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1 Introduction

SWIRWRA2 YHUIHZ

The Single Presentation Web App Generator (SPWAG) programming language combines HTML, CSS,
and JavaScript to generate a web-based slide-show presentation. The primary element of SPWAG is
the slide; a SPWAG program produces a presentation containing one or many slides. Slides can be
defined with components (e.g. text, images, and diagrams) and attributes (e.g. text color, width, and
length). Code written in SPWAG generates a single HTML file with Javascript and CSS representing the
components and attributes defined by the user.

0 RMYDURQ
SPWAG aims to allow the user to create fast and efficient slide-show presentations without having to

worry about complicated and bloated graphical user interfaces. Since SPWAG’s output is a single
HTML file, it is lightweight as well as compatible across all browsers, platforms, and operating system.

SPWAG aims to combine HTML, CSS, and JavaScript into a single and simple language. In SPWAG, the
developer does not need to worry about which aspects of his or her webapp needs to be coded in
HTML, CSS, or JavaScript. The developer can spend more time focusing on the content of the website.
SPWAG will handle cross-browser compatibility, graceful degradation, and producing a visually
attractive simple page web application.

' FMJQ* RO
SPWAG is an extremely clean, concise language. Through the use of spaces, tabs, and newlines,
SPWAG'’s syntax does not require semicolons, reducing overall clutter. Moreover, the syntax for
defining new components and attributes is simply the identifier of the new class and parameters
enclosed with parentheses, making it incredibly succint and readable. Thus, SPWAG enabkes users to
easily modify their programs to create the slides that comprise their presentations.



Moreover, SPWAG aims to be modular. Aside from primitives and functions, all classes in SPWAG
consist of only three basic types: slides, components, and attributes. The slide is the basic page
containing all other components; a SPWAG presentation can be viewed as a set of slides. All other
objects contained in the slides are components. While the base component in SPWAG is the box, users
are able to define custom components that can transform boxes into other objects such as detailed
images and clickable buttons. Lastly, attributes refer to the customized aspects of the components;
examples include color and size.

2 Language Tutorial

The entry point for all SPWAG programs is the statement define slide main() (equivalent to public
static void main (String args[]) in Java or int main(int argc, char** argv) in C), which generates the first
slide in the presentation to be created. Typically, a SPWAG program first defines the slides that will
appear in the final presentation, then custom components, attributes, and lastly regular functions. In
each slide, the user can create components (e.g. boxes) and assign attributes to them using SPWAG's
built-in functions. All top-level variable declarations and function definitions in a SPWAG program are
considered to be global, which allows them to be defined in any order the user wishes. Note that all
distinct components in a SPWAG presentation must have an identifier, which is defined using the id()
function.

The code for SPWAG’s “Hello World” program, which produces a single slide with text “Hello World”
and an image underneath, is presented below. The “Hello World” slide contains the most basic
components in SPWAG, boxes. The first box displays the text “Hello world!” using the native text()
function. The box also calls four native functions that describe the position of the box in the slide, the
font size used, and the overall width of the box relative to the slide. The second box calls the image
function to display an image of a cat located in a nearby directory.

The following is the code after pre-processing:

define slide main()
{
box() {
id("hello-world-text")
text("Hello world!")
padding-top(40)
padding-bottom(20)
font-size(40)
width(100%)
}
box() {
id("hello-world-image")
image("../resources/cat.jpg")

}



To add more slides to a SPWAG presentation, simply define another slide. All slides in the
presentation, except the very last one, should call the next(string QH WWQIGH LG function so that the
presentation will advance on-click (or however the user defines it). Calling the similar prev(string
QH WVaGH LG function enables the presentation to return the preceding one; note that slide main
cannot call this function for obvious reasons.

3 Language Manual

| H LFDO&RQYHQURQY
GHOMI LHY/

An identifier is a sequence of letters, digits, and the hyphen ‘-’ ; the first character must be alphabetic.
An identifier is not case-sensitive.

. ZRWGV
The following is a list of reserved words that may not be used as identifiers:
attr else isa slide while
comp false null true
define if return var
" Dvid 7\ SHv DQG 9 DUDE®NV

SPWAG contains 3 primitive data types: Qjl A dp O] Y<[ hand hgDOnVariables may be declared
using the keyword var, and all variables, if not assigned, have default value null. A variable
declaration is distinct from its definition in that a variable is assigned a value in its definition. It is
important to note that while each variable must have a unique identifier, a variable may not have the
same identifier as a slide (see the Scoping section).

QMIHU
Integers can fall under one of two different integer types: regular integers and percentages. A
regular integer literal does not require a suffix, but a percentage integer literal should always be
followed by a ‘%’ (e.g. 100%). An Qjl Q gs declared and defined as follows:

var IGHOWIHS+ YDOXH

Here, IGHQWMIHUs to be replaced by a valid identifier, and YDXHby a valid integer literal. The storage
of integers is machine dependent, but for the most part can be assumed to be in a 32-bit signed
integer representation.

YRRBDOQ
A boolean is either true or false. For conversion purposes, anything that has the value 0 or null is
considered false, and everything else is considered true. Booleans are declared and defined as
follows:




var IGHOWNIHE= YDOXXH

Here, LGHQWILHUs to be replaced by a valid identifier, and YDXHby either true or false.

eWIQIV
A string is a sequence of 0 or more characters (including digits, symbols, etc.). Note that a character is
fundamentally an integer interpreted by its ASCIl equivalent if possible. String literals are surrounded
by quotes ( *) and may span more than one line. A string variable is declared and defined as follows:

var LGHQWIHE “ WMQI @MDD

Here, LGHQWILHUs to be replaced by a valid identifier, and \VWMQJ @M DDy a sequence of 0 or more
characters.

Strings can be used to mean many things in SPWAG. Some uses include IDs for components. Every
component should have an ID so that functions can reference each component using its ID. The ID for
each component must be unique across its specific scope context (see the Scoping section).

Strings can also represent colors. SPWAG accepts four different color formats: RGBA, HSLA, hex with

n u

an alpha at the end, and standard HTML color names (e.g. “red”, “blue”, “yellow”, “green”). For
example, to make the text color hot pink, one could write any one of the following:

In RGBA:

box()
id(“a-hot-pink-box”)
text(“l am some text!”)
text-color(“rgba(255,105,180,100)”)

In HSLA:

box()
id(“a-hot-pink-box”)
text(“l am some text!”)
text-color(“hsla(330,100,71,100)")

In hex with an alpha at the end:

box()
id(“a-hot-pink-box”)
text(“l am some text!”)
text-color(“#FF69B4FF”)

In standard HTML color:



box()
id(“a-hot-pink-box”)
text(“l am some text!”)
text-color(“hotpink”)

2 \VKHUWSHV
Note that there are several other data types that may be assigned to variables. There is the value
null, slide names (which is of type slide), and bound components. By bound we mean the component’s
call has finished, and these can be referred to using bracket syntax. For example, slide1[“acomp”] will
get the immediate inner component of slidel that has the id “acomp”.

&RQYHUMRQV
It is illegal to assign a variable of a primitive data type a primitive data type of another type. Implicit
conversions are made, however, in other places in the code. Integers valued at O or null if interpreted
as a boolean is false, all other integer values are interpreted as jdkl. Strings valued at [ k¥ére
interpreted as false, all other strings are interpreted as jKl. If an integer is concatenated with a
string using the + operator, it is first converted to its string representation. If a boolean is
concatenated with a string using the + operator, it is first converted to “true” or “false”. All other
uses of a data type where another one is expected is illegal.

2 SHDWRY/
In general, SPWAG supports the same operators typically used in other languages. The assignment
operator is binary and right-associative, and its function is just to pass a legal value to the left
operand. The assignment must be consistent, which is defined to be the left and right operands having
the same type.

In SPWAG, arithmetic operators are all binary and left-associative. Once again, the left and right
operands must be of the same type (SPWAG supports integers, pixels, and percent types). The +
operator has a special case in which a string can be in the right hand side expression, and
concatenating that with any other data type will always produce a string of that combination.

Comparative operators are also binary and left-associate, and can only compare variables of the same
type. The comparisons produce boolean values of true or false.

Finally, the logical operators of || and && are binary and left-associative, must have boolean-producing
expressions on either side of the operator, and return a boolean value as well.

< less than operator; can only compare variables of the same type, strings, ints, percents

> greater than operator; can only compare variables of the same type, string, ints, percents
= assignment operator

== equal to



! not

+ h gDCQoncatenation, integer addition; addition for integers, pixels, and percents may only
occur with two variables of the same data type; a gDCQran be concatenated to any data
type and the result will be a DO

= subtraction; only works for integers and percents; subtraction for integers and percents may
only occur with two variables of the same data type

multiplication; only works for integers and percents;

/ division; only works for integers and percents; you can divide percent with integer, but not
vice versa
Il or
&& and
&RP P HOV

Comments can be placed anywhere in the program. A single-line comment begins with a # character.
Multi-lined comments are placed between two ## character sequences. Comments do not nest and
are ignored by the compiler.

