TUMIOD ‘9T TFeIeP 3Indino
0 ‘eTTFe3rep 3ndano : 0’®sTT3e3ep 3ndino
(epow" 83TIM‘3TTIOI) uadom:dTTIRIEVP 3IST (Spow-a3TIM ‘STTIOI) uddo=:9TTJe3Ep IOT
utbaq utbaq osTo
OP TTU=3STI°SSSIPPR JIT pus
(qp ! owreu -’ Aq* A8 TT° §59Ippe,, ) dOX0OT " S=:ISTT " SSIIPPR 13T .AmAﬂumumvvomoau
()93Tam > aseqe3ep uddo=:qp 39T 1‘eTTIe3ep andino
utbog (opowr 93 TIM‘STTIOI) uadom:0TTFRIED 33T
{)ooxd=03zuT"a3epdn 327 utbHaq
NAREANRL S L ENRRR AR LR RN R RN AR SR RE RN RN RRER NN | U9yl TTU=paI3Tumod 3T
«PI008I BTOYM £,3uspnis ' a3epdn 03 IINPIDOII; , . AuaﬂEEmolnouuﬂEEoo uWA
EREFERRER SRR RENEE RN RN F AR RN SRR NNRE RN | (TTU’3E6TT " S53IPPE‘QUIPN]IE) I93US"S
utbaq osT®
pua pus
pua (9TTFe3EpP) 980T
(9TTFe3ep)asoTo wU,39& 3ISTT 9yl uo uosaad yosns oN, ‘dT7TFeIep 3ndino

0‘@TT3e3Ep 3Ind3no
(apow-93TIM '9TTIOI) uado=:3TTIERIEP 23O
utbaq
uayl [ru=uoszad JT
(3STT " ssaxppe’Iuapnis) duxooT " s=:uosiad IaT

ull,,? (Te0k) (9sanoo)uoszed ‘oTryezep Indino
wU,u’ (usuraxedop) (9sanoo)uoszad ‘arryesep Indano
wU,u’ (UuM03) (SsazppR)ucszad ‘aTTIR3EP 3Ind3zno
uU,u’ (3992238) (5s9xppe)Uucoszad ‘aTTzeiep ndano
wU,q? (qu-asnoy) (ssoxppe)uocszad ‘ayTryelzep Indano
wl,u’c: (9be)uoszad ‘aTTge3ep andano
wU,.? (x98)uoszad ‘@T7TIe3ep 3Indano
wl, .’ (3weu)uosaad ‘arTtye3zep 3ndano
1’®TTIelep 3ndino
(opow-a3Tim ‘dTTIOI) uedo=:3TTIRIRD IST
utbaq asT2
pus
(3TTFe3ep)2s01D
#U,39& 3sTT 9yl uo uoszad ysns ON, ‘9TTIelep 3ndano
0‘®TTye3ep 30dano
(spow"93TIM‘STTIOI) uadoaiaTTIe3ep 2307

pus
3zoqe
(eTTFe3eEp)8SOTO
«U,39& pI0o0ax yons oON, ‘@Tr3Ielep 3ndano
. 0 ‘®TTFe3ep andano
(epow-@3TIM ‘9T1TJOI) uedo=:8TTIRIEP 30T
utbeq
Op TTU=3STT SS3IPPER JT
(qp’ youwreu - Aq - 3ISTT " Ssa2Ippe, ) dn)yooT §=:3STT " SSaIppe 39T
{)o3Tam oseqelep usado=qp 3IOT

A mBene s s amanmn o P —— ,mam e aaa



utbaqgq
(3u9pnils Butiis)ooxd=0FuT 939T3P 3ILT

pus

pua
(®TT3e3ep)as07d
wU,q ¢ (uTeTdxa ' T0119) po33TUMOD ‘T TFeIEP 3Indano
0‘®TTr3elep andino
(opow*23Tam ‘31TI0I) usdo=aTTIRIEP 10T
urbaq asTe
pua
(9TTFR3EP)960TO
1‘S1TFe3ep Ind3ino
vaoE wuﬂuz.ﬂﬁduoHvcomon.WHdwmumv 39T
utbaq
usyl TTU=pe33jTumIod JT
() ITUEOO=PIJITUMOD 3BT
ss900ad HuTraIUS BY3 JITUMWOD;

(3JuspPN3s ‘3STT "SS8IppR / (Sureu) JUIPNIS) I93Us° S
9seqelep Y3l OIUT PIOOSI §,3USPNIS BY3 I9JUF|

() OJUT* IUSPNIS * IDFUS=IUIPNIS DT
*UOTIBWIOFUT §,3UdPN3S BY3 IIJUF;

pua
(3STT " SSaIppe‘qp ‘, Sweu Aq" IST] " 6S3IPPE,) I93Ua"§
()®Tqel=:3ISTT " s53appe

utbaq

Op TTU=3STT°SS8IPP® JT

Ax3us 38aTF 9Y3 ST 3IT UaYl TTU ST IseqelEp Y3 II|

{qp’oueu- Lq° umaa $831ppe,, ) dnY00T S=:3STT " S693IppPe 10T
()o3T1am aseqeaep  uado=qp 38T
utbaq
() 002d=0JUT * 3T2SUT 2IOT
AREERRRRNRBERRR RN AR LR R R R RNE AR RN RN NRERN |
»UOTIBWIOIUT €,3USPRIS IISSUT O] IINPOS01J]
AR ERR R RRRRRS SRR R R LR R L RN R R R LRR |

:pauTIep oIv SSETO 9yl JO suoriexado Iyl JO uoriejusweTduT TRUISIUT SYL;

pua
paodazx-uoszad
PI0932 §,3USPNiS Y3 uINILSY;

{TTu’esanoo "uoszad‘ssaxppe - uosxad
1gfe-uosaad/xos uoszad ‘aureu‘ uosxad) pI0Oa1* JUAPNIS=PIODDdI ‘Uoszad 30T
‘PIODSX TINIF §,3UIPNS 3YJ IDNIISUOD;

(TTu’zeak - uoszed ‘3jdep- uosxad) @5IN0OD " JUSPNIS=VSANOD "UosI2d 39T
25IN0D §,3USPNIAS SYIJ IONIISUOD;

p obea qrT°sseTd*A3ITTTIN BRET HH:ON RT 24V

{(TTu‘uMo3z*uoszad
‘393x3s-uoszad‘qu- asnoy- uoszad) SSaIPpPe * JUIPNIS=EsaIppe ‘uoszad 387
*SSaaIppe S§,3USPN3s SY3 IONIISUOD]

(9TTIelEep) 35070

{@1T3e3%ep) TPRaIazeal ‘uosaad 3af
{9TT3e3ep) SpRAx=1dap ‘uosxad 3BT
(8TTFe3ep) speaz=umol‘uosiad 39T
(eTT3e3ep) SpeaI=19913s “uoszad 391
(9T1ye3®D) TPEex=qu ®snoy - uosIad 38T
(97T3e3ep) SPedI=: X986 ‘ucsxod 30T

(2T T3e2ep) TPeox=abe ' uosaad 307
(@1T3Fe3ep) speax=aweu " uosiad 3T

(spow*peax ‘a7T30I) uado=aTTyeiep 38T
urbaq
(x3ud<-) 90xd=03FuT " JUIPNIS* T3UdD 13IBT
HEENERNNRNAENEEERRUSERERR R EREER NS ARRRER XY m
» UOTIBWIOIUT §,3U3Pnis 8yl UT pesx 03 oInpsd01d|
EEXRBRERNFFFEPEERRREN LR R R REAR LR AN R RRSL YRR RRES AR |

pus
oseqelep
pus
(8TTIR3EP) 380TD
:=~=~Aaﬂmﬂmxw.uouuwvmmmndumv.wﬁﬁumumv 3nd3ine
0‘3TTye3ep 3Indino
(spowr93TIm ‘STTF0I)uddo=:aTTIeIRp 39T
urbeq
Op PIODAX°I0XIS ST aseqelep IFT
(wPBaI, /)0, wA3ITTTIN, )oseqeiep’usdowdseqelep DT
utbaq
(x3ud<~) ooxd=prex  aseqeiep-uado 31
PrI T T I P EEE RR ERYS P T R Y R Yy T Y T TR Y P Y P TN
»UOTIBWIOIUT ,53uapnis Burtpeax x03 sseqeiep ayl uado 03 2INPIDO2J|
NEREEREN RN R ERELREENRN RN R LR RRR N R LR RN RN R R R R R SRR RN AN AR RN ]

pus
I0Ixd Ou JT SSeqelep syl uUINIaI | aseqelep
pus
3zog®
(eTT3eIEP) 9SOTO
obessow x0xx® UR ®3EIBUSL | L,U,,’(urerdxs x0x1z3)oseqelep’sTTIElEp 3Indano
uotjexado 8yl Jo sulels Iyl IIBOTPUT | 0‘eTTIe3ep 3nd3ino
(spow* @312 ‘9T1F0I)uado=:3TTIRIED 3BT
utbaq
UOT3IeDOT] Op pPIODaI°X0II2 ST 9seqelep IT
pautyep-axd; {(u@3ITIM,  u Y04 ‘L KITTTIN, )OSeqeiep uado=:sseqelep 38T
utbeq

(z3ud¢-) Doad=a3TIM SRR3R "U3dO 3BT

L Ty Ty T Ly Y YTy S
»UOTITWIOJUT ,S3uapnils HUTITIM IOF aseqelep ay3 uado 03 INPSd0OIJ;|
P Ly e L Ty Y P P PP YY)

£ obed QIT 6SETO LAITTIAN KRAT wH:Qn QT xdw


http://iH.jdid.4J

K3dwesT usyl TTu=)O®3S IT

] wOTTFelep/sqp/sd/qTIT/18n/,=0TTI0I 39T w0, =A3duajou 39T
aTnpow STY3 3O SUoTIezado BYI YITM PIILTOOESE ST YOTYM STTF O/ 9YI BUTISP;| wiidwe sT Yoeis,=A3dwast 397
utboq

T=opow’ 837IM 38T (buta3s<-)ooxd=xoe3s* A3dwes 39T

0=opow-pesx 38T

STTFOI 03F sopow | pus

(IxXau) yoels=:yoels
oP 4}0,=Sn3els JT

*seosodand o/1 z03 eseqelep ey3 uado 03 POSN IIB YOTYM] : () yoe3s- A3dwe=:sn3eas
309fuo ay3 o3 Te0OT xR Saanpovoxd ¢ BurmoTToF oyl; ; uh3dwo, =:sn3ye3s uww
utbaq
(esanoo°3xau 1jud ‘Teak JUT ‘3Juswixedep DBurzils)esznod-juspniys eIN3IONIIS ()ooad=xoe3s-dod a1
PI0D91 dY3 JO PISTI SSINOD IY3 JO SIUS3U0D ay3l saurFep 3zed pPITUl BYL;
] pua
(ssoxppe-3xou I3ud ‘umol’3s9x3s DBuTals !qu'asnoy 3JuT) SSaIPPe’ JUSPUIS IINIONIIS snlels IS
PI003x 3Yl 3O PTOTI SS2IPPE 9Yl 3JO S3ULUOCS Y3 saurzap jzed puodas aygi A pus
sntTeA‘UINIDT
(T9y30 ‘9sanoo ’ssaappe I3ud fabe JuT ‘xes‘sweu BUTIIS)PIOOII JUSPNIS SINIONIIS (Toquis) oeis=:onTes’ uIniax
PI0991 9yl IO 3In3onI3zs TTeRIAA0 2y saaTh 3xed Iszty OyL; utbaq
uayl ,YOo,=Sn3lels JyT
‘weyy O yoes uT PTSTF Iejutod TRUOTITPPR oy3 Burpracxdi ()yoe3s- A3dwe=:sniels
Kq uo peppe ©q 03 UOTIPWIOFUT BIIXD SMOTTE 3T ‘ATpucoes -weiboad ays3;
bnqep 03 z9TTS®d sT 3T o5 ITdwrs sburyl seYew 3T ‘TTe IO ISITI "STYI Burop; : wA3dud, =3nTeA " UINIDT DT
I03J SUOSEdI Z ¥ 9I9Y] -s3Ted £ UT POIOIS ST UOTIBWIOIUT 963YI JO TTV; wh3dwe,=:sn3e38 3097
*juepnas 8yl Aqj utbaq
pepusile 9sIn0d Y3 ATTRUTF PU® JUSPNIS 8Y3 JO SSaIppe ‘obe ’xas ‘oweu; (buta3s<-)soad=yoe3s-dol I8y
{UOTIPWIOIUT HUTMOTTOF .9Y3 SUTRIUOD PIODSI JUIPNIS YL ;
pus
uthaq (AOBIS ‘WDIT) OLIS=:{ORIE
(xz3ud<-) D0xd=yoed  OJUuT JUaPNIS IST urbaq