# This is a single line comment.

## This is a multi-lined comment.
We can use this to comment out code,
write a poem or a story or some documentation. ##

) XQPRQV
SPWAG's basic unit of execution is a N[ §Q][. Functions can represent actions to be performed (e.g.
RQFON ), web page H Zd][I[jhwhich are analogous to HTML elements), Y@ hand <jjgBkjl h
(which are analogous to but not limited to CSS styles that can be applied to the components).
1Zd][1[jhand <jjog@Kjl hare mutually exclusive special subtypes of functions. Functions are all
global in scope, and no functions are permitted to be anonymous. All functions must be uniquely
named in order to be identified, and duplicate names will overwrite any previously declared functions.

) XQPARQ &D@Y
To call a function, the following syntax must be used: IGHQMLHJSDWDP HWMY). The identifier must be
previously defined as a function, while SDUDP HWMS is a comma delimited list of zero or more
expressions whose values will be assigned to the arguments of the function. The number of
parameters in the function call must be identical to that of the function definition.

When the function is called, control shifts to the first line of the function and continues through its
body until a return statement is evaluated or the end of the function body is encountered. Control



then returns to the point immediately after where the function call was made. If a return statement
was evaluated, the value of the function call will be that of the expression in the return statement.
Otherwise, the function call will evaluate to null. Only function calls may have return statements.

Note that slides cannot be called as functions. Instead, a slide function is “called” the first time the
slide’s name appears in the control flow. This could be the slide name by itself, as an argument to
next(), or even when trying to fetch a component via slide-name[“id”][“id”] ie bracket syntax. Of
course, the main slide is the first function called, so that is where control flow starts.

1 DWYH ) XQPARQV
SPWAG includes three native functions which serve to interact with various elements during SPWAG
runtime, as well as functions for performing basic mathematical functions. Fundamentally, these
functions correspond to the following actions:
" get() - element and attribute retrieval
set() - element and attribute assignment
random(integer) - random number generation

The native random(integer) function generates an integer between 0 and the integer passed in the
parameter inclusive. For example, random(100) will return a random integer [ such that

i . Potential uses for the random() function include generating transitions to any slide in the

presentation and creating unpredictable changes to the layout of the current slide by altering the
position of current components.

The get(string FRP SRQHQAIG string DMJQDP H, and V@GH QDP Histring FKL@ FRP SROHQAIG functions
are accessor functions to retrieve specific attributes and components, respectively, that are contained
within specific slides or potentially other elements.

e VAGH QDP Hstring FKL®@ FRP SROHQWG - retrieves the specified component from a slide

e get(string FRP SRQHQWG string DMJQDP H - retrieves the specified attribute value from the

specified component

In combination, these two allow for the accessing of any SPWAG elements and their attributes. For
example, consider the following code:

define slide main()
text-color(“blue”)

box()
id(“my-box”)
text(“Hello world!”)
text-color(“red”)

box()
id(“other-box”)
text(“Yay world!”)
text-color(“green”)



box()
id(“last-box”)
text(“Hi world!”)
text-color(“yellow”)

The text color attribute of the main() slide can be retrieved with the get(string FRP SRQHQW\G string
DWYQDP H function:

var main-text-color = get(main, “text-color”) # returns the string “blue”

The box component with the id “my-box” can be retrieved using the V@GH QDP Histring
FKL@ FRP SRQHQWIG function:

var my-box = main[“my-box”] # returns the my-box box component

In combination, these functions allow the text color attribute of “my-box” to be retrieved:

var my-box-text-color = get(main[“my-box”], “text-color”) ##returns the string “red” ##

The VAGH QDP Histring FKL@ FRP SROHQWIG function brackets can also be concatenated in order to
access nested components. Thus:

var other-box = main[“my-box”][“other-box”] # returns other-box

Finally, once again, in combination:

var other-box-text-color = get(main[“my-box”][“other-box”], “text-color”’) # returns “green”

var last-box-text-color = get(main[“my-box”][“other-box”][“last-box”], “text-color”) # returns
yellow

Similarly, the set(string FRP SROHQ\G string DMJQDP H string DMJYDXH function serves as an
accessor to retrieve specific attributes that are contained within specific slides or elements. Unlike
with the get command, set can only be used to set attribute values.
e set(string FRP SRQHQWG string DMJQDP H string DMJYDOH - sets the specified attribute value
to the specified attribute of the specified component. Can be used with values assigned to
vars

In continuation of the above example, this would allow for the following:

10



var last-box-text-color = “green”
set(main[“my-box”][“other-box”][“last-box”], “text-color”, last-box-text-color) ## sets the
“text-color” of the “last-box” as “green”

The following table summarizes the native functions of SPWAG:

random(integer ) randomly generates a random integer between 0
and Q
VOGH QDP Histring FKL@ FRP SROHQNG retrieve the specified component from the

specified slide

get(string FRP SRQHQWG string DMJQDP H retrieve the specified attribute value from the
specified component

set(string FRP SRQHQAIG string DMWJQDP H sets the specified string value to the specified
string DAJYDOXH attribute of the specified component

) XQPURQ' HILQVRQ
In SPWAG, defining custom functions utilizes a standardized syntactic structure beginning with the
define keyword. The function definition prototype is presented below:

define IXQFWRQ WSH LGHQWLHJSDUDP HWU@A\..

Here, LGHQWILHUs to be replaced by a valid identifier, and IXQFWRQ WSHis a valid selection of one of
the fundamental function types in SPWAG (ie: function, slide, component, attributes). This typing
scheme allows each function to perform a certain task, such as specifying a custom attribute set,
adding a slide, writing a reusable function, and dictating the properties of an element integer literal.
Each of these options is outlined in greater detail in the table below. Additionally, the SDUWDP MU
provides the means by which to pass in values to a user’s custom function, allowing for dynamic
insertion of objects during compile-time, as well as during program execution (executed at runtime via
Javascript). Any values specified in this list (consisting of WSHand QDP H may be accessed as local
variables by any of the function’s child function calls.

Note that the preprocessor adds braces, Allman style, to all definitions, and that is what the compiler
actually works on. In general, any block needs to be surrounded by curly braces before input to the
compiler, and the curly braces need to be on its own lines.

define slide main() defines the main slide of the slideshow; this is a
required function in all SPWAG programs

define slide my-slide() defines a custom slide in the slideshow, where
P\ V@GHs the custom identifier of the slide

11



define comp my-comp(P\ FRP S SDIDP WY | defines a custom component; the spwag-comp

isa spwag-comp(string FRP SRQHQAIG must be either a custom component already
VSZDU FRP S SDUDP HMYY defined somewhere in the code or a native

SPWAG component such as box()

P\ FRP S SDWDP HWMYare a list of
comma-delimited parameters specificto Zs\g Zd

VSZDJ FRP S SDWDP HWW/are a list of
comma-delimited parameters specific to
spwag-comp

define attr my-attr( SDUDP HWLY defines a custom attribute
define func my-funct() defines a custom function
&RP SROHQW

A component is a special subtype of a function, which represents a single visual/graphical element of

a SPWAG presentation. Custom components may be defined as combinations of other functions, with
the exception of slide (see the Function Definition section for syntax), and may have any number of
attributes applied to them. After it is created, each component may be referenced by a unique string
ID, passed in as an attribute during component creation. Any component created with the same ID as a
previous component within the same scope will overwrite that component (the handle to that
component will be lost).

Component functions are called via their function names. They are not “bound” to their outer
component or slide until their function call ends. In addition, when a component is called, it may be
modified right after the component call in an indented block of text. These statements are executed
as if they are in the function of the component being called.

1 DAWH &RP SRQHOW

The box(string LG forms the single [ <@l B Zd][I[jand core graphical unit found in the SPWAG
language. Using Attributes (including custom attributes), a box may be used to represent a text field,
an image, or other content the user might like to include when creating multimedia SPWAG
presentations.

box(string |G FU-DWMV D QI ®1 J UDSKIFDOXQWR FROMQAQD 63 $*
SUMVHQMRQ

6@GEHV

Slides make up the basic structure of the program and the resulting presentation. They are created

12



using the following syntax, using the keyword slide, in the global scope of the program:

define slide my-slide()

In addition, there is a special slide called main(). The program begins execution through starting the
main slide. The main slide is also by default the first slide in the resulting presentation, although it is
possible to change this by specifying a prev() slide. It is defined just like any other slide:

define slide main()

Note that slides can only be created in the global scope of the program, as the resulting presentation
is essentially made out of slides. In particular, a slide cannot be called from any other Function. In
addition, all slides must have a unique name, that is, a slide’s name identifies the slide. This means, for
example, if my-slide is created as above, there cannot be any other slide named my-slide in the

whole program.