(we3T Butaays)voad=xoeas -ysnd 3T
309(lqo 3yl Jo uoTIONIISUOD;

yoels ¥yl SZTTeTITUT | TTu=:%0e3s 3IaT

utboq

(@3T1am a1buts (butxis ‘butxas) ooxd (z3ud<c-) o0ad=yoed" yorls 38T
tpeax-aTbuts (butxys ‘burxas) ooxd

!93epdu (butxlys)osoxd yoress (burxas)voad m (K3dwe (Butx3ys<-)o0xd ¢dod()ooxad

s23979p (buTT3s)o0xd ‘3z9sut () ooad)sbexoed - OFUT* JUSPNIS SINIONIIS ! :dog (butzas<-)ooad :ysnd(butzas)oocad)ebeyoed  yoels 2INIONIIS

308lqo ay3l 3o uoriEdIIToads; (Ixou z3jud ‘ToquAs Burz3s)s3usuodwodHOBIE IINIONIJE

P L T T e TR Yy I Iy Y Y Yy Y YT Ty B D S b SRS an Ottt bt

» JUEQ-E3EP’uspnls 09Lqo 9yl FO uorTileluLsdadax TEUISIUT Iy Sox03s 3ITed STYL; rudoR3shbuTaas, 302(qo Fo uorjejussazdex TeuradluT 8yl saxols xed STYL |

AEREREFEREE R R AN R E SR LR E R LR RN F AR R AR AR AR SRR SRR RN RN AR R RN B RN R PR R RN R RN NN | P e e L LT L |

pus m

! BUT3ISTT STY3I 3JO pus ayl 3® ;

(yoe3s - A3dws ‘yoeys-dod/yoeis-doy’yoeys  ysnd)abexord - }oels ueaTH oq TTTM YOTUM SUOTIERDTITPOW Ma3F € 3Isn[ YITM ISWIOF @Yy3l O3 ILTTWIS |

Kzoa ST uOTSI@2A I@33BT BYJ OSNEIIQ 9I9Y TTNI UT UMOYS 3G TITM ISWIOF dYI |

yoeishutxls 03fqo ayz 3o suorizexado JOSTTOD; Ktug -yooeazdde peaxnlonIls-un Y3 IO3F ST SUO I9YI0 BYI STTYM yoeoxdde |

S§S900® PIEp 230WRI PIINIDONIIS BYJ I0F ST UOTSI®A ISITI 8yi ‘-pajuswaTdur |

axe ITNPOW STY} JO SUOTSISA OmI °,KITTTIn,psweu aseqeelp To6Te-S4d © |

pus uT ‘-YURqQ-eIep’ IuIpnils pue yoelsburrls :s3oalqo joexasqe OmM3 BYI JO |

K3dwejou asts uoT3RaUdE01doI TRPUISIUT SYI 52I03F UYOTYm dTnpow TobTre-g4 © ST STUL |

2 abes OTT *Se2TH*KATTTAN £OLT ®R&H:GN OT TAW i T abea arT ssero KATTTAIN &KRKT BEtan AT xdw



/« 13soubal §,I95n 9y} JO IPWIOT TTRIIAO dYI  «/

E
2 (p=i (qoershidwe ‘abesssw) dwox3s) mﬂﬂnh {
fozut PT { “ {
!PT 3UT i {
¢ [oWRU3 SOYXTW] SWRUISOY Ieyd ; ¢ (bsuzozxa® TeAng-ATdex/,,u\S%,) F3uTad
} ! }
ojuT PT 2onz3s yepedia asTe
' {
/+ §89001d JUSTTO 9Y3 JO STTRISP UOTIBDTITIUSPT »/ {
{
. (D) 3TXD
/* Joqumu @I ssaocoad pTTIYO ! (bswxoxza’ Teanc~-ATdox/ , u\sy,, ) Faurad
§,I03BUTPIO-00 W23SAS oY 03 SI9IIX 4/ prd JUT . }
! IsT®
:[z]s9pTTI quooad jug “ {
{[Z]189PTTI3 3soy IJUT ! (onTea’ TeANC-ATdax/ ,,u\S%, ) FIuTad
/+ ®nonb 04I3 §,I9AI9§ 9Y3 FO uoTIRUSWATRUT 4/ (4 ST XO®3ls 3yl 3o sunrea dol ayr,)Fautad
}
(IngI==sn3e3s<-A1dex) 3T
43N0 20TAXSS/TODbTRSd/JoMOSW/S@T/I9SN/,, OOTAISS SUTIIPH ? (dwry) zebeurw 55900 odiTTeo=ATdax
«3TTIe3IER/ mnﬂ\m&\n._...n /isn/, 9ITIjelep SUTIIPH 2 ((3ITNSDI 0N2S) JOVZTS) DOTTeW(x ITNSIT I00x3IS) =ATdax
w?TTIpwo /sqp/8d/qIT/IsN/, STTIPWO SUTIPH - ¢ (pueurod) we3s4s
¢ (238 ooxad‘pueunroo) Jenxls
/» w90TAZ®S, wezboad T[obTe-Sd Syl pue SSTTF XTUn OM3 9yl FO SUOTIBOOT JUTIIP »/ {(pt° a1 sseooxd’x3s 00xd)s03T
{u LT~ TTT¥a ‘puemmod) Adox3s
0 ISTY SUTFoP# _ _ _ }
1 INYI SUTIoP# (IMIL==({QI ssooo1d)zabeuew onanb odafTed) IT
JUT 3 100q SUTIOP# _ ¢ ()prdieb=pr a1 ssecoad
/x SOTUETIITA URSTOOQ AUTIAP «/ ! (auTtyoew I9ax3S ‘aweulsoy°al ssaooad)Adoxys

! {un\TUOTIEOTTAdR, \, ‘Ax3ud ' TOTdWEX) KdOa3E
¢ {un \LITTTIN,\ . /owrRUqpP * TOTdWexs) AdoT3s

0Z y3busTelep bazx autyep# ! (nu\dod, \, ‘puewmoo * ToTdwexa) Adox3e
0€ yabuaTAzjus box SUTISP# ! (wu\Yo®3I5bUTIIS, \\ ‘UOTIROTTdde - TOTdWexR0) AdD13S :
0z y3ibuatqp_bex sut3zops {
0T y3abuaTpuo box SuTFoP4 {
0z y3bustdde bex autzops 2(0) 3ITX9
6GZ Y3HUaTIOIID BUTIIPH ! (bswxoxxa - Teanc-A7dox‘, u\s%,) J3urxd
00T ya3busTpwo suTzeP# }
1T satbtpxew autzaps 9sT3
02 uabusTxewm autzeps ‘ {
08 u3lbuaTyzed sutzops ! (ontea- Teanc-Atdex’,u\sg,) F3uTad
02 SWRUISOUXPW SUTIIP$ (. ST Moels ay3 3o antea do3l ayl,)Faurad
}
/% SITWIT BUTIISP »/ i (ZNYL==sn3R35<-ATda2) 3FT
! (dury) zebeuew ssao0e odarTeo=ATdax
<y BuTIIS> SpnTOUTH 2((3Tnsex 3onx}S) JOAZTS)d0TTEW(x ITNSST 3oNI3S)=ATdex
<y odz/odx> epnTouT# | { (pueunIod Yuaysis
<Y~ OTP3IS> SpPNTOUT# ' ! (138 Doxd ‘puemmod) 3BOIIE

{{(pT-Ql ssaoozd’13s voad)soatT

{w LT- TTTY. ‘pueumod)Adoxis
}
/% *poy3low SS53D0® BIEP 9IOWSI PIINIONIIS 8yl bursn AmDMBlleHImmoooumvuumncm&lvnmskumuwamuv IT
ardwexe oeis syl 3o burisel ebeis 3IsxTy 9yl I03F WOISAS XINNSOHA _ £ () prd3sb=pT-q1 ssadoxd
?y3l 70 ,IOJIRUTIPIO-00 waisds, 3yl se pajeubIsap ST STNPOW STUYL +/ ! (dUTYORW IDAIAE‘sweulsoy gl ssaooxd) Adoxas



}
{OFUT JUSTIOx OFUT PT
(o3ut 3uaTTO) xebeurw onanb

/s AT31I0Uys D34 ® se pazaastbox ©q TTITM SUTINOI STYY
‘ananb QJId §,IBPAIIS BYI OIUT UOTIPWIOIUT GI
s ,59s589001xd x9TTeD Byl TTe sand zabeuew STYL +/

¢ (puenod ) wa3s A8
f (238" ooad ‘purnnnod) 3038
¢ (p1d‘x3s ooxd) so3T
f{u 6T~ TTTY ,’'PUEUNOD)IEOIIS
! (euwreu3sOY ‘PUBMWOD) JBDIAS
! (u UYSI, ‘Pueumo) Adoxas
! [s3ThTDPXPW) XT38 d02d TERYD

! [y3buaTpwo | pueumod IeyYd }

!pt ooad aut

! [euwreulsoOyxXew] aWeuIsoy Ieyd

(pt 20xd’sureuisoy) dsoxd 3IRISII

/«*88800xd jeY3 3I036-9X 03 Teubtis ® puss TTIM 3T uUsyl ‘SuTydeWw eyl
ut ssevoad 8yl Fo ISqUMU QI dY3 YITA I9YlabHo3 ‘ssooocad
JUSTTO © JO SuUTYORW 8yl JO SWeu VY3J UT SOYeI SUTIN0X STYL x/

‘anTeAy =[sod]x3s
{[~=-dmy) 53 =dnTERA
}
(sod++ T~ m=jdury {p=sod) xo03
¢(p=j30mb) aTTUA {

qonb=quiluT
{
!,6,=[du)s :g @5EO
yeaaq
:,8,=[du3z]s :g @seo
yeaxq
?,L,=[du3]s :; OoSeo
iyeazq
!,q,=[du3]ls g ased
Iyesaq
:,5,=[du3y]s :g @seo
Iyeazq
!,y ,=[du3]s :p Sseo
esxq
{,€,=[du3ls ¢ 95EO
iyeaaq
!,2,=[du3]s :z esed
yeaaq
!,T,=[du3]s 1 ase0
yeaxq

!{,0,=[du3)s :p Ssed

}
(wax) yo3ITmMs
{0TSqUIVT=UD T
!0T/quiuT=30nb
sdurg++
}
op
. i1~ =du3
‘anTeAy  [s3TOHTPXEW] S IBYD
‘sod‘wex’3jonb/dury jur )
{QUIVT JUT
! [s3TbTpXew) 138 TRy
(qQuU3luT ‘138) 503 T

/+ bBurais 1105V Burpuodsezzoo oyl ojur zebejuUT 8Y3I SITDAUCD 3T
usy3 pue ‘Isbajur ue pue Hurrls A3dws uv UT SIAEJ SBUTINOX STIYL 4/

{Tean {
/¥ UOTUR 3Y3 JO INIew-pud ue 3Isnf ST STYI &/ /3UOPx IERYD
/x SI930BIVYD GGZ JO UMWIXPW © JaRY O pIumSse 5/ Hsmurozza, Ieyd
/% “uoT3edTTdde ay3l o 3znleu syl 03
3Joelqns abueyds Aew UOTITUTIOP STYI &/ ¢[y3IbuoTxew)enTea xeyo

}
uoTun
/¥ TTeJ Suedw ( PUBR SS2DONS SUEBW T 4/ fsnje3ys 3 Tooq
!PT 20adpPTTYD T
/% ‘uoTun dSYI FO SWI JYJ J09TSS
03 SWTE YOTYM JUBUTWTIOSTP §,UOTUN 3YI 4/ fodAin  adXjuoTun umua }
3Tnsax 3onxis
/x *KITnzsseoons unz TTTIS ued

uwrezboxd ey3 eyl a3trdsep DHutuzes yselo 2dh3 uoTiezsumus ue saath
sfemte za7TdWwod JuazInD 3Y3 ‘pasn ST KAem UYOTUA IDIIBW OU IIAIMOY
‘eanlonzis D BuTMOTTOF 8U3 2037 pIsn aq OSTe ued 3onI3IsUod yopodiy vy x/

/x*MOT9q 3ITNSII 9INIONIAS Y3 SPTSUT 4/
/x UOTUD 9U3 JO SUOTIEOTITOads 9dh3 uoriezswnuUS x/
! { g=9IEDJUOP ‘Z=I0X213 ‘T=Tea |} adAjuoTun umus

/x Po33TUWOD ST 353nbal §,I88n 8yl I93Fe
ITNEAT 8Y3 BI0JE O3 POSN ST MOTSQ SINIONIIE BYI x/

/% ‘uot3eorrdde 8yl 4/
/= 30 @sodxnd a8yl o3 3oafqns pabueyd /
/+®Q UEBD SWA3T 'IEp BYJ FJO UOTITUTIAD x/
/%343 ‘osTY ‘TobTe-5g obnebHuer a3yl uT x/ ! [z+yabuaTqp bexjsuweuqp IeYd
/x DBurals e o xejuhs ay3z Aysties o3 y/ ! [z+yaibueTpwo beox]purumod Ieyd
/» UT pextnbax axe s934q oMl BIIXS Y3 4/ ![Z+Yy3busTdde basx]uctieorrdde zeyd

23sanbax {
¢ {z+yabuaTesep bexjeaep aeyd
! {z+y3abuatAzjua bex] Ax3us zeyd

}
3senbax 3jonilxs Jepasdia



:1=934qauo jur

{z+yibuatelep bai=ejEpXEW JUT
{Z+yabuathajus baz=Azjusxew 3ut
:Z+Y3buaTqp box=gpxem jut
{Z+y3buaTpwo boI=puoxew Juf
:z+y3bustdde bor=ddexew jut

{7 3ut)

2x3dy 3ssnbex
idsapxy ¥ax
(z3d ‘dsapx) asenbax apx 3 TOOQ

/% *3senbax s,195n 9yl INOQER UOTIPWIOIUT
8yl TT® S®ZTTRTISS(9p) SUTINOI WAX STUL «/

£ (3NY¥L) uxnlex
- _ ! (d5TYd) uInlex
((T10N‘suze bel n’Teanc-13ds ‘odAinc-x3ds ‘dsaxpx)uoTun Ipxi) IT
¢ (ASTYd) uanlaz
((snye3ys<-x3dy ‘dsapx) Jut zpx;) IT
_ ¢ (ISTYd) uInyex
((PT Dd0zxdpTTYO<-23d® ‘dsapx) 3UT IpX;) IT
}
tx3dy 3TNSOI 3ONIYS
Mﬁmkﬁ%ﬂ |ax
(x3d*dsapx) adAjuxnyax apx 3 Tooq

/+ 'sse@doxd Buryreo §,I98N 2yl 03 ‘3Isenbel §,I9s5n Y3 JO ITNSSI Byl
SUTE3UOCD YOTYM ‘SINJONIIS B SUINIDT SUTINOX YAX STUYL »/

{TI0N_’ S3ed3uop }

‘{z0x19® IPX ‘x0x12 }

/% <y‘odx/odx> STTF ISpEaY IYI 4/ ‘{enTes zpX ‘TeA }
/x UT Pajedo] ST WTIDSTP IPX 4/ }
/% 3INJONIYIS FO UOTITUTIOP BUI «/ = [g]swze  Hel N WTIDSTP IPX 3O0I3S

{
¢ (INYWL) uaniex
{ ¢ (ISTYI) uINIL8T
( (93Aqauo ‘83&qauos * [ T) x3d ‘dsapx) sa3hq apxj) IT }
(++T f3zTSxeu>T {0=T) I03F
fyrbueTxeU=9ZTSXPW JUT
!1=93&qauo jut
‘T 3uT})
¢x3dy zRYD
fdsapxy Jax
(z3d‘dsxpx)anTea apx 3 ToOQ

{
{(3NY¥L) uxniax
¢ (ISTYI) uanyax
((§gZ’xads ‘dsapx) butaays apxi) It

o el e m s AR, e m g _ =

}

f33dy aRYO
idsapxx ¥AX
(23d ‘dsapx) 303139 IPX I TOOQ

/x "ssaooxd BurTTeo §,I8Sn 9yl O3 pPIUINIdI aq o031 burob st eyl
- @In30onI3s 9yl Fo 3azed uoTun 8Y3 JO UOTILZTTETISS (8p) @Yl 103
peatubax axe 8IN]ONIIS ) B PUBR SIUTINOI HAX OM3 BUTMOTTOF oyl

! (T9MBUR) UINIDI
! ({d3)esoTo3
{ ¢!(bsuxozaa-Teanc-iamsue’,ss, ‘dy)guedsy

t30z39=0dX3nc-I5MSUR }
asT®

{(anTea- Teanc-Iamsue’,u\ sy, ‘dy) Jueoszy
!Tea=adinc-zomMsue }
(INJI==8n3RIS<-TOMSUR) JT
! (snje3s<-IdMsuey ‘ ,u\pg, ‘d3J) Jueossy
! (wZu ‘9TTIRIEP) USdOF=d]
/+3senbaz ay3l Jo 3Tnsax ayl sunzjzax jaxed STYI «/ p1d=pT 20IdPTTYDC~IIMEUR
£ ((3TNS9X IONIIS) JOBZTS) JOTTEW (4 ITNESBT JONIJS) mIIMEUR

- {

/x"359nbax §,I95n 3yl Ino Azzed / ¢ (bozdeynoaxe)wolsis
¢ (90TAI®S ‘Boadanooxa) JedI3s

! (,a8d, ‘boxdanoaxa) Adox3s

/+ "9pow pesax 3yl UuT ST &/
/% 3senbax s,39sn 9yl 3IT &/
/+ @TTFRIEP ITTF UO IVOIFIF2 »/
/x oOu damvy TTTa 3xed STYI &/

_ ¢ (d3)es0T103
¢ (e3ep<-ozuT 3senbex,u\ss, ‘d3) Futadz
! (uMy ‘BTTFRIEP) Uadog=dy

! (d3)es0T23
¢ (Kzjusc-o3ut . 3senbax’,u\sg, ‘d3) Jutady

™ 3sonbax §,3USTTO «/ ¢ (swreuqp<-oFut_3senbax‘,u\s%, ‘d3) FIutadz
™ 8yl 23NOOX9 03 IIPIO y/ uAvGMEEOOAlowcﬂIumonvou~:=/mm=~mwkuaﬁumu
Y /s uT 9TIPWO ITTF 3Yl «/ ¢ (uotyeotrdde<-ozuT 3senbax’,u\sy, ‘dy) Fiutady

/% 03 UOTJIBWIOIUT IDISUBI] x/ ! (Mg 'OTTIPWD) UadoF=dy

*/

!{ZamsuURy 3TNSOX JonI3E
¢ [y3buatyzed) boadejnoaxa aeyd
tdye ITITI}

/x r3ssnbax s,x96n
ay3 no Axxed o3 ,20TATdS, ToDTe~S4d @y3 Aq peumsuod =q
' TITITM uOTIBWIOIUT asoyl uayl ‘Atburpaooor arTzelep puwr
8TTJpWD SBTTF XTun OM3 JY3l 03 31s9nbsx s,I195n e Inoqe
UOTIBWIOIUT 9Y3 TTE SPUIS YOTUM DJY PUOIDSS © ST STUL

£ { (JUT) JOBZTS ‘PT<-OFUT IUSTTON’[1)89PTTI quoozd)eaTam
¢ (OURPUQSOYXEW / SWRUISOY<~OJUT JUSTTO’ [T)SSPTTI 3ISOY)D3TIM

- mfenm ms maammeewmaa s am vemm i DT w o~

foyut 3senbaz, 3sanbax
(ogut 3s9nbax) zobeurw ssedd®, ITNEDI IONIIS

*/




(T==T)®TTYM
}
/+ Sssavoxd judazed oYl 03 POUINJSI 3Q TTTM x/ (0==pTd) 3IT
/x» ssoooxd PITYD Iyl FO Idqumu ssadoxd syl «/ { ()qx203=pTd
! (sepTt3 quooad)adrd
/» sodtd xTun om3 Hursn anonb 0JIIJ ® dn §3I98 5/ ¢ (SIPTITF 3Isoy)adid

![s3TbTpxew] 238 ocoxd xeyd
¢ [y3buapuo ) pueumod IeYDd
! [oweulsoyxew] aweuisoy ISTTRD Ieyd
{pt ooad 3jurt }
. ()utew

/» °4SPUeTAqQ, 3IsO0Y Te20T aYyl e ATsnotaszd posurzsp SHJY OM3 9yl
Jo uoT3ex3sTOexX 9yl I0F posn ATsxew ST ‘ssecoad Juaxed 8yl
. ‘3u0 PuoODIE IYI SEIIIUYM WOISAS XINNSIA 9YI JO I9s5n Ixsu
| 3yl sauTwIalep ‘TTe> waisks yI03 ® Aq psjeszd sTnpow STYI
’ Jo ssedoxd PTTYO ® ‘ss900xd 3ISIATI 9YL ‘S9ssad0xd I3ITUTIUT

om] $95TIdWOD YOTYm STNPOW S$TYI JO ApOQ UTeW ®Y3 ST STYL »/

¢ (3NNL1) uanyaz
” ¢ (ISTTYI) uxNIdX
((pT<-23d3 ‘dsIpx) JUT IPX;} 3T
{ ¢(3sTV¥3)uaniaz
( (@3Xqauo ‘a3igauoy / [ T] sweulsoy<c-13d ‘dsIpx) sa3hq Ipxi) 3T }
(++T {9zZTSXEPW>T !(O=T) IOF
!T=93Aqauc T
SUPUISOYXPW=3ZTSEXRW ‘T 3JuT]}
{x3dy ozur PT
fdsIpxy WAX
(23d‘dszpx) OJUTPT IPX 3 TOOQ

/% *s9s59003d IITTRO
woxF UOTIBWIOIUT I £3dadDe 03 Iabrueul S5300® B3I
z03 ATxernoTized pa3onI3suUCd ST BUTINOI MAX STUL «/

{ {
Z()unx oas {3NYL) uaInlex
# (sdXauznyax 1px ‘3senbax Ipx ‘zabeuew ssoooe’Z‘T’T10000002x0)odxxaisThex /x uotiestrdde »/ { ¢ (FSTYI) UTR3BX
{1 (pTOA IPX ‘OFUTPT Ipx‘Iobeuew anenb’T’/T‘10000002%(0)>dzze3sTbex /x 943 JO aanzeu x/ ((s3hqauo‘aihqouos’[T)elepc-13d /dsapx)selkq Ipxi) 3IT }
} /+ U3 U3ITM AIRA o/ (++7 fe3epxeu>T (Q=}) O3
ostTe® { uammﬂﬂhwcuﬂuwu
) { i ( (23Kqauc ‘a3iqauoy / [T] Axjusc-33d ‘ds1px) sa3hq xpx;i) 3IT }
{ i (++T ‘{Axjusxeun>T {Q=T) O3
! (pueumod) welsks ; { ¢ (2STVd) urnjex
£ {238 oozd ‘pueumnod) IBOIIS : ( {(93Xqauo ‘a3Agqauo® / [ T] sureuqp<-13d ‘dsxpx) s83Aq apx;i) IT }
: (pTd ‘38 ooxad) soat (++T ‘gpxeunTt 0=T) 03
£y LT- TTTa’Pueumnod)Xidoxls { ¢(3sTYag)uvanjez
/x "3TO53T ssesoxd PTTUO oyl jo roqumu ssecoxd 8yl x/ ¢ ()PrdIsb=prd { (934qau0 ‘a34qauos / [ T] pueumtoo<-13d /dsIpx) S93Aq IPXi) IT }
) ¢ (pT ooxd‘sweu3lsoy zaiTeo)ooad 3Ie3sex (++T ‘puoxennY (=T) 203
¢ ((3uT) FoozTs ‘pT ooadz’[(]sepTTF quooxd)pess { ¢ (ZSTYI) uIniex
{ (aweUlSOUYXEW ‘dweulsoy xoTTed’[0]SePTITF 3Isoy)peax { (@3&gauo ‘a31&gauos / [T]uoTieoTTddec~-x3d ‘dsapx) se3lkq apx;i) IFT }

} {(++T (ddexeust 0=T) 203



! [s3TbTpXRW] 138 IRYD
(quU3luT ‘335) SO3IT

/x butxas IIOSY Hurpuodsaxz0d 9yl o3uT r8H2]UT SY3 $ITIAUCD 3T uIyl
pue ‘zabajut ue pue Hurris Kidwe ue UT SIYLI BUTINOI STYL «/