The body of a slide is just like the body of any other component—it can contain function calls,
component calls, or attribute calls. Calling a function executes that function, calling a component
creates the corresponding component as part of the slide, and calling an attribute changes the
corresponding attribute of the slide. Technically, slides can make any of the Native Attribute calls
listed under Native Attributes, but only certain attributes actually make a difference to the slide. See
Native Attributes for details.

SWMEXVAV

oK | hdescribe the properties of the component upon which they are specified. Attributes may be
thought of as analogous, but not limited, to CSS styles, allowing the user to specify traits such as
color, border, etc. Custom attributes may be specified by the user (the declaration syntax of which is
described in the Function Declaration section). A custom attribute is a collection of other attributes.
Custom attributes are used to implement reusable modular styling. However, custom attributes may
not call components at any point in the program (Thus, any function eventually called by an attribute
cannot call components).

Note that attributes cascade. This means that, for example, if there is a component inside another
component, the program first looks at the Attributes applied to the inner component in order to
format the inner B Zd] [ I[} and if any of those Attributes are [ kYfit looks at the corresponding
Attribute as applied to the outer component in order to format the inner component.

1 DAYH SWMEXVAV
Fundamentally, there is a fixed set of native attributes which may be applied to any component or
slide, which is described in the following table. All custom attributes must eventually terminate in a
selection of these native attributes.

13



position-x(integer [)

position-y(integer \)

margin-top(integer P DULQ

margin-bottom(integer P DU LQ)

margin-left(integer P DU LQ)

margin-right(integer P DULQ

padding-top(integer SDGGQJ)

padding-bottom(integer SDGAEQJ)

padding-left(integer SDGGQ))

1Zd] [ 1]} Specifies the absolute horizontal position of
the component on the slide where Opx and 0% is the
left-most side of the slide; can be a pixel or a percentage

/ YQ: Does not do anything

1Zd] [ [} Specifies the absolute vertical position of the
component on the slide where Opx and 0% is the top-most
side of the slide; can be a pixel or a percentage

/ YQ: Does not do anything

1Zd] [ 1]} Specifies the amount of outer spacing at the
top of the component

/ YQ: Does not do anything

1Zd] [ 1]} Specifies the amount of outer spacing at the
bottom of the component

/ YQ: Does not do anything

1Zd] [ 1]} Specifies the amount of outer spacing at the
left of the component

/ YQ: Does not do anything

1Zd] [I[ | Specifies the amount of outer spacing at the
right of the component

/ YQ: Does not do anything

1Zd] [I] | Specifies the amount of spacing inside the top
boundary of the component

/ YQ: Specifies the amount of spacing inside the top
boundary of the slide

1Zd] [I[ | Specifies the amount of spacing inside the
bottom boundary of the component

/ YQ: Specifies the amount of spacing inside the bottom
boundary of the slide

1Zd] [ 1]} Specifies the amount of spacing inside the left
boundary of the component

14



padding-right(integer SDGGQJ)

text-color(string FR®)

background-color(string FR®RY

font(string IRQANIDP LO)

font-size(integer V] H

font-decoration(string GHFRUDARQ

border(integer VIJH

border-color(string FR®R)

/ YQ: Specifies the amount of spacing inside the left
boundary of the slide

1Zd] [ 1]} Specifies the amount of spacing inside the right
boundary of the component

/ YQ: Specifies the amount of spacing inside the right
boundary of the slide

1 Zd] [ I [} Specifies the color of the text in the
component (accepts RGBA, HSLA, hex)

/ YQ: Specifies the default color of the text in the slide
(accepts RGBA, HSLA, hex)

1Zd] [ 1]} Specifies the background color of the
component (accepts RGBA, HSLA, hex)

/ YQ: Specifies the background color of the slide (accepts
RGBA, HSLA, hex)

1Zd] [ 1]} Specifies font family of any text in the
component

/ YQ: Specifies the default font family of any text in the
slide

1Zd] [ 1]} Specifies font size of any text in the
component (accepts the font size as a pixel)

/ YQ: Specifies the default font size of any text in the slide
(accepts the font size as a pixel)

1Zd] [ 1]} Specifies font attribute (accepts “bold”, “italic”,
“underline” values) of any text in the component

/ YQ: Specifies default font attribute (accepts “bold”,

n

“italic”, “underline” values) of any text in the slide

]1Zd] [ I[]*Specifies a border around the component with
a specified stroke width

/ YQ «Specifies a border around the slide with a specified
stroke width

1Zd] [ I j*Specifies the color of a component’s border, if
it exists

15



width(integer Z1GM

height(integer KHJIKYV

next(string QH WQGH LG

prev(string SWHY VQCH G

image(string XUWp

text(string W YV

display(bool boolean)

on-click(function |

on-press(string NH, function )

/ YO *Defines the color of a slide’s border, if it exists

]1Zd] [ I[]j*Specifies the width of the component; can be
pixel or percentage

/ YQ: Does not do anything

1Zd] [ 1]]Specifies the height of the component; can be
pixel or percentage

/ YQ: Does not do anything

]1Zd][ [} Does not do anything

/ YQ: Specifies the slide that goes after the current slide

]1Zd][I[j*Does not do anything

/ YQ: Specifies the slide that comes prior to the current
slide

1Zd] [ I[]*Specifies an image to be displayed based on a
passed-in link to the image file

/ YQ: Specifies a background for the slide image to be
displayed based on a passed-in link to the image file

]1Zd] [ I]]Specifies the text to be displayed based on a
string that is passed in

/ YQ: Does not do anything

1Zd] [ 1]} Specifies whether the component is shown
(display: true) or hidden (display: false)

/ YQ: Does not do anything

executes a function Nvhen the user clicks on the component
that this function is under

binds an on-click function to a key press

6HWMQI &RP SROHOAS WUMEXVMV
Attributes for a component are set upon the initialization of the component. For example, the
following code declares a text box with a pink background, red text, and a border:

16



box()
id(“my-box”)
text(“Text goes here.”)
background-color(“pink”)
text-color(“red”)
border(1px)

This box can be changed later in the program. In order to change the box, one must first get the box
using the get(string FRP SROHQAIG function and then list the new attributes under the box. For more
information on this, please see the “Native Functions” section above, describing element and attribute
retrieval and setting.

3LRILDP 6WKFVXUH
NYIZ11jhq G 1[1d Y Yq

Programs consist of blocks of statements. A statement is a complete line of code. Statements include
valid expressions, variable assignments, control structures (i.e. if and while), or function definitions.

Assignment statements are used to assign a value to an identifier (or variable), and have the following

syntax: IGHOMIHU H SIHWMIRQ

&RCH Y6BR-NV DG . KIVIA 6SDFH
A code block is a set of tabbed statements under a header statement (e.g. a function declaration).
The end keyword ends a block of code, started by a define statement (defining a function), or an if,
else, or while block.

Since SPWAG does not utilize brackets to surround blocks of statements, white-space indentations
delimit the structure of the program. Each indentation of white space indicates a different block in the
program. For example, in the following code:

define slide main()
box()
id(“ss-text”)
text(“Welcome to my slide show!”)
font(“Consolas”)
font-size(20px)
font-decoration(bold)

box()
id(“ss-img”)
image(“cats.gif”)
border(5px)
border-color(“#222”)

There are three blocks: the block under slide main(), the block under box(“ss-text”), and the block
under box(“ss-img”). Each block modifies the contents of the statement that it lies under. So
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box(“ss-text”) and box(“ss-img”) are components in the main slide, the font attributes describe what
the font of the text looks like, and the border attributes describe what kind of border the image has.

The unit of white-space does not matter in SPWAG. A unit of white-space can be two spaces, four
spaces, a tab, etc. The only unit of white-space that is accepted is a single (1) space character. All
empty lines are ignored in SPWAG.

SROAMROGMKRMLHY
SPWAG supports two types of keywords that allows for algorithmic, conditional execution of particular
blocks of code: the while keyword (continually executes a block of statements while a particular
condition is true), and the if keyword (execute a certain section of code ][ @ particular test
evaluates to true). An end keyword will return control to outside the conditional block. Optionally, a
block with an if header statement may be immediately succeeded by a block with an else header
statement, which must be terminated by an end statement.

if <condition> if-else conditional

else

while <condition> while loop
SUHFHEHORH

Expressions and any operators associated with them (discussed in the next section), are applied in the
following order, listed from highest to lowest precedence).

() parenthesized expressions
function(parameters) get-attr(attribute) function calls, referencing
*| multiplication, division

+- addition, subtraction
=Il=<> comparison

! logical negation

&& and

Il or

YEMF ([ SIHWRQV
The following are all considered to be direct expressions:
" |dentifiers, which refer to variables or functions
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Primitive types (i.e. integers, boolean, strings)
Components

" Attributes

" Slides

The sole unary expression in SPWAG is !, i.e. the negation operator. This operator, used with a single
boolean constant or a boolean variable, gives a boolean type with value opposite that of the
operand. Unary expressions are grouped right-to-left.

SPWAG implements four standard arithmetic operators: +, -, *, and /. These operators are defined for
any two integers, producing the arithmetic sum, difference, product, and quotient (all integers) of
these numbers, respectively. While + and - are commutative, * and / are not.

String concatenation is performed using the + operator as follows: WMQJ WMQJ, where each string is
a string literal or a string variable. The expression evaluates to a single string, the concatenation of
the two string operands.

Parenthesized expressions have type and value are identical to those of the expression within the
parentheses.

/ RILFDQ( [ SUAHWRQV
There are four types of logical expressions: direct boolean expressions, unary boolean expressions,
comparison expressions, and binary boolean expressions, all of which evaluate to boolean values.

8D YRR ([ SUIHWWMRQ/
Unary boolean expressions involve boolean expressions that are immediately preceded by the
negation operator (!). These expressions evaluate to the boolean value opposite that of the
expression directly following the negation operator. The ! operator has higher precedence than the
other boolean operators (&, |), but lower precedence than the equality and comparison operators.

%D YRROBDQ ([ SIHWRQV
Binary boolean expressions have the following form: RSHIDQG RSHDWRURSHDQG Operands are
boolean expressions, while the operator is either the & or | operator. Operations involving the & (and)
operator return true if both operands have the value true, and false otherwise. The | (or) operator
returns false if both have the value false, and true otherwise. The & operator has higher precedence
than the | operator, and the equality comparison has higher precedence than both the & and |
operators.

&RP SDUNRQ ([ SIWRQV
Comparison expressions share the same form as binary boolean expressions. Operands can be of any
primitive type, an identifier whose value is a primitive type, or an expression which evaluates to a
primitive type, while operators may be one of ==, I=, <, or >. The operands must have the same type.

The == and != operators are valid for all primitive types. The == operator functions as an XNOR
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comparison, returning true if both operands have the same value and false otherwise. The != operator
functions as an XOR comparison, returning true if the operands have different values and false
otherwise. (For strings, character-wise comparisons are performed.)

The < and > operators are valid for integers, but not strings and booleans. For integers, the strictly
less than operator (<) returns true if the first operand is less than the second, and false otherwise. The
strictly greater operator (>) returns true if the first operand is greater than the second, and false
otherwise.

6FRSLQJ

* (REDOGHRSH
Global scope is equivalent to file scope. That is, when the keyword import is used to combine code in
several different files, the code in those different files are treated as if they are in one file. All
Functions, then, are “global” in scope. That means all functions are visible from any other Function.

This visibility does not mean, however, that all functions may be called from other functions - other
rules, not associated with scoping, apply (see Function specific headings above). In particular, specific
instances of slide or of a component must be retrieved using the native function get().

In addition, all variables declared outside any function are global in scope. However, unlike functions,
the scope of a global variable begins from when it’s declared. In particular, since an import statement
replaces the statement with all the code from the file to be imported, any variables declared in the
file to be imported will only be visible starting from the import statement.

Finally, there is the unique scope of an id passed in when creatinga B Zd] [I[} This id must be
unique tothe B Zd][I[jor hY@ in which its corresponding B Z d] [ | [ jis contained. See get() in the
Native Functions section for more details on how B Zd][I[]jhthat are created can be uniquely
accessed.

%N 6FRSH
The other scope considered is local scope within a “block”, or block scope. Because all functions are
global, it makes sense to consider only variables in the local scope. All variables in a block are visible
starting from when they are declared in the block to the end of the same block. In particular, a
function formal parameter is visible throughout the whole block that makes up the function. Finally,
when defining inheritance, formal parameters for the component being defined is immediately visible
to the call to the component being inherited from after the isa keyword.

QKHUVEQRH

Only components may have inheritance, and in fact, all custom components must inherit from another
component. See the Function Definition section for details on how to use the isa keyword to define
custom components.

Component inheritance can be thought of in this way. Assume comp1 inherits from comp2. Then, the
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syntax for defining comp1 would be as follows, where 1Gcan be any valid identifier, and ( « ) refers to
a list of parameters:

define comp comp1(id, ...) isa comp2(id, ...)
end

When comp1 is called (that is, created), comp2 is first called (that is, created) using the parameters
passed in. Next, the body of comp1 is evaluated on the instance of comp2 created. This changed
component is then referred to as an instance of comp1, uniquely identified by the passed in ID. Note
that in the above example, ID is separated from all other parameters because it is the first
parameter passed into comp1, and must be directly passed into comp2 as the first parameter. This is
the string passed in that is the unique identifier of the component when it’s created.

Finally, note that because any components created by comp2 will necessarily be created when comp1l
is called, unique ID’s assigned to components created by comp2 cannot be repeated by any
components created by compl. The native component box() does not create any components in its
definition.

([ HFXVIRQ

SPWAG compiles to a single HTML file (.html file extension), containing all necessary HTML, CSS, and
JavaScript code. As such, SPWAG output HTML files may be executed by any modern web browser,
and, as such, are platform agnostic and HTML5/CSS3 standards compliant.

4 Project Plan

Our group met at least once per week to discuss the design of the language, current progress, and
upcoming goals. In particular, the Language Reference Manual (LRM) underwent numerous changes to
further streamline the syntax, and thus the user experience, of SPWAG.

The development process for our language can be divided into three phases. During the first phase,
the entire group worked on the scanner, parser, and abstract syntax tree (AST) using the

specifications listed in the LRM. During the second phase of development, group members were
assigned individual tasks; the IR specification and IR generator, the semantic analyzer and the semantic
abstract syntax tree (SAST), and the compiler were primarily coded during this period. After these

files were written, group members moved on to writing test drivers and examining their code. In the
final phase of development, the preprocessor and final interpreter (spwag.ml) were written, allowing
for programs written in SPWAG to be compiled, tested, and outputted to the desired HTML/JS/CSS

page.

" ILHAVRY 6VUKFWKLH DQG 3WRILWDP P LQJ 6WGBV

The primary components of the compiler (detailed under Part 5: Architectural Design), along with the
Makefile to build the compiler, were stored in the main directory (plt-spwag). This home directory
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contains a Makefile that builds the compiler, a bash script (testcases.sh) that generates the output of
any or all of the programs in the testcases subdirectory, and three subdirectories. The test
subdirectory stores all files used to test the components of the compiler such as the AST, the

compiler, the IR, and the preprocessor. The testcases subdirectory contains all examples of SPWAG
code used to demonstrate the capabilities of the language; examples include a “Hello World” slide,

the actual presentation used at our final project presentation (index.html), and fiver, a program named
after the eponymous game that demonstrates the algorithms, operations, and change of control flow
in SPWAG. Lastly, the config folder stores the default CSS and JS used to generate the standard main
slide in a SPWAG program.

SPWAG structurally resembles the Python programming language. In SPWAG, tabs represent 4 spaces
and signal new blocks of code. Instead of snake case or camel case, SPWAG uses hyphens in its ids
(for example, hello-world is the convention in SPWAG as opposed to helloWorld or hello_world).

SPWAG compiles to one HTML file called index.html. To make sure that our testing environment is
organized, we have created a directory structure so that each test case has its own folder with at
least an output folder inside. The compiled HTML file will be saved under output/index.html and the
original SPWAG source file can be found as test.spwag under the test case’s folder.

SUWRNHFWY P HAOOH
Sl 0<hXj] B Zzd¥oP
September 25 Project proposal complete
October 28 Language reference manual complete
November 29 Scanner complete
December 6 Parser and AST complete
December 11 Basic “Hello World” program
December 16 Translator complete
December 18 Testing and debugging
December 20 Final report and presentation
5 R®IV DQG 5 HVSRQUELDAHV
dkd! 1ZDg 1[igBkj@[h
Lauren Zou conceived of idea of SPWAG
scanner.mll
parser.mly
ir.ml
compile.ml
spwag.ml
ir and compile test cases




spwag test cases / testcases.sh
javascript and css configuration files

Aftab Khan preprocessor.c

scanner.mll

parser.mly

spwag.ml

ir.ml

irgenerator.ml

ir and preprocessor test cases

Richard Chiou project leader

scanner.mll

parser.mly

ast.ml

sast.ml

semantic_analyzer.ml and testing

Yunhe (John) Wang | scanner.mll
parser.mly
linecounter.ml
ast.ml

ir.ml
irgenerator.ml
sastinjector.ml
spwag.ml

ast testing

Aditya Majumdar ast.ml

scanner.mll
parser.mly
semantic_analyzer.ml
ast/sast testing

" HYHBRSP HQA( QYLLRQP HOW

Our proposal, LRM, and write-up were done collaboratively in Google Docs. Initially, we started coding
the Scanner, Parser, and AST using Google Docs to finalize the basic setup of these important files,
but as the code base quickly grew, we moved to Git/GitHub for version control.

Nearly all of the code is written in OCaml, an exception being the preprocessor (written in C). No
special IDEs were needed; code was just written in our favorite text editors (vim, Sublime Text,
Notepad++, etc). As mentioned before, SPWAG compiles into one html file, which is rendered easily
by all common web browsers and thus straightforward to test.