-~
-~

{Tean {
/x UOTUN 3Y3l JO IIYIPW-PuU® ue 350l 8T STYI »/ {3UOPx IRYD
/x SIDIDBIBYD GGZ FO WNWIXEW € JARY O3 PIumsse ,/ /Dsurozzs, Ieyo
/» c-uotieotTdde ayy o aanjeu 8yl o3 :
309(qnes abueyo Kew UOTITUTIOP STYI »/ ‘ONTRAx PIO0D3X JUSPNIS
}

uoTUn
/x TTeJ Suesw () PUe SS20ONE SUEdW T 4/ ‘gnye3s 3 1009
pT 00xdpTTIYD 3UT
/x ‘uoTuUn VY3 FO SwWIL BY3] 3JOVISS
03 SWTR YOTUM JURUTWTIOSTP €,UOTUR BY3I x/ fadA3n  adXjuoTun umua }
aTnEsx 300138
/x *ATTngsseoons unx TTTIIS ued

wexboxd syl eyl 931dsop HuTuzem yselo 243 uoTrIRIBWNUD U® SIATHD
skemTe I9TTdwoO juaxInd 3yl ‘pasn ST Aem YOTUM II33BW OU IIaamOy
‘s5In30n135 D BUTMOTTOF @Yl X03F Posn aq OsSTe ued 3I0nIsuocd FopadAy v x/

/x°MOTQ 3ITNESI BINIONIIS BYI SPTSUT 4/
/» uoTuUn 3yl JO suUOTIeDTFTOAds adik3 uoTIeIIWNUD i/
! { Ew®IEOIUOP ‘ZmIOIAD ‘TI=TRA |} 3dA3uOTUn umue

/% pPolITUWOD sY 3sonbex s,I19sn 9yl I933e
ITRESX BY3 2I03S O3 PASN ST MOTI SANJIONIIS 9U3I 4/

/x *uot3edTidde syl i/ {3senbex {
/+ 30 esodand ay3 o3 3oalqns pabueyd y/ { [z+uDTowWRU] JUIPNIS ITEYD
/x G ued SWO3IT 'IEP BYI JO UOTITUTISP «/ ! [z+yabuotXzjue bax)izjus zeyo
/x oy ‘osT¥ - TobTe-§g a@benbueT a3yl 4/ ¢ [z+y3bueTqp bax)suweuqp Ieyd
/Ut Butxas e Jo xejudks oy3z A3ysties 03 x/ ¢ [z+yabueTpwo bax]puewmod Ieyo

/+ UT paxInbax axe S83AQq oM} BIIXd BYI 4/ ¢ [z+Y3bustdde box]uotieotTdde zeYdD

}
asenbaz duzlys jopodia

!pa0OD8I JUepPNlS {
{zeak Jut
! [ueT3xedap] Jusuzxedsp xeyo
{ [usTuUMO3 ] UMO] IBYD
! {uaT3oeIx3s] 399135 IRYD
{qu_esnoy JUT
ix98 xeYd
‘{ebe uT
! [usTauwreU] BWRU IBYD

PI0DaI 3udpnals 3Ionris gopadAa

/x *3uUeQ EBIEP Y3 UT PIODSIT JUSPNIS B JO SINIONIIS TRISUSL BYJ 4/

fozuT PT {

{PT 3JuT

! [sureu3soyxew) sweuisoy Ieyd
_ }
OJUT PT Ionxis gyepadAy

/» S8900ad JUSTTO 9Y3 JO STTEISP UOTIBOTITIUSPI &/

0 3STVY duTIaps

T_IN¥L SUTIop#

JuT 37 T00q BuT3ep4

/+ SITQRTIEA UBSTOOH BUTIFSP x/

0€ uaT3lzedsp SUTIaPH

0Z USTUMO]} SUTISP#

0 USTIBIIIS SUTIapH

0 ueTsweu BUTIPY

0€ YabusTAzjua bax suryops
02 y3busTqp bex IuTIop#
0T yabusTpwo bax surIop$
0Z yabuordde bax aurzop¢
562 Y3IbudTIOZIS® BUTIIPH
00T yabusTpuo aurysps

11 s3TO6TPXeW SuTIopH

0Z y3busrxew surzyops

08 y3lbuetyjed surzysp#

07 PWPRUISOYXEW IUTIIP#

wT2BpOT &M, suTyOERW JUSTTD SUTIFOD#
uSPueTiq, QUTYORW IDAIDS BUTIISP$H

<{°uT/32UTIBU> FpNTOUTH
<Y qpiau> Spaiduts
<y‘swtl/shs> SpniduTH
<y-3dxo08/s8hs> spnouts
<y odxsodx> spuyouts
<y-Hutzas> epnTouUT#

<Y OTpP3Is> IpuTouTH

/« ‘®I8Y TTINJ UT UMOYS 8q TTTM Juswrzadxe 3sITT

9yl I03 UOTSIAA 3yl ATuo ‘soeds pue awTl 8aes o] “‘paxrnbez axe eTnpow

STY3 FO SUOTSIDA JUSIBIITP ‘STSOYI UTEW BYJ JO "£°Z°Z°L UOTIOSS
uT paqrIOsep Ssjuswriadxe oyl TTe wroyiad 03 IIPIO UT ‘ISAOMOH
‘poylsw $S90O0E® BIRP SI0WSI PIINIONIIS 9yl bursn ardwexs yueq
elep sjuspnls 3yl 3o Hurisey #beis 1IsITI Byl 103 we3siAs XINASIA
9yl FO ,I03eUTPIO-0D WAIsSAs, 8yl se pajeubisep ST aTnpow STYL »/



¢ {3NYL) uanjex
_ £ (ISTYd) uznyax
( (TI0N‘swxe be3 n’Teanc-x3ds’adAnc-x3ds‘dsapx)uotun apx;) JIT
{(3ISTYI) uxniax
( (sn3els<-23d® ‘dsIpx) JUT 2PXi) IT
_ ¢ (ISTYd) uanjex
((PT ooadpTTys<-33d3‘dsIpx) T IpXi) 3IT
}
f{z23dy 3TMS®I 30N23S
fdsapxy ¥AX
(x3d’dsapx) adijurnisx xpx 3 1o0q

/x *ssad0ad HBuTTTed §,I9sn ayl o3 ‘3sanbax s,x8sn 8yl JOo ITNEAI Iyl
SUTRIUOD YOTYM ‘SINIONIIS B SUINISI DUTINOI YAX STUL «/

{TInON ‘ °xedjuocp }

‘{702x3 IPX ‘x01TD }

/v  <y'od1/odI> STTF ISPESY_SY3I &/ ‘{ontea Ipx ‘Tes )
/» Uy PIeooT ST WIIOSTP IPX »/ }
/s 2IN30NIJS FO UOTITUTIAP BYIF &/ = [g]lswIe Be3l n WIIOSTP IPX 3ONIIS

{
4 (3IN¥L) uxnisx
¢ (ISTYI) uInysx
{ (xeakc~a3d® ‘dsapx) JUT IPX]) 3IT
{ ¢ (ISTY) uIn3ax
( (934gauo ‘o34qauoy ‘quauyxedapc-13d ‘dsIpx) s934q apx;) IT }
(++7 673xedap>T {0=1) 203
{ :(gsTvd)uanzax
( (@34qeuo ‘a3Aqauocs  [T] umolc-31d ‘dsapx) se3kq xpxi) IT }
(++T !BTUmMOI>T 0=T) 203
{ #(dSTYd)uIniaz
( {e3&gouo *a3kqauos ’ [T) 399238<~21d ‘dsIpx) 593X zpx;) IT }
(++T :BT3992138>T {(Q=T) 203
_ £ (ISTYI) urnjax
( (qu” esnoy<-z3d® ‘dsapx) UT IpXi) IT
{(ISTYJI) uanyax
( {(934&qauc ‘a3hqeuoy *xos<~13d® *dsapx) sa93kq Ipxi) IT
£ (ISTYI) uxn3ax
((9be<-x3d3 ‘dsapx) JuT IPXj) IFT
{ {(ISTYI)uInlex
( (93Aqouo ‘@3Aqeuoy / [Tl sweuc-13d *dsapx) s83hq Ipxi) FT }
(++T {BToweu>T {Q=T) I03
{uaTazedop=bT3zedap 3utr
{UITUMOI=DTUMOL JUT
!uaTieaxis=BbT39813S UT
{uaToureu=HTOWRU UT
{T=93Agsuo jut
T 3ut}
:13dy pxOO8I 3uspnis

| 1dsIpxy uax
(z3d‘dsapx)anyer xpx 3 To0q

{

¢ (30dL) umisa

¢ (ISTYA) urn3ysx

((55g’x3ds ‘dsapx) buta3s xpxj) 3T
}
fz3dy IRYD
idsapxy ¥AX
(x3d'dszpxX) 303X IPX 3 100G

/x *STY3 03 pauanidx 29 o3 Hurob sT eyl
8zn3onils syl yo jxed uvoTun BY3 JO UOTIBZTIETISS (3p) =Yl I0F
pazrnbex axe 2In30NIIS D B PUE SAUTINOT ¥AX OM3 BUTMOTTOF oyL x/

‘anTeAay =({sod]xas
{[~-~du3)s® =antea
}
(sod++ !1- m=jdw3 fp=sod) z03
Z{0=j30onb) STTYM {

r30nb=qulut
{
!,6,~[du3}s :6 o5®D
Heaxq
!,8,=[du)s :g ased
yeaxq
?,L,=[du3])s :; °sed
yeazq
‘,9,=[du3]s :9 ased
esIq
!, ,={du}s :g ased
esaq
!, ,=[dulls :p esed
iyeaxq
!,6,=[du3]s :g °@sed
yeaxq
!,2,=[du3]s :2 osed
iyeazq
{,1,=[du3)s :1 esed
ixesxq
!,0,=[du3]s :p0 esed
}
(wex) Yo3ITMS
' 0T3qUIUT=WRIT
{0T/quiuT=jonb
1 B
}
op
{1~ =dury

lonteay’‘[saTbTPXRW] S IRYD
‘sod‘wex’j0nb‘duy juT }
{QUIVT UT




/x* ‘oaoqe i/ ¢ (ISTYd) uInlaa
/x PI3BBID JTPURY &/ ¢ (ou\"3930T,) 33uTad
/* JUSTTO 93 »/ ! (, utebe K13 9seatg -umop 10 Asng ,)3F3utad
/+ U3ITM PIJBTOOSER g/ {(,I9Y3T® ST I2AIaS 3j0wax ayl,)JFautad
/x®anpadoad djowex i/ }

/% °U3 STTED UDTUM 4/ (SSEADDIAS DdM=i (INOSWTI_TEIOI‘(‘PTOA IPX _

/x OIOTW ® ST STUI x/ ‘qT_ss9001d® ‘OJUTPT IPX‘I’IUSTTO)TIEO IUTD) FT
/x ‘PWT3 Yoe? panssT ST ./

/x TTED 8uo ATuo azoyazeyl pue AI} yoea x/

/+ 30 INOSWTI Y3 ST SNTEA 2WeS aYl SeY 4/ _

/x UOTUM SPUODISOIOTW PUE SPUOD@sS UT 9dI ./ {0=D3SN_A3°INOSWTI Te3I0F

/* 93Ul JO TeAIDIUT INOSWTI Te3od Y «/ {I=088 A3 3003WTY TEIO0I
{

¢ (FSTYI) uaniax

/» wrezboxd 4/ ! (LU\dTPURY D&Y 93e31d 23 ,ued,) yautad
/+930Wax ?Y3 I0F x/ }

/x®TPUBRY JUITTOx/ ('TION==( (X00s% “3noswr] Ax3xad _
/x9dx ® 938104/ ‘T‘TO00000ZX0‘IPPE I9AIISY) 230310 APRIUTI=IUITTO)) IT
/x <Y‘UT/IBUTIDU> o/
/+ UT DOUTISp IPPE UT 2INIONIIE 5/
/x Pu® <y-38xd0s/sLs> UT POUTIAR x/
/x ST IZNI Jv 3Iueisuo) -wexboad ./
/x ajowsx ay3l 3o 3xod Tenlde x/
/» ©®43 @b 03 pajTnsucd Iq TTT™ x/
/x3eddewrazod 230WRAI dYl UYL ‘0 ST «/

/+39qumu 3z0d 943 FI *3ISOY OYJ JO &/ _
/x2oqumu 33x0d pue ssaappe ATTWeI «/ _ noluuommfﬂm.uuumluo>uum
/«%ueu a2yl butaind Aq z9axes oyl s/ ‘ILANI JIV=ATTWRF UTS’ IpPe IBAISS
/s 30 SS9IPPE 3JDUIIJUI JONIISUOD &/ uAaumnwalﬁAlmA