SWIRWFW RJ
! L Q][
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September 18

Project idea proposed

September 20 Project idea, purpose, and functionality further developed

September 24 Project proposal completed

October 9 GitHub project created and collaborators added

October 14 Initial meeting with TA (John Sizemore) to evaluate proposal feasibility,
recommendations

October 25 Started on language reference manual (LRM)

October 27 Language reference manual completed

November 14

Started implementing scanner, parser, and AST

November 24

Completed scanner and made more improvements on parser and AST

December 5

Parser and AST almost completed, in the process of debugging

December 10

Outlined final project write-up
Structure of SAST discussed, implementation started
Wrote up skeleton of semantic analyzer (in conjunction with SAST)

December 11

Completed two test cases (hello-world and random-colors)
SAST improved, accommodates parser correctly
Semantic Analyzer improved to check simplest type instance conformity

December 12

Redesigned element and attribute addressing / retrieval
Improved AST, Parser, Scanner and subsequent updates to SAST
Completed majority of spwag.ml

December 13

Wrote toString testing methods to test functionality of and finalize AST
Restructured some code segments between SAST and semantic analyzer
SAST compiles fully

December 14

Completed “one-fish-two-fish” test case
Added JavaScript functionality for switching between slides
Continued debugging semantic analyzer

December 15

Finalized intermediate representation data structure
Continued adding content to semantic analyzer + debugging

December 16

Func_Definitions analysis added to semantic analyzer (including some basic
testing)
More statements/expressions further defined in semantic analyzer

December 18

Created test cases for irgenerator.ml and compile.ml
Progress on IR generator
Compile prints out some CSS

December 19

Compile prints out CSS and HTML
Wrote Preprocessor, linked to spwag.ml
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Rewriting parts of semantic analyzer

December 20 Completed semantic analyzer
Finished Compile file
Wrote a test case to display our final presentation using SPWAG code

5 Architectural Design

&RP SROHQN QWU DFH , QMLDPRQ

SWHSIRFHWRU SUHSIRFHWRUF Z UWHQ E\ $1VIE . KDQ

The preprocessor scans the SPWAG source file from Standard In and converts it into a more

concretely structured form suitable for scanning, parsing, and determining scoping and code hierarchy.
Functionally, the preprocessor handles SPWAG’s tab-sensitive syntax, converting it into a form
delimited by curly braces (no longer tab-sensitive) according to parent/child structural context and
control flow.

6FDQQHU \FDQQHU P @ DAILRXS P HP EHUY FROQMEXWMG

The scanner processes the source file that passed through the preprocessor and transform it into a
series of lexicals tokens for the parser to interpretate. The scanner also detects for the presence of
invalid characters considered to be invalid in SPWAG.

3DUAHU SDUHUP © D@IWRXS P HP EHWY FROMEXWAG

The parser takes the tokens generated by the scanner and checks for syntax errors, determining
whether they can be used based on the context-free-grammar represented by SPWAG. The parser
produces an abstract syntax tree after processing these tokens.
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The abstract syntax tree, representing the syntactic structure of the source code, defines the primary
relationships between the tokens used in SPWAG. The AST is used for the semantic analyzer, the
compiler, and spwag.ml.

6HP DQAF $QDO] HU VHP DOAFBDQDO] HUP O Z UWMQ E\ 51FKDUG &KIRX Z MK
FROMEXVIRQ | LRP $GAWD 0 DWP GDU

The semantic analyzer traverses the nodes of the abstract syntax tree, checking each node to ensure
that the source code is written properly. The semantic analyzer serves many purposes: aside from
assigning proper types to expressions and evaluating statements and blocks properly, the semantic
analyzer must manage a symbol table, keeping track of the identifiers and functions defined across
the multiple scopes of the SPWAG source code. Additionally, the semantic analyzer checks to see if
the function calls and function definitions in the source code satisfy the appropriate structures defined
in the LRM. All AST nodes passed through the semantic analyzer are converted to nodes in the
type-checked semantic abstract syntax tree (SAST).

6$67 \DWMWP O ZUWMQE\ 51FKDUG &KIRX DQG <XQKH - RKQ : DQJ
The SAST is very similar to the AST, with most of its nodes structurally similar to those of the AST.
However, the SAST contains types that are assigned to the expressions evaluated by the semantic

analyzer. The SAST is used by the IR generator in the creation of the intermediate representation of
the SPWAG source code.

,5 JHOHDWRU LWIHOHWDWRUP O : UWMQE\ <XKH - RKQ : DQJ Z WK

FROMEXVIRQ I LRP $IVIE . KDQ
The IR generator takes in the AST and SAST structural forms of the SPWAG source in order to develop

a concrete hierarchical structure for the compiled output, conducive to a straightforward conversion to
HTML with appropriately defined CSS (see IR.ml for more information). Additionally, the IR Generator is
responsible for resolving static function references in the code (resolved into static CSS and HTML
references), such that they can be determined at compile-time, as opposed to dynamic functions,
which are evaluated during runtime via javascript.

5 WPO: UMAQE\ <XQKH -RKQ : DQI DQG/ DXIHQ =RX
IR stands for “immediate representation,” and serves as the mid-way data structure that exists
between the SAST and the compiled HTML, CSS, and JavaScript. The IR is a hierarchical record that
represents each element, each of its respective child elements, and its applicable style attributes.
Much of the IR is very much a one-to-one correspondence to the compiled CSS and HTML, since they
both possess a roughly identical hierarchical structure. The dynamic function calls and function
definitions from the SAST are the only function calls and function definitions left in the IR. These
dynamic functions are to be interpreted by the compiler and compiled into JavaScript.
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The compiler takes the IR and translates it into HTML, CSS, and JavaScript. The compiler is the last step
in the process and produces one HTML file with the CSS and JavaScript embedded at the end. The
compiler is passed a list of slide components with element components embedded in lists within them
as well as a list of dynamic function definitions. The compiler iterates through the list of slides and
their respective elements (with their respective elements and so on) three times; the first time to
abstract out the CSS, the second time to parse out the HTML, and the third time to abstract out the
on-click and the on-press functions into the JavaScript. In order to assist with cross-browser
compatibility and ease of object manipulation, jQuery is the preferred library in the compiler. Any
getters and setters translated into JavaScript use jQuery syntax. The function list is then also translated
into JavaScript so that other methods can call them.

6SZDJ PO: UWMMQE\ $IVE . KDQ <XQKH-RKQ : DQJ DQG/ DXUIHQ=RX
Spwag.ml serves as the top-level program, providing the executable entry point to the SPWAG
compiler after it has been compiled, and distributing tasks to the individual compiler modules
according to execution flags specified by the user.

6 Test Plan

Throughout the process of writing the compiler, we used various testing methods to test our
programs. For testing the scanner, parser, and AST, we had raw SPWAG source code to feed into the
programs. For IR generator and compile, we created data structures of the IR and of the SAST to feed
into their respective programs. These code snippets can be found in the test folder of our project.
Besides the small test cases that we used to debug our code, we created four test cases for the
SPWAG language. Below are the four test cases created for this language. These test cases
demonstrate the various features of SPWAG. To execute these test cases, we wrote a bash script
called testcases.sh which ran all the test cases or ran a specific test case if given a specific test case s
a command line argument.

7 HVMAEDVHV

KHMR Z RUB

hello-world is the most basic test case. As seen in part 2, this test case includes just one slide with a
text box and an image. There are no custom components, custom attributes, or functions. The SPWAG
output is a one-slide presentation, which means that the next and prev key bindings and general
functionality are disabled.

ROH VK VE R 10K

one-fish-two-fish is a test case similar to the hello-world test case. In this test case, there are multiple
slides, which means that the next and prev key bindings and hover clicks are enabled for all slides that
have a next, prev, or both. This test case also uses custom components. The two different custom
components in this test case are poem-text-box and fish-box. Poem-text-box is a component that
adds padding and centers the text in a box. Fish-box is an image of a fish with a custom background
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color so that the fish can change colors. The significance of this test case is to test custom components
without worrying about interference from functions.

SUHVHOIDARQ
presentation is a test case that combines the use of custom components and attributes. presentation
uses several different functions to define global colors and different custom components to define a
simple and flexible template for the entire slideshow. This presentation also features a
changebackground() function which changes the background of slides and components when invoked
by an on-click(). This presentation was used to demonstrate the final project to Professor Edwards,
highlighting SPWAG’s powerful ability to generate elegant, dynamic presentations without overhead
or additional software.

[LYHU

7 Lessons Learned

/ DXUHQ =RX
During this project, | learned valuable skills on how to work with a team. At first, | was hesitant to
work with multiple people since | already had an idea of what kind of compiler | wanted to write in
mind and | wanted to write the compiler own my own time. | was surprised at how accepting my
group was to take on my idea for writing a compiler that compiled to HTML, CSS, and JavaScript, but |
was even more surprised at how fast my simple idea of writing small compiler that created a one
page web application turned into a monstrosity that was supposed to handle practically every edge
case. | was a little overwhelmed by the language designs that my group came up with, but at the
same time, | was happy that others were able to build off of and improve upon my ideas.

| anticipated that it would be a challenge to meet up on a regular basis, since | had a really busy
schedule. Looking back at the semester, | wish that we had actually kept to the meetings that we
scheduled at the beginning of the year. At the beginning of the year, | thought we had a lot of time
and entertained the idea that we could complete the entire project during reading week. By reading
week, | regretted not having completed a majority of the compiler ahead of time.

| also struggled with the steep learning curve for OCaml. | was really confused by all the different
formats and the different ways of compiling various OCaml files. | didn’t really have a strong grasp on
the connection between the scanner, parser, abstract syntax tree, and the main executable. It wasn’t
until | was halfway done writing compile.ml that | started appreciating OCaml’s laconic syntax. | think
that | wrote compile.ml in a semi-object-oriented way since | was so used to programming in Java.
There were many times during this assignment when | wished that | could have programmed the
entire compiler in Java.

My advice for future teams is to start early and really try to learn OCaml’s weird quirks before
attempting the compiler. | wrote a lot of small programs before | felt comfortable with writing
compiler files in OCaml. There aren’t a lot of OCaml examples on the internet, so a lot of learning
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OCaml was trial-and-error. | think that it’s crucial to be comfortable with OCaml first before writing the
compiler.

$IVDE . KDQ

During the development process of this project, | learned not only a great deal about programming
languages, programming techniques, and development methodologies and approaches, but also
gained much experience contributing to collaborative, practical, large-scale development projects
according to a strict timelines.

From the very outset, this project was an exercise in familiarizing oneself with the unfamiliar. Not only
did it require learning a great deal about Computer Science theory, it required concurrently learning
an entirely new programming language and it’s associated functional paradigm in an extremely short
period of time, which, having had most of my previous programming experience in procedural
languages such as C or Java, was extremely unfamiliar to me. As a result, | was forced to quickly
develop a working understanding of functional programming, which allowed me to consider methods
of problem solving that would previously have been inaccessible or undesirable. Additionally, while
OCaml proved to be extremely difficult to learn, it was an effort rewarded by promising and exciting
results, adding another area of experience to my professional toolbelt. Finally, as the only group
member that programmed portions of the SPWAG compiler not only in OCaml, but in C as well, it was
fascinating to me to see how such different languages (in terms of both approach, methodology, and
implementation) were able to link cleanly into a single executable. I'd heard of different languages
being linked into executables concurrently in large-scale development projects, but having had minimal
experience in such implementations, this provided me an opportunity to experiment with linking and
the compilation process first-hand.

This project also served as a major learning experience in terms of working collaboratively in teams in
order to coplete project goals. Attempting to reconcile our differences and come to an agreement on
a fixed set of functionalities and objectives for our language proved to be not only one of the most
challenging parts of this project, but was also among the most enjoyable and enriching. Through my
many conversations with my teammates, it would always be an interesting to see what new issues or
design considerations they had conceived, as they were almost always ones | had either overlooked,
or were interpreted in different ways. This strength also proved to be a weakness, however, as
excessive time was spent debating minutiae of the project, rather than beginning our implementation
process, and letting the optimal design solutions take shape organically in the process.

Ultimately, it is clear to me that if anything would have been useful to facilitating the completion of
this project, it would have been having more time in order to work. Because of each individual’s prior
commitments, schoolwork, etc, combined with the rapid pace of this course, It was often difficult to
coordinate with group members to find enough mutually agreeable meeting times, resulting in many
potential lost hours of work. Additionally, it would have been extremely useful to have a prior
working knowledge of OCaml before beginning implementing the code. Much time was spent trying
to decode and debug the workings of this foreign language, in some cases, preventing measurable
progress on the actual project itself from being made.
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It was very interesting to work on a large scale project with a team, and certainly one of the first
times I've had such an experience for a class project. Overall, working in a team is fun, as outside the
classroom setting, communication, cooperation, and working off of each other’s strengths is crucial.
After all, the most awe-inspiring things are mostly completed by the work of many.

That said, there were things we’ve done correctly, other things we need to improve upon. | felt we
did a good job with matching people to what they were most familiar with. For example, Lauren was
better on the front end (ie compiler) since she was more intimately familiar with html/css/js than the
rest of us, Richard had more experience debugging and so worked on the semantic analyzer, | am the
most detail oriented, and so ended up writing the bulk of irgenerator etc.

On the other hand, | felt like we could have budgeted our time on this project better. | remember our
first few meetings spent on arguing about what to include and what’s more user friendly, and what’s
more stylish (There’s a reason SPWAG is swag with a P). But, in hindsight, we should have asked
ourselves more often, “Is implementing this feature as such going to work?” We had to make so
many changes to our design decisions while implementing because we realized that those just won’t
work. That certainly harmed the remaining time we had for testing.

Overall, if anything, this was worth it for the experience and the lessons learned.

S IFKDUG &KIRX

As the leader of the project, | gained invaluable experience from our SPWAG project. First, | added a
new programming language (OCAML, to a certain extent SPWAG) to my repertoir of languages. |
remember from the first homework assignment being absolutely confused by the novelties of
functional programming, but as the semester went on and the time | spent on the project increased, it
all started to make sense. Despite its very vague syntax error notification, OCAML is really good with
its strong type checking. Moreover, hours of testing and debugging OCAML programs has made me
really familiar with OCAML syntax. Personally, | feel that’s the only way for newcomers to functional
programming to learn: through trial and experience.

Aside from functional programming, | finally got the experience of working with a group on a
large-scale project. | personally thought we did a good job of having regular meetings (at least three
hours once a week, sometimes even twice) during much of the semester, but | will attest that we
could have been much more efficient. As one can imagine, there was a lot of arguments over design
philosophies and issues, which is fine, but it needs to be supplemented with written code. Without
actually writing the files, there’s no real way to come to final conclusions about how our AST should be
structured, and at some point, design decisions need to be fixed. Unfortunately, we recognized some
potential pitalls far too late, which made some parts of the compiler much longer and more complex
than it needed to be. If | could repeat the process, | would initiate the development phase much more
quickly, and have everyone start on individual assignments much sooner instead of having the entire
group decide on every facet of SPWAG. At this level, | think it’s fine for one person to exercise

30



judgment on his or her specific part of the code.

That being said, the team was clearly enthusiastic about the project, and that’s super important. If you
truly enjoy what you work on, you will be motivated, and you will feel absolutely great when you
finish. How many other groups have a language that can be used for both teaching and playing
games? Even better, how many people coded their final presentation in their actual programming
language, and had it work? For our group, both answers are yes.

$GEWD 0 DWKP GDU

First, some of my thoughts regarding team communication and organization - for the first two months,
weekly meetings are an absolute must. The majority of our group optimistically believed that 2 or 3
straight weeks of solid work at the end of the semester would be enough to pull off this project, but
that is absolutely the worst mindset to take toward this project, and this nonchalant attitude
prevented us from being able to complete the project because we just could not meet early enough
to make decisions. When you're still trying to nail down the details of your language and write the
Scanner/Parser/AST, all of the group members need to be available - without everyone present, the
team will be unable to effectively communicate their ideas and finalize those important decisions. I'm
not sure how easily we could’ve avoided this because we literally had about 1 hour a week on
average when all 5 of us could meet, and we failed to come to decisions within those time periods.
Our downfall was that we were still changing details in the last week or two, meaning splitting up the
code was a challenge, and this just made us extremely inefficient overall.

On the bright side, this was a good project to learn a new programming paradigm, begin to uncover
the wonders of OCaml, and also get a good intro to the types of decisions you have to consider and
make when designing something as large and complicated as a programming language. | highly
recommend that future students force their teams to meet as often as possible, as early as possible
during the semester no matter how much it seems like you can put this off until later - the truth is, you
just can’t. Read up on OCaml tutorials as much as possible, because you will see some crazy errors and
constructs that you won’t understand for a while, but as you see them over and over again, will lead
you to similar solutions in most cases. Furthermore, if you’ve never tried pair programming before,
this is a good project to try it with (if you have enough team members, that is). Working with
someone else on the same piece of code at the same time is great, especially in OCaml, because both
people have approximately the same familiarity with the language, so you can both contribute your
ideas of how to solve a specific problem, as well as catch small errors and bugs as you work together.

8 Appendix

Attach a complete code listing of your translator with each module signed by its author
Do []jinclude any ANTLR-generated files, only the .g sources.

”

0DQ63: $* / DUXDIH &RP SLOU) LBV

SIHSURFHWRUF
$XWRU $I\BE . KDQ
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5HDGV63: $* VRXUFH BN Z MKRXWAX® EWDFHV ~  IURP 6\BIQEDG,Q
DQG LQVHW FXU® EWDFHV DV DSSURSUDM 3 BHSIRFHWHG 63 $* FRGH IV
UHMUOHG \R FD@) 2 & DP OXGRIRQ DV D 6 W

IQFOGH GIE K!
IQFOGH WERK!