‘IppE UTS IPPE I9AISSN (4 IPPE UT 3IONIIS) ‘appe y<-dy) &dooq

/x SPUOD3SOIOTW PUER SPUODIS UT TIRD &/ £0=098n_A3°3Inoewr3 Axzzad

/% odz yoea IO0F TPAISIUT INOSWTI 4/ {1=D98 A3'3NnOdWTI Ax3rad

{
¢ (ISTYd) uanyex

{ (QUIYOBW IBAITSS /,U\S% SUTYOPW I30WSI I03 SS2IppR 396 3,ued,)3jutad

}
(TTION==( (3UTYOEW x2AX3s)aweulqisoyiab=dy)) IT

{3USTTOx INIITD Io3sthex
I/ *uoT303uuod odx Iyl
BUTYSTTEISd 103 I9o0s 9eradoxdde
3som Y} DSOOYD O TIUIIY JY3I XSe
03 sT eTqeTryea sTyl Fo asodand syl
‘<y-odz/odx> BTTF 8u3l AQ papnyrout
ATTeoTawwo3ne ST UDTUM <y‘*oas/odz>
UT PouTFep MOOSANY Oy JUelsuod 4/
/x <q-uT/3aduT3isu> Ut _ _
POUTIOP UT IPPENOOS 3INIONIIS x/ :Ippe I3AI9S UT IAPPEYOOS 30NIYS
/x <Y°dwWT3> UuT _ _
POUTJOP TEASWT] SINIONIYS x/ INOJWTI Te3I0F‘Inoswry Axjzad Teaswrty 3onxls
/% <U*gp3IdU> UT PIUTISP IUSISOY BINJONIIE / :dyy JUIISOY 3IONIAIS

{MD0SANY &4 =)00S Ut

:{q1” ssaooxd oumﬂlvﬁ
(aT_ssaoozad) xabeuew onanb odxyTes I Tooq

/% ‘onenb OJiId §,I9AILS

}

9yl uo sseooxd JUSTTO STYI I93sTHRI 03 Se OF BITS IVAISS oyl e
uI03BUTPIO-0D wR3sis, 9yl jo xebeuew onaub 3yl SONOAUT SUTINOI STYL 4/

{(INYL) uanisx
{(ISTYI) uxnlax
((PT<-13d3 ‘dsapx) JUT IDPX}) 3IT
{ {(3sT¥d)uanzsx
Aamuhnwno~mu>nw=0w~HﬂuQEmaumonAnuum~mmnuxvmauanlwuxmV IT )
(+4T f9zZTSXEUDT {0=T) 203
!T=934qeuo jur
/BWeUISOUXBW=9ZTSXeW ‘T JuTt)
2x3dy OFUT PT
:dsapxy YAX
(x3d’dsapx) oJuTpT IPX I TOOQ

/x *seossedoad I9TTED

wox3y uoTIBWIOFUT (I s3daooe o3 xabeusw sseooe ayl
03 ATIernoTized Pe3dNIISUOD ST SUTINOIX WAX STUL »/

{{ENYl) uanyex

/»*uotieorTdde «/ { {(FSTY3) urnaazx
/+ 343 3O BINIBU 4/ ((93AqdUC‘a3Aqauoy ‘ [T] Juspnis<-~13d ‘dsxpx) sa3kq apx;) 3T )
/¥ ®Y3 YITM Laea 4y (++T aweuxew>T {(Q=T) I03F

{ ¢ (ESTYd) uaniex
((934qauo‘e3iqauosy / [T] Az3usc—23d ‘dsapx) s93kq xpxi) 3T }
(++T (Ax3usaxeunT ¢p=t) 303
{ £ (2STYd) uxnjex
{(934qsuc ‘a3iqeuoy /[ T] sweuqp<-13d ‘dsapx) s934q =px%{) FT |
(+4T gpXRUW>T {Qw=T) I0ZF
{ ¢(3IsTY3)uanjex
AAmuhnwco.ou>Am=0m.HﬂuvnmEEOUAluum.mmuvxvmuuanlwuxmv 3T}
(++T {PWOXPUST !(=T) IOF
, { {(=sTYd)uaniez
( (93hgauo muhnocOu‘Hﬂu=0ﬂum0ﬁﬂmmmAnuum~mmuuxvmmuhn Ipxi) 3T }
(++T :ddexewsT ‘p=T) 203
!T=03Aqauo ut
{Z+Ud TSR USUWRUXEW JUT
!z+yabuetizjue bez=Axjuoxew 3uT
{z+yabuetqp bex=gpxew juTr
{z+yabuaTpwo box=puroxew ur
{Z+y3bustdde bex=ddexew 3uT
T 3uT}
:x3dy 3senbax
dsapxs ¥AX
(z3d‘dszpx) asenbax apx 3 TOOqQ

/x ‘3senbaz s,195n 3Y3 INOQER UOTIPWIOFUT
9Y3 TT® S8ZTTRTIIS (3P) SUTINOIT WAX STUL +/



/x3utod 33e35-31 «/

[/

/x
/¥

waysiks, §,I9A195 BY3 3O x/

}
(ZNgI==snieis<-A1dex) 3T
¢ (1oTdurexa) xebeuen ssoooe odaTTeo=ATdax

9yl ST STYI »/ ¢ ((3ITnsSax 3Ionxls)JoazTs)doTTew(y ITNSSX 3onx3s)=ATdox

¢ (purwod ) woIsAs
¢ (x3s” 00xd ‘purRuUOD) 3€OXIS
/x *90TAI®S 103 BuT3Tem udyY3 puUe x/ ! (PT°AI ssaooxd‘x3s ooad)solT
/+3T9®83T 03 Teubts desys ® Teubrs 4/ 2w LT~ TTITY.’Pupnmwuod)idoxis
}
(INYI== (AT ssas0ad) zobeuew ononb odxrTes) IT
_ 2 ()pTdasb=pT-a1 sseoooad
2 (duTyORW xPAIDS ‘awrulsoy-(qr ssecoxd) Adozas
! {wa\TORG, \, ‘IUSPNISE - TOTdwrexa) Adox3s
! {yu\Zuot3zedtrdde,\, ‘Ax3Ud * ToTdwex3) Adox3s
£ (wu\L3TTTIN,\ 4 ‘Bureuqp * TaTdwexs) Adoa3s
! (wu\U2x®O8,,\, ‘pUeumOd * ToTdwexa) Adox3s
{ (wu\YURQ RICP " JUIPNIS, \, ‘uotiedrdde * ToTdwexs) Adox3s
! [satbTpXeRW] 238 202d IRYD
¢ {y3busTpwo ) puemwmod Ieys
¢@1 sseooxd oyuTr PT
¢{K1daxy 3Tnsex jonzls
!1o7dwexa 3sanbax}
()urew

/x °DPIOD9X IeTnoTixed B IOF YOIEIS O3 SOTII YOTUM
juswtradxd 35XTI 9Yl x03 Apoq uTew oYL x/

¢ (Atdex) uxnjex
! (pueunod ) we3s ks
2 (138 poad ‘pueunod) 3e0I3E

* wIOIBUTPIO-0D 4/
1 (pT ooadpTTyo<-ATdax’x38 00ozd) 8031

/xS8300xd PTTUD BYJ ITLISSI 4/ {(u. 6T- ITTA Spuerdq ysi, ‘pueuntnod)Adoxis

/x

/*
/x
/x
/%
/x

*2A0QE DOIBIID 4/
/»3TPURY JUSTIO BYI x/
Y3TM POIEBTOOSS® 4/ ! (, uTebe Ax3 asesaTd ‘-umop 20 Asnq ,)Fjurad
2anpooad 20w x/
dYJ STTED YOTUM 4/ - _ }
0IOTW B 4/ (SSIDINS Oqu=i ( (InoswTy Te3el‘Ardex‘adijuaniax 1px

ST STUI «»/

/» *aTpuRY 3JUSTIO BYI «/ -
\l poledosse aoeds 3y 83jedoTTeRdP «.\ uAUEN..nHOV hOHumﬂv JIUTO
{

£{0) 3TX®

{(yu\‘ 23387, ) F3uTad

{{wISYITO® ST ISAIDS dOURI 9YJ,) Fjutxd

‘oTdurexay ‘3senbax Ipx‘Z‘IUSTTO) TTED IUTO)) IT
£ ((3TNS3aX 3IONIIS) JOSZTS)OO0TTEW(x ITNSSI Jonals)=A1dex

/»*S9TI3 ¢ FO WNWIXEW © 9aeYy AW 2I9Yl OS 4/
/x 9utea 3jnoswtl K13 x9d oyl ueyl 19bzeT 4/

/x

SSWTl ¢ ST ONTEBA INOSWTI STYI POUTS 4/

/x "SPUOD®SOIDTW PUe SPUCO®S uT TTed odx 4/ {Q=08SN_A3°3noswry Te303

/%

/%

{0E=09% A3*3nOSWTI TeIOF
{

8yl JO TBAI®IUT IJNOSWTY TeI0IF OYI &/

¢{0)3TX®
¢ (nu\ *z93e7 utebe Kx3 osesard,)Iautad
~uexboxd x/ ! (4u\2TPURY D&Y 23eaID 3,ue),)FuTad

/x930Wex Y3l I03F &/ }

/#9TPURY JUSTTOx/  (TIAN==((X0053‘3Inoswry Ax3zad
/» odx ® 83®3xD4/ ‘1‘I000000ZX) ‘IPPE I9AIVST) 938910 APRIUTO=IUSTID)) IT
/x <Y°UT/IBUTIBU> 4/
/% UT PARUTISP IPPe UT dIn3doNIAs 4/
/% PUR <Y 39)D0S/SAS> UT PIUTIIP &/
/+ ST IINI a¥ Iuelsuod -‘uezboxd ,/
/x 93j0uwdx 3yl 3o 3xod Tenioe ./
/+ @Yl 386 03 pa3Tnsuod 3q TITM «/
/xaaddemryzod a30wex 9yl uay3l ‘Q ST &/
/x Ioqumu 3xod FT "3ISOY IYI IO 4/
/xI9cumu 330d pue SSIIPpe ATTWeF 4/ {p=320d UTS'IPPE I9AISS
/souweu oy3 Buriind AQ 29195 Oyl 4/ (IANT JY=ATTIWEI UTS IPPE IBAIIS
/» 3O SSIIPPER IDUIIUL IONIISUOD o/ _ ¢ (y3buat y<-dy
‘Ippe UTS IPPE IPAIISH (4 IPPE UT 3IONIIS) ‘IppR u<-dy) Adooq
/% SPUCDSSOIDTW PUER SPUODSS UT TTED i/ 20=09sSn_ A3 3noadwty Axjxed
/x odI yoea 203 TRAIIIUT 3INOBWTI 4/ 19=085 A3* Inodwry Ax3xad
{
2{0)3TX
_ ? (4u\-303eT utTebe K13 °sesatd,)IIurad
! (auTyoewW IBAIIS ‘,U\S§ SUTYOEW DIOWSI 203I §5dIppeR 396 3,ue),)Iurzd

- }
(TI0N==( (3uTYIRW X9AISS)oweulqisoyiab=dy)) IT

{JUSTTOx INIITO I93sThox

¢ [satbTpxew) 138 ooxd zeyd
¢ [q3SuaTpmo ] purUOD IRYDd

!Atdeay 3TnsSax jona3ys

/x*uoT309uuco odx ay3l YSTTQelsa 03 1a)D0s
a3eTaxdozdde ay3 asooyd> 03 Tauzey @yl
)se 03 8T oTqeTIeA STY3l 30 asodand ay3l
‘<y-odz/odx> STTF I8pesy ayl Aq pepnrout
KTTeot3ewolne ST YDTYM <y-oas/odz>
UT PAUTIOP MOOSANV Odd IUBISUOD 4/
/x <Y‘uT/3ISUTIBSU> UT
POUTISP UT IPPEIYDOS SINIONIAS 4/
/x <y-ewr3i> ut

PAUTIOP TEASWI] SINIONIYS 4/ INOSWTI TeIOI’3InoawT) Axjxdd TERASWTI 3IDNIIS
!{dyy jua3zsoy 3onx3s

/¥ <Y°'gP3IdU> UT POUTISP JUDISOY SINIONIAS x/

IMDOSANY Dd9 =X00§ 3ut

!{Ippe XaAXas UT IPPeNOOS 3IONIIAS

}

_ ‘o1duwrexs 3senbeax
(a7dwexs) zebeuru sS5900® OdITTED, ITNSSI JIONIIS

/x ‘we3shs oseqelep TobTe-S4 8yl ut
pazoas 309lqo joewIlsqe paIinbax 9yl SE690DF 03 SE O 9ITS ISAIIS oY I°

«I03BUTPIO-00 Wo3sks, 8Y3 JO I9BeUEW $S2D0F 9Y3 SIYOAUT DUTINOI STYL x/

¢ (20MI) uznlax
/« STPURY 3JUSTTD BYJ UITM 4/
/» Po3eoosse souds Syl 23BOOTTESP x/ £ (3udTTO) Aoa3sep 3UTO

{




}
oJuT PT 3Ionx3s gapedii

/x $§9003d JUSTTO Y3 3O STTEISP UOTIBOTITIUSPI &/

/x Jaqumu (Y ss@ooad PITYS
€ ,I03BUTPIO-00 walsks 8yl 03 §I339x 4/ !pTd 3JUT

¢[z]1s9pTTF quooad 3uT
{[Z]159PTTF 3soy 3IuT
/» @nanb QJIJ §,I9AI85 dY3l JO UOTIRIUBWATAWT 4/

wiNO"a0TAZIS/TODTRSd/J0MOSW/SBI/I98N/,, SOTAIDS BUTIaP4
«3TT3e3ePp/5qP/8d/qTT/35N/, STTIEIEP SUTFePH
«2TTIPWD/8qP/sd/qQTT/IST/, STTIPUWD BUTIODH

/x w®0TATSS, wexboxd Tobre-$4 @y3l pue SOTTJF XTU OM3I SYJ FO SUOTILOOT DUTIFIP 4/

0 ISTVA BUTTapH

T_30MNI SuTIop

JUT 37 700q SUTFOD#

/+ SOTqeTIea ueaTooq BUTISP x/

0€ ueTixedsp autzeps
0Z ueTuMO3 BuUTISp#
0€ USTIVDIIS SUTIOP#
0f uaToWEU SUTIIPE

0€ u3rbuerizjue bex suTIop$ - /» Ateatioadsex (q) pue (e) ur abueyd
0Z y3IbusTqp box auTIINH ay3 o3 308dsax Y3TM 9uTeA Ipx pue 3senbax apx SIUTINOT Om3 Byl (D)
0T u3lbuarpuwo box surzeps
0Z y3zbuetdde box suTIep# ‘3TNSSI 2INIONIIS Y3 JO PTOTI ASITI 9yl (q)
66z yibueTzoxzd SUTFODP4
00T Y3IBUSTPWO DUTIIPH ‘uotyeotTdde 9yl o3 Burpaoooe 3senbsx arInjonzls 3JO PISTF IseT =2yl (e)
11 s3itbtpxew auTzep#
02 YlbuaTxew auryop# iobueyd 03 st eapT L8y Syr
08 y3lbuaryzed surzops *UOTYSeZ IBTTWTS ® UT pawrozyzed oq ued sjuawTiadxs IBYIO DYL &/
0Z SWRUISOUXEW JUTISP4
/» SITWIT BUTISP 4/ {
<y‘butxis> spniouts { ¢
<y'odx/oda> spniouty ! (bsuzoza®- Teanc-AT1dax’,u\ss,) FIutxd
<Y°'OTpP3s> SpuTduT# ) }
! asT8
: {
/% *BUTISTT STY3I IO Pud ay3 3¢ Aem PaTITTdWTs ® ur umoys sq TTTM ! (xeakc-ontea Teanc-Adex’ u\sg : zealk,)JF3jutxad
SUOTEIDA I9YJO 9Y3 Sesaxdys ¢aIdY TINF UT UMOys oq TTTM Juswrrsadxe 38ITF ! (uswyaedeopc-onTea  Teanc-ATdax ’, ,u\sg : 3Juswixedep,)Fjutad
oyl 203 UOTISISA 2yl ATuo ‘@deds pue SwT3l Saes 0] -psatnbsa axe oTnpom { (umoj¢-onTea - Teanc-Atdex’,u\sg : umol,)zjurad
STY3 JO SUOTEISA JUAISIITP ‘STSSYI UTEW Syl O "£°Z'Z°L UOTIDIS ¢ (390a3s<—9nTeA TRANC-ATdOx ‘,,u\S% : 3I881385,) Fyutad
uT pegIIosep sjuswrxadxe oyl TTe wroyrad O3 ISPIO UT ‘IIASMOH {(qu eosnoyc-anrea‘Teanc<-Atdsx’,u\pg : Iequmu 3snoy,)FIurad
‘poyjew £S900R B3RP 230WAI POIN3onIls dY3 bursn eyvdurexsd dueq ! (x9s5<-9nTea  TRANC-ATdDX’,U\D% ¢ X985,)3J3uTad
e3P S3USPRIS oYl Jo HuTasal abeas 3ISITI Y3 I0F u3IsAs XINNSOA ! (obe¢~-onTea - Tean<-A1dsx’, u\ps : obe,)zutzad
3yl 30 ,IOJRUTPIO-OD woasks, 9yl se pPoleubTsap ST aTNPOW STYUL «»/ ! (sureug-9nTea  Teanc-A1dazx ‘4U\S§ : auweu,)Fjutad



/x'659003d 3ey] 3I7eIS-3I 03 TRubIs B Puss TITM IT USY] ‘SUTYDEW IRYI
ur sseooxd syl Jo Isqumu gl oYl Y3ITM I19y3zabol ‘ssevoxd

JUSTTO ® JO SUTYODEW aY3 JO SWPU ay3l uT S el SUTINOI STUL x/

‘anTeay =[sod]x3s
! [--dw3]s® =onTeA

{sod++ (- =jduy !p=sod) z

}
oF

?(0=730nb) BTTUM {

f3onb=quiut
{
!,6,=[du3)s :g Osed
Ieaxq
¢,8,=[du3]s :g 9sBO
iYesaxq
f,L,=[dun)s :; os®Ed
yesazq
¢,9,=[du3]}s g9 Ssed
yeaxq
!,6,=[du3y]s :g osed
qeaxq
:,p,=(duz]s :p osed
yeaaq
!,6,~[du]s :g o5ED
{yeaaq
!,2,=[dunn]s :z 9s®O
yeazq
¢,T,=[du3]s :T SsED
yeazq
!,0,=[du3]s :p Ss®ED
}
(Wox) YOITMS
{0 TRqUIUT=WRI
0T /quiuT=30nb
sdur++
}
op
f1- =duy

‘anteay / [s31bTpXew)s zeyd

¢{sod‘wex‘3onb’dury 3ut }
{qU3IUT Juy

! [s3tbTpXRW] 135 IRYD
{qQu3uT ‘135) 503T

/+ buTtzis 1I0SV burpuodsexxod 8yl O3UT z9693UT 2Y3 §3IBAUCD 3T

usyl pue ‘zobHa3jut ue pue Hutays A3dws ue UT SIYEJ SUTINOT STUL »/

{Tean {

/» UOTUN 8Y3 JO IoyIRW-Pus ue 3snl ST STYI x/ {IUOPx IBVYD

o~

/s SI93I0RIBYD GGZ JO WNWIXEPW B SAPY O3 POUMSSe 4/ /HSWI0IIDy ITeyd
/x -uoTaeoTTdde ay3 Jo aInjeu ayz o3

30efqns abueyo Aew UOTITUTIAP STYI »/ {ONTRBAx PIOOSOI IJUSPNIS
}

uoTun
/x TTe3 Suesw () pue SS20ONS§ sueawW T x/ ‘snjels 2 Tooq
!pT o0adpTTYD 3JUT
/x “UoTUN Y3 JO SmIe BYJ 3IOITSS
03 SWTe YOTYM JAUPUTWIIDOSTP §,UCTUn dUI 4/ fadkan adAjuorun wnua }
AINSIX IONIIS
/x *ATTngssa00ns unx TTTIS ued

wexzboad a9yl eyl o3vdsep Hurtuzem ysero adi3 uoTiexswnua ue soATD
sKkemte I159TTAWOD JUSIIND 8yl ‘pasn ST Aem YOTYM I9IJBW OU IIASMOY
‘3an3onI3s O HUTMOTTOI SY3 03 pPesn a¢ OSTE URD 3IONIISUOD FopadAl v x/

/»°8M0T9Q TSI 3INJONIIS BYJ SPTSUT 4/
/+ UOTUn 3Y3l JO SuorIedtIToeds adA3 uoOTIRISWNUS o/

P

¢ { g£=0IED3UOP ‘Z=10IT3 ‘T=tea |} adAjyotun umua

/% pa33TUIOD ST 3senbax s,x9sn VY3 ILIIE
3INS92 Y1 PI03F O3 PAsnN ST MOTAY SINIONIIS SYI x/

/» *PIISOIBIUT JUIPNIS OYI y/ {asanbax
/30 JUTY (I U SB PAsSn ST STYI 4/ ! [Z+uaTawRU) JUaPNIS IBYD
![z+yabuaTthz3us bax)Lzjue xeyo
/x *10bTe-sg abnebuet Byl uT 4/ ! [z+Y3buaTqp bax]euwreuqp Ieyd
/+ DButxas ® 30 xejuds oyl Aysties 03 x«/ ! [z+yrbusTpuo bex)purumod Ieyd

/+ uT paxtnbax axe s593Aq oMl eIIXd 9Y3 x/ ![z+yrbustdde baxjuorzestTdde TRy

}
Isenbax jonx3s yeopeadAa

/» 359ubax §,I8SN JY3 JO JVWIOF TTRIDAC OY3I /

{paooax” juapnis (
{xedk jJut
! [ueT3xedap] Juswixedsp Ieyd
! [udTumo3] UMO] IBYD
! [u9T3939135) 399138 I€YD
{qu_8snoy UT
X928 Ieyo
tabe ut
! [uoTowreu) saweu Jeyod
}
pI0ooaX juspnis 3onijs Fapedia

/x "juUEq ®BIEP SYI UT PIOOSI JUSPNIAS B JO 9INIONIIS TeISUSH 8yl 4/

‘03Ut PT {
PT 3uT
! [owrulsOyxeEW] JUrRUISOY IBYD




(++T !BTumol>T !Q=T) I0F
{ ¢(3sTYI)uanisx
( (93hqauo ‘a3kqauocy ‘ [T] 180335<-13d ‘dsapx) se3hq IpxXj) 3T }
(++T {DTI®SIISD>T ‘(Q=T) 203
_ £ (ISTVYI) uanidx
((qu @snoy<-x3dy ‘dsIpxX) 3UT IPXi) IT
¢ (ISIVI) uvaniax
{ (93Ahqauo 'o3hqauoy ‘xas<~-11d» ‘dsxpx) s93Aq IpX;|) 3IT
! (FSTYd) uanyaz
( (sbe<-x3d» ‘dsapx) JUT IPXi) IT
{ :(gsTVd)urnisx
( (93hqauo ‘a3kqauon / [T)sweuc-33d ‘dsxpx) s@3kq Ipxi) IT }
(++T !broweusT f0=T) x03
{udTaTedap=6T3zedsp JuT
{usTumol=6TumO] Jut
{usTIsaxys=6Ty99138 UT
fusTsweu=HTaweu JuTr
!T=93&qauo uT
{T 3Jut}
fx3d, paooes juspnis
{dsIpxy WAX
(x3d ‘dexpx)enTea Ipx 3 TOOq

{

¢ (INY¥L) uanlex

¢ (ISTYd) uaIn3ex

((g6Z*x3ds ‘dsapx) burals Ipxi) 3IT
}
£x3dy TRYD
idszpxy ¥aAX
(x3d ‘dsapx) x0139 IpPX I TOOQ

/x *ssedoxd BurTreo s§,I9sn JY3 O3 peuinlax aq o3z Hutob sT eyl
axznjonzyls 2yl Fo 3xzed uoTun IJYJ JO UOTIRZTITETISS (SP) 9yl 203
paztnbax azxe 3In3onIIS D B pUR SIUTINOI YAX OMI DUTMOTTOF @UL +/