IQFOGH Y K!

IQFOGH WIH K
IQFOGH W VWSHVK!
IQFOGH  FDP CD@BF K!
IQFOGH FDP P HPRU K
IQFOGH FDP CP GDOHV K!

CHICHY8) B6,=(

YRG DGGL 7DEV IQAD FKDU GHICDIRQ A
o2
IRUL L Q L~
WFDVWGHILDURQ

LOAVG SHAD®B\ QN FKDU @QHE W) IQADE/ HQI\K A
UGUH BWHIH
LQNHVXOV
UVXOV BUFRPS WUH  GHIQH  LZK®I> @ 5(*B(; 7(1' ('
UVXOV BUFRPS BWUH  GHIQH LLZKIBI WZKI®I? 5(*B(; 7(1' ('
UBVXOV BUFRPS BWUH A CHIQH UL ZKI® U2 ZKI®?  5(*B(; 7(1' ('
L UVXOVASUQMAEBHW &RXGQRWRP SIBILIH T H W °

FKDU WP P HBWQ) CQHEWQ  \BE/ HQ\W
SUQNV WP P HOAKQY VWP P HG5 WK

UVXV BOH HE WOH WPPHGBWQ  18//
L 18// \AFKUWP P H3®\WQ UHVXOW
L WXV  WBQWPPHBWQ | A

SUQW XQXVXDER] [QABCFHW QM Q

UMD
CHOHL BHVXOV 5(* BL20 $7&+ A
UMD
" HOHA
ISUQMABHW 5HIH P DWK IDBIG
UMD

H W



FRUHVSRQGV W 2 & DP OXQRPURQWSH XQW! 6 \UQ)

&$0/ SUP YDGH FDP BSUHSURFHW YDAH XQW

AN

FKDUEXIIH®/8 ) B6 ,=( @
FKDU@H/XIIH®/8 ) B6 ,=( @

9 D05 7DE &KDUDAMY 7DE W 6 SDFH
FKDU WE&KDWBHW 2V

M} HBWFRQMQW 1] H IQFOGV18//

FKDU FRQOMQW P DABF I} HR FKDU %8 B6 ,=(
L FROMOW 18// 7

SHURU ) DIGIG R DABFDWM FROMQN

H W

FROMOXY @ ? P DNH QXOMP ICDWG

LQWRT DE/ HQIW
IQNTE/ HQ\W
LQAVSHAD®\ Qi ) @U

ZKI®! IIHW GH/XIHJ 98) B6,=( WaQ *
EXIH>y @ ?

RG7DE HQW  \BE/ HQ\K
\DE/ HQIW  \AWSQ @HY6XI 1HU \DES KD HW

L WWE/ HQW ! RG7 DE/ HQJW A
L VSHAD®\ QN[ ) @J ~
6 SHALDCFRP SRQHQAQABIGRH i Qi

FROMOAMBIQ FROMAN @ ?
VWFDVEXITHU "0
VSHAD®B\ QI ) @J

HomA
DGGL 7DEV RGY7 DE/ HJW EXIIHU
VWFDVEXITHU "0

“HOH L \DE/ HUW  RG7DE/ HQW A
DGGL 7DEV \BE/ HQIW EXITHU
WFDAEXITHU *
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AUFDVEXI THU @H/AXIIHU

XSGDMV VSHADOA QI 1@J
VSHADB\ QB ) @J 1V SHADB\ Q[ EHYAXIIHU \DE/ HQI\K

FKDU RG  FROMQW

FROMQSIH B EXIIHU

FROMQV  WHD@RF FROMOAVFRQMQE L H

L FROMQN 18// A
SHURU ) DIBIG R UDTRFDM FROMOW
IUH RG
H W

AUFDAFRQMQVEXI THU

3 UQW \WH ILQDCFXU® EWDFH 1L \WH (131 FROBAIGHG DQ. @HV
L RG7DE HQW! WS\ EXIIHU QX
FKDU RG  FRQMQW
FROMOSLH  \AWBIQEXIIHU
FROMQWV  UHD@F FROMQVFRQMOQWL H
L FROMQN 18// A
SHURU ) DIBIG R UDTRADM FROMQW
IUH RG
H W

AUFDAWFRQIMQAVEXI THU

L IHURUMEQ ~
|UHH FROMQW
SHURU ( WRUUHDAQ 1URP \WEQ
H W

SUQWV 5 HVXBITR VR FROMQN
UHMUD FDP BFRS\ BWIQI FROMQW

6FDQQOHUP @
$XWRY / DXUHQ=RX $IDE . KDQ <XQKH - RKQ : DQJ

RSHQ 3 DWHU
RSHQ/ ICHFRXQMU

$ GG IQMSUHDMRQ [RUMMY) QMDY



XONRNHQ

SDUH> U W@ MRNHQ®f EXI
3 A P XEBOHBFRP P HQWB[ EXI
A @AN@ R MR/ IOHFRXQMUGHARXQNVL (= /,1(
3 n3/86 "
_ 70,186 "
_ A7.0(6°
_ A9 (T
_ "$66,x 1"
_ rN48%/6°
3 n"127(48%/6°
_ A(667+$1°
N A 5($7(57+$1°
3 A127°
L A25 "
_ AgL
3 A3$5(1°
_ A53$5(1°
A ANYS$&(
h "5U6$&(
> NNYB$&.
_@ "5UE$&.
B n&200$ "
_R MR/ ICHFRXQMUGHARXQNVL (= /,1(
_ DW A$775 "
_FRPS n&203"
_IXGF SEIR
_ GHICH M)
_ HOH nTe(
_HG ML
_ IDOH N $I6( "
L D)o
_ P SRW "03257"°
_ MWD nNBS
_ QXO ~18// "
Y ) A5(7851°
_\V@EH nel,)
~ WKH A758( "
_You r9$5 °
_ ZKI® A
>D ] @ ] @mviow ~, IoW°
A @ bvwi A675,1* 6WQ VEVWW  6\WQ) BIQI\W W
>  @Dbvaw AL7(5%/ IQBRBWIQ) OV
> @ D/ A3(5&(17 IQBRBAWIQ) 6WQ) VXEQV 6 \Q) BIQI\W @V
MR ~M2)
_BDVFKDU AWDIVH ) DIGUH  1@BU DAFKDUDRMU - A & KDUHVFDSHG FKDU

DQG P X@BIHBFRP P HQN SDUH



MRNHQB[EXI S ( QGR FRP P HQW
_BAP XGBIHBFRP P HQAB{ EXI © ( DWAYHW \WIQ) HOH

SDUHUP O
<XQKH -RKQ : DQJ / DXUHQ=RX $IVIE . KDQ

RSHO$ WV
RSHQ/ IQHFRXQMU
GMEDWHBHURUP I 3UQINVHSUQN VDWIRXQGEH G P VI @HRXQN

\R\HQ/ 3$5( 1 53$5(1 3/860,1867,0(6"',9, ( $66,*1 (2) (48%$/6127(48%$/6
/(667+$1 *5($7(57+$1 12725 $1' &200$ 1(: /,1(

WN\HQ$775 &203)81& " () (/6( (1' ,) ,03257.,6$18// 5(7851 6/, ( 9$5: +,/( / %5 $&(
506$&( / U6$&. 595 $&.

RNHQ 1QN/,7(5%/ 3(5&(17

WHQ WWQ! ' 675,1*

RNHQ758( ) $/ 6(

QRIDWRE12 (/6(
CRADWRF (7 6(
®IV&200$

WKV$66,* 1

eIV 5

eIV§ 1
GIW48$/6127(48$/6
GIW(667+$1 *5($7(57+$1
®IV8/86 0,186
®IW,0(6"',9, (
WKW 2 7

BIW Y5 $&. 595 $&.
GIW3$5(1 53$5( 1

VABUWSUR] UDP
WSH $WHWRIWP ! SURIWDP

SIRIWP  JEEDODY IXCQRIRQY

QRKIQ N X
CSWRIWP 1(: /,1( A
_SWRIWP 9$5 , 1(: /,1( ~,GHQMHU MWV QG
_SWRIWP IXGFBGHFO AW G
IXQFBGHFO
"() 6/, (., /3$5(153$5(11(: /,1( /%6$&( WI\BOMBYES&( 1(: /,1(
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W 6@H