! (T9MSUR) UAINIDT
:(d3)esoTo3
{ ¢ (bsuxoxzd° Teanc-Idmsue’,syg, ‘dJ) Fueosy
fx0x39=0diInc~I8MESUR }
osT®
{
! (zedlk¢~ (nTRA" TRATC~-IBMSUR) ‘D%, ‘dF) FUueOs]
! (3usuizedap<- (enTea TRATC-IOMSUR) /8%, ‘dF) Jueosy
¢ (UMO3<~ (SNTRA * TRANC-IDMEUR) /, 8%, ‘dJ) Jueosy
! (399238¢~ (ONTRA " TRANK-IOMSUR) /, 5%, ‘dF) Jueos3
{(qu_esnoy<- (anTea Teanc-Iamsue) ‘8%, ‘dJ) Jurosy
! (x9S<~ (@nTea* TRANC-IBMSUR) 0%, ‘dT) Fueosy
! (ebe<- (aNTRA' TRADC-IBMSUR) /D%, ‘dY) FJueds3
! (aweuc~ {(dNTRA ° TRANK-ISMSUR) /8%, ‘dT) Jueosy
2 { (pI0O®I JUSPNIS) JOBZTS) DOTTRW (y PIODIT IUSPNIS) =ANTEA TRANC-TIMEUR
!Tea=ddi3nc-—Iamsue

(INJL==ENJRIS<-TIMSUR) IJT
! (snyeys<-Iomsuey‘ , u\pPs, ‘dJ) Jueosy
2 (uZu 8T TIR30ep) usdog=dy

/x3senbax 8yl yo 3Tnssx syl sunxldx 3xed STYF x/ !pTd=p1 002dpTTYO<-IIMSUR

/%
/x
/x
/»

Z({(3TNSdI IONIIS) JOSZTS)OOTTEW (4 ITNSEDI JOoNIIS) mIDMSUR

/x°3sonbaz s,39s5n 8yl 3no Kazeo y/ ! (boadajnoaxa)weasis

asanbax

! (aotaxas ‘boadejnoaxs) Jed1ls
! {ya8d,, ‘boadanoaxa) Adoxas

_ ¢ (d3)eso1o3
¢ (Juepnis<¢-ogur_3senbax’,u\sy, ‘dy) Furady
! (Kx3ua<c-ozutr 3senbax’,u\ssg, ‘dy) yautradsy

§,3USTTO «/ ¢ (sweuqp<-ozut_3senbox‘,u\sy, ‘dy) gaurady

9y} IINOIXKS 03 IIPAC 4/ ¢ (pueEMIOD<-0JUT 3sonbez‘ u\sy, ‘d3) J3utady
uP STTFPWO OTTI ¥yl x«/ ¢ (uot3zeorrddec-ozuy 3senbax’,u\ss, ‘d7) 3utads

03 UOT3IBPWIOFUT

I9ISURIY x/ 2 (uM,, 'OTTIPWO) uadoI=dy

{I3MSURy JITNEDT IONIIS

! [yabuatyzed] boadenoexa zeyo

_ id3y TII}
_ {ozut 3senbax, 3senbex
(oguT 3senbax) xsbeuew sS80DB, ITNSIT IONIIS

/x *3sonbax s,19s8n

@yl 3Ino Axxed 03 ,9O0TAIVS, ToOBTE-S3 943 Aq psumsuod aq
TITA uCTIBRWIOFUT dSO0Y3 uayl ‘Atburpzoooe sTIFe3Ep pPUR
STTJPWDO SOTTF XTUN OM] 243 o3 3Isanbax s,xesn v jnoqe
UOTIRWIOIUT SY3 TR SPUIS YOTUM DY PUODSS ® ST STYL +/

¢ ((JUT) JO®ZTS ‘PT<-OFUT 3IUSTTOR’[T]59PTTI quoozd)e3rTam

! (SUreU3ISOYXeW / SUrLUISOY<~OFUT IUITTO‘[T]SOPTIF 3I50Y)931Im
}
OJUT JUBTIOx OFUT PT
(OFuT 3UaTTO) xobeurw ensub

/+ AT3I0US D38 ® Sse poaxd3sThHax ag TTTM IUTINOI STYL
‘ananb 0JI4 5,I9AI98S SY3 OIUT UOTIRPWIOIUT QI
s,s9ss@00xd 19T7Te0 2yl Tre sand zsbeuew STYL «/

! (puenod ) wo3sis
{ (238~ pozd ‘purumos) 3e0I3s
¢ (pTd‘x38 doxd) so3T
2{a 6T~ TTTY , PUBKNOD)IBOIIE
¢ (oWeU3lSOY /PUBUNNOD) JRDI LS
{(u Ysx, ‘puevmods) Adoz3s
! [s3THTpXew] 338 soxd zeys

! [qy3buaTpuo ] pueumyos xRYd }

{pT ooxd 3jur

! [eweulsoyxew] aweu3lsoy Ieyd

(Pt ooxd’sureu3soy) ooxd jIe3sex



¢ (p1d ‘338 ooxd) soIT
{u LT- TTTX.‘pueumod)Aidoxis
/x *3T9s3T ssacoad PITUS 9y3z Fo Toqumu ssad0xd 9yl x/ ¢ ()prdisb=prd
{1 (pT ooad’sweulsoy raTTed)ooxd 3IEISAI
£((3ur)3oezTs’‘pT o0xdn‘[(]sopPTTF quooxd)pesa
! (SwreulsOYXTW ‘PWRUISOY ISTTEO‘[(0]SOPTT3I 3Isoy)peax
}
(T==T)OTTUM
}
/x Sso001d juazed syl 03 poUINISI G TTTIM &/ (0==p1d) 3T
/+« SS920ad PTTYD 9Y3I JO IdquMU $59001d 9yl »/ () xx03=pTd
2 (sopTTF quooad)edrd
/x» sodtd xTup oma Hursn anenb OJIA © dn SI9S «/ ! (sepTTI 3soy)odrd

¢ {s3TDHTPYXEW) 335 DOxd ITRYD

2 [y3buaTpwo ] puvuANOd TRYD

! [eUrRUISOYXEW] SURUISOY ISTTED IRUD
i{pT 001d 3uT }
()utew

/% “uSPueTiq, 3Isoy Te00T ayl 3B ATsnorasid poauTIop SOJ9 oMl aYl
3o uoT3jexistbex ay3z Io3 pesn ATexem sT ‘ssadoxd juaaed ayl
‘3U0 puOO@s Sy SeaIaYm wa3lsAs XINNSOC 943l IO Iasn Ixsu
8yl sauTWISIAP ‘TTeO we3lsis yT07 ® AQ pPajesxd arnpow STYI
3o sseaooxd PTTYD ® ‘ssedoxd 3IsITI IYL ‘s9ss9001d IITUTIUT
ony sesTadwod yoTys STnpow sTY3 JOo Apoq uyvew dYl ST STUL «/

¢ (3NYL) urn3zax
£ (ISTYI) uInjex
( (pT<-23d% ‘dsapx) UT IpPXi) IFT
{ ¢(3sTYd)uaniax
AAwumnw:o.wphnw:Ou.HﬁumﬁmcumonAluum.mmuvxvmvuanlqumv 3T }
(+4T (9ZTSXPWHT !(O=T) I03
!{7=93&qauo 2uT
{SWeUISOYXBW=IZTSXBW ‘T JUT}
¢x3dy OFUT PT
!dsxpxy WAX
(x3ddsIpx) OFJUTPT IPX I TOOQ

/x *sossasoxd xsTTEd

WOXJF UOTITWIOJUT I 53doooe 03 z3beurm £5300® B3YI
107 ATTeTnoT3ized PajlonIISUOD ST SUTINOI JAX STUL »/

2(3NY¥L) urnlax

/x uotieotidde 4/ { £ (ISTYI) uanzax
/x2Ul 3O 8anleuy/ ( (93Kgouo ‘o3kgauos  [T] Juapnis<-13d ‘dsapx) s934q Ip%i) 3IT }
/% 2Y3 UITM Axea ./ (++T JSweuxews>T {(=T) 203

{ ¢ (ISTY) uaniax
{ (93&qauo ‘o3iqauoy / [T] Azque<—33d ‘dsapx) so3&q IpXi) 3IT }
(++T {AI3jUusxeuw>T {(Q=T) IOJ
{ {(gSTYd) uanjax
( (93&qau0 ‘a1kqauon / [ T]) aweuqp<-13d ‘ds1px) §934q Ip%ji) IT }

(+4T /QPXBW>T {(J=T) I03F
{ ((3sT¥d)uanlzaz
( (93&qauo ‘a3Aqauos / [T] pueumod<-13d ‘ds xpx) s93&q IpxXj) IT } .
(++T /pPUOXPUST 0=T) XOF
{ { (FSTYA) uanzax
( (93&gauo ‘e3iqsuos ‘ [TjuoTieorTddec-13d ‘dsapx) s934q apxi) IT )
(++T !ddexeurs>T !Q=T) I03
!{1=93Aqauoc 3uTt
! Z+UDTIWRU=IWRUXEW JUT
:Z+y3abuatTAI3us baz=Azjuexewm 3JuT
{z+u3bua1qp baz=qgpxew 3jut
{Z+y3buaTpwo baz=puwoxew 3JuT
fz+y3abustdde bozeddexew 3jut
{T 3urv}
:x3dy 3Issnbaz
{dsapxy BWAX
(x3d*dsapx) 3senbax apx 3 ToOq

/x -3senbax s,x9sn 8yl INOQE UOTIBWIOIUT
oyl TTv SOZTTPTIOS(3P) SUTINOT WAX STUL »/

_ ¢ (dnyuy) vanyax
: o ¢ (dSTY3) uIn3ax
((TInN‘suxe Hbey n’/Tean<-13ds ‘@diinc-x3ds ‘dsIpx)uoTun 2px;i) JFT
¢ (dsTvd) uInlex
( (sn3e3s<-13dy ‘dsapx) 3UT Ipxi) IT
_ ! (ISTYI) uIn3ax
((pT ©02dpTTYO<-x3dy ‘dsapx)utr xpxi) 3FT
}
{23dy 3TUSex 3IonNIIS
idsapxs uaX
(33d‘dsxpx) adijuaniax” zpx 3 TOOQ

/+ °ssao0xd BurTTed £,798n 8yl 03 ‘3senbax s,79SN SY3 JO ITNSLI oY
SUTPJUCD YOTUM ‘OINJONIIS B SUINIST SUTINOI WAX STUL »/

{1T70N_‘ @xed3ucp }

‘{10119 IpPx ‘I0x1I9® }

/% <y-odz/oda> 2TTF I0pEdY_BYI £/ ‘{anTea IpX ‘Tea }
/x UT Pa3edOT ST WIIDSTP IPX «/ }
/x 9IN3IONIIS FO UOTITUTIIP OYI «/ = [g]lswze Hel n WIIOSTP IPX 1onI3S

{
(INYL) urnlax
: (4S'TYJ) uINI8I
((zeeh<-a3d® ‘dsapx) JUT IpX;) 3IT
{ ‘(3asTyd)uanjax
( (93&qeuo ‘93hqauoy ‘Juaswrizedep<-13d ‘dszpx) s@3hq Ipxi) IT }
{(++T !BT3zedep>T /(0=T) 203
{ :(3sTYd)uaniex
( (93Aqauo ‘a3Aqauos / [T] umoic-13d ‘dsxpx) s@34hq xpxi) 3IT }



3senbax I0onx3s yepadia
:se 3senbax aanjonxlys ayl abueys (1)

*JUBQ BIEP 8YJ UT PSIOIE PIOO3I JUSPNIS © JO ‘pToTy juswixedap ay3l

Kes ‘pT1otz xernotized e ssaooe 03 sidwolje - STSSY] UTEBW 9Y3 UT pauoTIuUsUW
JuawTIadx9d YIXTs oYl INe AIaed 03 ISPIO UT STNPoUw STYJ O3 °OpRw IF Isnw
sabueyd ButmorToy oyl ‘yoeozdde peanjzonzls ay3z o aTdwexa 3IseT SYI SY
*uawaxtnbax a9yl 390w 03 pebueyo a9 ISNW SBUTINOI UOTIRZTTRTIAS (8P) WAX

pa3eToosse ITaYl YITM I9yisboil 3Tnsax pue 3Isenbax sazxnjonzlis oy3’

‘paxTnbaz §T JUSWTISAXD MU B I2A3UaUM ‘Pa3IRIISOITT oTdwrex® STUY3 SV

£ (aMyl) uInisx
£{3FSTYd) uInjed
( (xeah<¢-21dn ‘dsxpx) JUT IPX;i) 3T
{ ¢ (dSTVd) uaniyax
( (93&qauo ‘a3Aqauoy ‘Jusuizedap<-a3d ‘dsapx) se3&q 2pxj) IT }
(++T !br3zxedsp>T ‘0=T) 2037
{ ¢(3aSTYd)uaniax
{ (93hgauo ‘e3hqauor ’ [ T] umol<-x3d ‘dsapx) s93hq zpxi) IT }
{++T BTumoOl>T (0=T) 03
{ f(3sTyd)uvanlex
( (@3&qauo ‘a3Aqauos / [T] 398135<-x3d ‘dsapx) s93Aq apxi) 3IT }
(++T 5T399138>T !0=T) 203
_ (3STYJ) uIn3ax
((qu @snoy<-13ds ‘dsIpx) JuUT IPX]) IT
¢ (FSTYJ) uIn3ax
( (93Agauo ‘@3hAqauos ‘xos<-13d® ‘dsxpx) se3hq IpxXi) IT
£(gsTed) urniax
( (8be<-13d%n ‘dsapx) JUT IPXi) 3IT
{ {(3sT¥d)uInlex
({ (93hqeuc ‘a3hqauoy / [ T] sureuc-x3d ‘dsIpx) se3&q xpxi) FT }
(++T (bysuwreu>T {0=1) 03

1sjuswailels HuTmoTTOF @2yl Ag juswsilels IoJ Iser oyz soerdsx (q)
!uaTiredeop=6T330dap JUT
{U3TuUMO3I=DTUMO] JUT
{udTI92I35=6T399335 3JUT
{uaToweu=bHoureu Jur
SUOTIRZTTeTITUT aTqeraea ButmoTTOF 8yl sppe (®)
3sonbax” apx auT3Inox ay3l xod (L)

¢ (ASTYd) uIn3ax
((56Z ‘Bsuzozzac~-13d® ‘dsapx) BuTI3s apxi) IFT

:se Juswe3els JT ISeT oyl abueyd ‘adijuanisr IpxX auTINOI 303 (9)

swIe Hely N S2INIONIIS
3o KAexzze oyl puesnTeA IPX‘IOIID IPX SIAUTINOX B3IITI}P (§)

Juswelels JT 8yl @a3vTdp (°)

uAumoa.muvaloucﬂHuwwaku~==/vm=.muvuuQﬂumu

! (qusuyaedeop - elep<-oFuT 3sanbax’,u\sy, ‘dy) Futadz
! (Um0} ®IRP<-OJUT 3saounbsx’,u\sg, ‘d3) FJaurxds

! (399135 " ®1EP<-0OJUT asanbax’,u\sg, ‘dy) gjutadz

¢ (qu” @snoy - elep<-oJuT 3seunbai’,u\ps, ‘d3) FJaurxdz

! (x9s - e3ep<~0JuUT 3sanbax‘, u\o%, ‘dy) Fautxdz

¢ (ebe* e3ep<c-oguT 3sanbax‘  u\ps, ‘dJ)Faurady

{ (oweu- e3ep<-0FuT 3sanbax’, u\ss, ‘d3) FauTady

! (oM ‘3T TFRIEP) undog=dy

Juswe3els 8sOTOF 3ISITI 9yl I21Je 3snf sjusweaels HurmorTol =ayi ppe (q)
{ (quepnis<-ozut 3senbax’,u\ss, ‘d3) FauTtadz
jusuelels 9yl @3aTap (®)
:19beuBw §5900® D4¥ PuUODdS Ayl 103 (§)

R
!BSWIOITIDy TRYD
{snye3s 1 1009
{pT 20xdpTTYD 3IUT

}

TNEIT JONXS

103 3TNS3X 2IN3ONIIS Byl abueyd (g)
{odAjuoTun adi3 uoTiexdUMuUd dY3 ¥3ILTIP (Z)

{3Tnsex {
{elep PI0OO8X JUIPNIE
{[Zz+y3buaTAzqua bax]Axzjua xeyo
¢ [z+y3ibuaTqp bex]suruqp Ieyd
: [Z+yabuaTpwo bax]purumod eys
! [z+yabuaTdde bax)uorieotidde aeyd

}
arnsax jonxys gapadiy

:03 3sonbex aanjonxis 8yl =26ueyd (1)

‘poxTy saized xayjzo ayl burdooy aTTUM paxtnbex
9ze SUOTILITITPOW BuTMOTTOF 8yl ‘JuawriadxXd Puodds ayl I0d &/

{
_ _ _ f()unz oas
{(adAjuanjex Ipx‘jsenbax xpx‘Isbeuew s£800®‘Z’T’1000000Z%0)odza93sThox
{(PTOA  IPX‘OFUTPY IpX ‘I9beuew snaub’T‘T’T000000ZX0) odxaaisThax
}
osT?
{
{
_ ! (puenod ) wA3sAs
? (235 20xd‘pPuewwod) @IS




:se ATburpaoooe pebueyo aq 3Isnw adAipsuaniax Ipx surINOI 2y ‘ArTRUTE (S)

{
£ (ANY¥L) uxnlex
{ (3STVa)uaniax
( (@3&gauo ‘a3iqauos ‘ [T]) x3d ‘dsxpx) s83Aq Ipxi) 3T }
(+4T ‘9zTsxeunT !()=T) IO0I
!‘uaTizedsp=azTSXeW JUT
! T=a3Aqouoc JuT
‘T 3uT}
‘xady xRYD
{dsIPXy MAX
(x3d’dsapx)entea Ipx 3 1009

:Se POTITPOW ST SNTRA IPX SUTINOI Iyl (b)

{ ¢ (bswIxoxI®’ TeAnc-TIOMBUR /, 5%, ‘dT)JuedS]
{z0x2a9=9dL3nc-I9MSUR }
asTa

{ ! (9nTeA’ TeAnc-IoMsUR /, U\S%, ‘dF) FuedsSy
!Teanddiinc-Io9Msue }
(INYL=mBRIVIS<~-IIMSUR) IT

:juswale3s 3T Ioyjoue AQ PeIN3ITISUNS ST Juewslels JIT 3ISITI oy3 (q)

{ (pTeT¥3Iaedep-ojut<-3sanbai’, u\sy, ‘dy) 33uTady

:jusweIels 9S0TOJ
383IT3 9Yya 21039q 3ISNL poppe ST JUSWEILIS BIIXD HUTMOTTOF @yl ()

: zebeuew 559098 OJY PUODSS By I0Z ()

H
!Tean {
/3uopy IBYO
!Bswroxxd, IRYD
! {yabuaTxew]anTea xeyd
}
uoTun
!{snyels 13 Tooq
!{pT ooxdpTIYo 3IUT

28dkan adAquoTtun umua }

{ ) 3TNS8x 300I3S
¢ (20¥1) uINILI i .
¢ (FSTYA) ¥INIS ! {SMOTTOF S® POUTISP o TITM 3ITNSSI SINIONIIS U3 ()
( (TTaN‘swae bel n’Teanc-13ds ‘edijnc-z3ds ‘dsIpx)uoTun Ipxi) IT H ) b
{ (ESTVI) UINIOT ) . ¢3sanbax {
{ {sn3e3s<-13dy *dSIPX) JUT IPX;) FT ! [z+ueT3redep|pratyizedsp Ieyo
! (FSTYI) uIngyex uMHN+MOHvEMWHu%Mvdum TRYD
“ooxd] 0<-13d% *dsIPX) JUT IPX] T ! [g+y3buaTAxjud box)Kxjue xeyd
((pT o0xdpTTYS<-13d9 ‘dSIPX) JUT IPX|) 3IT , N_N+num=uanwwwwu_asm=nv B
szad & s ! [z+y3bueTpwo bex]pueumos Ieydo
B uﬂwmwwu“wsmwx ! [z+43buaTdde baz)uorieottdde Teyo

(za3d‘dsapx) odA3urnisr Ipx 3 ToOq }



fqUIUT JUT
¢ [satbTpxew]x3s zRYd
(qUIVT /X36) SOIT

/+ DButrzas IIDSY buTpuodsazzod 9yl ojuT I9H93UT 8YJ SII2AUO0D 3T USYZ
pue ‘zebajut ue pue Hutals Ajdwd ue UT SSYRY SDUIINOI STYL x/

N
)

!Tean {
/x UOTUR 3Y3 JO IIxIPw-pud ue 3Isnl ST STYI x/ {3IUOPx IRYD
/» SI930vIBYD GGZ JO WNWTXEW ©® SABY O3 paumsse ./ ‘Bswmrozzs, Ieyd

/x *9aoqe 31senbaz 2In3donIIS ) dY3I IO
PTISTJ ®Iep 8yl 203 uaath uoseax sures 9yl
z03 obueyo Aue 30U S90P UOTITUTISP STUI «/ ¢ [IS9FIngxew]sntea Ieyd
}

uoTun
/x TTe3 sueaw () pPue SSI0ONE sSuedw T x/ ‘snye3s 3 Tooq
!PT 00xdpTTYo 3IuUT
/» ‘yoTun 8yl JO SWIR JYJ 3IDITIS
03 SWTE YOTUM JUBUTWTIDSTP §,UoTun dYI x/ tadkan adXjuotun wnus }
3TNSax 3Io0nI3s
/x ATIn3zsssoons unx TITIS uUed

uexboxd ay3 eyl s31dssp Hutuzem ysed adA3 uoriersunud ue saATh
shemTe zoTTdwoo JUaXIINO JYJ ‘pPIsn ST Lem YOTUM I3jjew OU IIAdMOY
‘9INn30NI38 D BUTMOTTOZ @Yl IOF pasn 3ag OSTe UEd 3ONIISUCD FopoadiAay ¥ «/

/4 MOTSQ 3JTNEI SINJONIIS 9Y3F OPTSUT 4/
/x UOTUN ay3j Jo suor3estyToeds adiy uoTiexsumued 4/
! { £=9I8D3UOD ‘Z=I0IXd ‘I=TeA |} adAjuoTun wnue

/% po33TUMOD ST 3senbax §,I9sn 8yl I23lIe
3TNS@I 9y} SI01S 031 Pasn ST MOTSq 2INIONIIS BYL &/

/» *s93&q JO SMOI S® 4/
/% pajeaxl TTe Asyjl esuecaq pabueyd sey 4/
/x uorieoTTdde 3yl FO SINJeu JYJ UIYM USAD 4/ {asaunbax {
/¥9bueyo Aue posu Jou $90p UOTATUTIOP STYI x/ ! [zozIngxewr] elep Ieyo
! [z+yabuarizua bex]Az3ue zeyo
/% *TobTe-gd @26enbueT Y3 x/ ¢ [z+yabuoTqp bex]suweuqp Ieyd
/xuT Dbutra3s e Jo xejuks ayl Azysrties 03 x/ ? [z+y3zbuaTpwo bax]pueumod Ieyo
/« UT paaTnbex 2Ie s93iq Om3 vIIX JUI x/ f[2+y3bustdde bex)uorieotidde zeYyo
}
3senbax onx3s yepadia

!9In3003x38 TOSM |
¢ [z+y3buaTelep bax]senrTeselep Ieyd
}

2IN3ONIYS I9SN 3JONIIS Fopadily

/¥ *XINOSOQ Aq ATTeuI9@ljUT SI930vIRYD JO Aexae U OJUT PIIISAUCD axe
§89I0310NI3S BIEP TTE 9SnNEdaq PIMOTIe ST BUTIIS ou ‘Isasmoy
UOTIU3JUT §,I9sn 8yl 03 HBurproooe Axea Aew UOTATUTISP STUL x/

{03uT PT {

{PT JuT

! [owreu3lSOYXRW] SWRUISOY IBYD
}
OJUT PT 3IonI3s Fopediy

/+ 852001d USTTO @Yl JO STTERISP UOTIEOTITIUSPI «/

0 ISTVI BUuTISpPH

1_dnyl SuTIeop)

JuUT 37 T00q SuTISP4

/» SOTQeTIRA URATOOQ SUIISP s/

/x At3juezand Dy =27buTs ® 103
9TqeTITeAR 9ZTS IIFING WAWTXEW BY3 «/ ¥Z0T ISFFnQXEW SUTISP§
0Z y3jbusTe3lep bex surlzeps
0€ y3ibusTAzjua boax auTIaP4
0z y3buarqp boz autgop4
0T y3busTpwo bex sutFop#
02 Yabuatdde bex surieps
66Z Yy3ibuaTioxzs IUTIOPH
00T yabusTpuwo sutyeps
1T s3tHTpxew 2uTIysp#
0z y3lbusrxew sutTyepP4
08 yabuatyzed sutyepi
07 SWERUISOUXEPW SUTISP#

»19bpoT 8M, SuTYORW JUaTTD BuUTIFepPF
«SPUBTAQ, aUTYORW IDAISS SBUTIOD#

<Y "UT/33UTIAU> SPUTOUTH
<Y qp3du> IpnrouTH

<Y awTy/sAs> apurouT4
<Y~ 3I9N008/s8hs> IpnTOUTH
<y*odx/odx> SpnTouTH#

<y butIis> apnrouTE

<Y OTPIS> IPNTOUTH

/