Q@PH ,GHOMHU
IRPDY @
IQKHWUQFH 1 RCH
SDIDPXDY @
ERG /MY

() &203," /3$5(1 IRPDOBRSVE3$5(1 ,6$,' /3$5( 1 DAXNDOBRSVE 3$5( 1
1(: /,1( /1 96$&( W \BOMB 9B $&( 1(: /,1(

W &RP'S

Q@PH ,GHQMHU

IRWP DO

IQKHAIGFH 6 RP H , GHQMHU

SDUDPMDY

ERG /MY

() $775 ) /3$5(1 IRPDOBRSVB3$5(1 1(: /,1( /%6$&( WW\BOMBIG$&( 1(: /,1(

A'AN

W $W

@PH ,GHOMHU
IRWP DY
IKHMUQFH 1 RQH
SDIDFMDY @
ERG /MY

() )81&, /3$5(1 IRPDOBRVB3$5(1 1(: /,1( / /6$&( WR\BOMBYBS$&( 1(: /,1(
W ) XGF
QPH ,GHOMHU
IRWP DO

IQKHWUQFH 1 RQH
SDIDFMDY @
ERG  / DMNHY
IRUP DOBRSW
_IRP DBOMW A NANBHY
IRWP DBOMW
N ASGOMHU @
_IRPDBOM&200S$ ' A GHOMHU

DRXDOBRSW

_DRAXDOBOMW A MNHY
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DRXDOBOAV
H'SU "> @
_DRXDOBOAM&200$S HSU

IGVBOW
/%6 $&. H SU5 % $&. IS
_IGBOW IS $&. HSUS9E$&. ~

P RGVBRSW
QRKQ = \Fo)
/Y $&( W \BOMB G $&(  AUUBFN/ MAHY

AR \BOAWV
1(: /,1¢( XD
CAR\BOA (: /,1( A
AW \BOAAR W A

VIR W
HSUL(: /,1( A([SU
5(7851 HSUL(: /,1( A5 HMO
%5 $&( W \BOMB 9B $&( 1(: /,1( A YBIFN / MABHY

) HSUL(: /,1( VW SUF12(/6( Al UBN@

) HSUL(: /,1( WIW/6( 1(: /,1( WEW Al
o4 (HSUL(: /,1( MRW A KB

9$5 " 1(: /.1 A HFOUVRQ , GHOMHU
9$5 ) $66,*1 HSUL(: /,1( A HDWIQ, GHOMHU

H SuU
127 HSU A1 RRS
_HSU3/86 HSU  "WCRS 30V
HSW ,186 HSU  "9ACRS 0 IOXV
HSU7,0(6 HSU 7~%CRS 7IPHV
HSU 9, ( HSU "%QRS ' IMCH
HSU(48%/6 HSU 7~UCRS  ( TXDW
HSU127(48%/6 HSU "%WQRS 1 RMIXDY
HSU(667+$1 HSU ~%UQRS  / HWAKDQ
HSU*5($7(57+$1 HSUMNUCRS  * UHDWIKDQ
_HSU25 HSuU AWCRS  2U
HSU$1' HSU  "WCRS  $QG
) $66 1 HSU  A$WUIQ,GHQMHU

1, 7(5%/ A MDN
_675,1* A WA
_3(5&(17 A ASHU

= 9 DUDE®I , GHQMHU
_758( N | MERROMKH °
) $/6( A | MERRODOH °
_18/1 WA ()

' levBOW & RP SRCHONGHQMEU | DANBHY
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' 13$5( 1 DRMDOBRSVE3$5 (1 P RGVBRSW
& DO

FOPH ,GHQMHU

DRXDY

P RGV

/3$5(1 HSU53$5(1 A

$WWP O
SXKRY 5 IFKDWBG&KIRX <XQKH -RKQ : DQJ DQG$AWD 0 DMP DU

GHOMHY
WSH IGHOMHU |, GHOMHUR AW

2 SHDRY
WSHRSHIDWRU 3GV _0IQXV_7IPHV_' IYIGH_( TXDV_1 RMTXDY_/ HAAKDQ _* BDWAKDQ 2 U $QG

) XQRIRQWSHV
WSHIXQFBWSH  6@H_&RPS_$Wi ) XGF

+ DQEBV FDQ R IXQRIRQY DQG FRP SRCHQW
WSH IXQFBFDD  ~
FQOPH IGHQMHU 1 DP HR WH IXQRUIRQ
DRXDY H SUQW  ( YDODWMG DRXYDCSDUDP HAWY
PROV WWW $GEMRQDOARMP HQN Z KIFK FRX@ EH D EGFN

( [ SHWMRQVY
DQGH SU
YQRSR HSU RSHDRU HSU D E
_1RRSR HSU DRQD DSSOHV\R ERRBDQV
_ MR 1OV
_/ MSHUR! 1OV
/IMUR WU 3IRR
_/ MERRCR ERRO \WKH
MO QXD
_$WUQR IGHOMHU HSU IRR
_9DUDEGIR! IGHQMHU  DANRXJK WLV IV QDP HG 9 DUDE®I FDQDOR EHWH QDP HR! D VIEH IXQRURQ
_&RP SRHOM! IGHOMHU H SUQAV  IGHQMHY FKIG @FKIG @AF \R IHFK FRP SRQHQW
_&DOR IXQFBFD® & D@ D IXQAMRQ XQATXH 1Q WDWINFDQ FRQBIQ AP HON

& D DQG H HAXMV IXQAIRY ) RIBZ V D FROMRAGZ GHBIBIGIQWH/ 50 5 HIVRQV GRF
DQGVWRW  6\DWP HOW : ,3

%BFNR W WA A

([SURHSU IRR EDU

_SHMWQR HSU UMD

JRHSU VRWWEW L IRR W W HOH WE W HQG

CKBIRHSU MRW ZKIBI L QL L QHGDY
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' HFOUMRQR! IGHQMHU ' HFOUQ) D YDUDE®!
' HDMJQR! IGHQMHU H SU ' HFOUQ) D YDUDE®I DQG \WHQ DWLIQQ) IMVRP HKIQ)

) XQPURQ GH IQUIRQ WDWP DNHV XS \WH EDVIE VWIKFUMUH Rl \WH SURJ UDP
WSH IXQFBGHIQURQ ~  + DQEBNV GHFOUDMRYY R IXQRIRQY FRP SRQHQN DWEX\MV VIGHV
WIXGFBWSH  HJ MIEH FRP SRQHQADMIEX\M IXQF
QPH IGHQMHU 1 DPHR WHIXGRIRQ
IRP DY IGHQMHUQMW 1 DP HR WH IRUP DCSDUDP HWMY/
IQKHIWUQFH  IGHQMHURSWRQ 1 DP HR DQ. SDUHQWFRP SRGHQW IHER,  RUQK©@
SDIDFMDY H SUBM 7KLY UHSUHVHQW \KH DRWD® SDWHG \R \IWH SDUHQW
ERG VWAV &RQAMRQDOS HMXUD6\BAMP HONV ) XQRAURQ' HFOUDIRQY & DA HW

7KHSWRIWDP WHD
WSHSWRIUDP  IGHQMHUQA IXQFBGHIQURQ @MW  JBEDODY IXQRV

7KH IRTRZ LQ) DUH QHHGHG \R RXABXVWRH DWWRUWMIL]
GMANQ) BRBIGHQMHU  IXQPURQ
GHRMHUY !V

GMIHF I BRIBFDOFDO
W BRBIGHQMHUFDOFQDP H A A
6\WQ) FRFDW  / MAP DS AMQI BRIBH SUFDODRXDY A
A P DK FDOP RGV Z \K
UBN @ |
_UBINWEW | 0 A6 FRODW  / MAP DS \WQIBRIBAR WAR W A °
VRPHMQJ ! (5525
DQGVMQIBRIBH SU  IXQRIRQ
1IRRSH ! A VMQIBRBH SUH A
_WQRSH RH !
AVMQIBRBHSUH A A
P DWK RZ W
30vV!  OlXV! _7IPHV! ' IMICH !
(TXDW ! _1 RMTXDY !
JHAMKRDQ ! _* UDWAKDQ ! !
22Ul _ $QG ! A A
AWIQIBRIBH SUH A
_/ MOAD | AMQIBRIBIQMD
_/MSHUO | VAMQIBRIBIQADA
/MUY T ? AVA ?
/MERRCE ! ILEWHQ WKH HOH IDOH
_/ MXD! QXO
_$WUQY H ! WKWBRBIGHQMHUY A AAWQIBRBH SUH
_9DUDEGIY ! \AWQIBRBIGHQMHUY
_&RPSRHOWY H | \AUQIBRIBIGHQMHUY A
6WQ) FRFDW /MWP DS IXQH ! > A WUQIBRBHSUH A @ H
_&D@ | \AMQIBRBFDQI
DQGVMQIBRIBAR W IXQPURQ
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YBANVWIW | 0O A6\ FROFDW / MWP DS VMQIBRBWY WARW A "0
([SUH SU ! \WKQIBRIBH SUH SUA T
SHMQHSU | UMD AWKQJBRBH SUH SUA ©Q
JHVY%BAN@ | I AVUQIBRBH SUHA Q AUQIBRBWY W/
JHV V | L AVUQIBRBH SUHA © A
VI BRBAR W A HOHT) AAWWQIBRBWR W
KBIHV | ZK® AVMQIBRBH SUHA 1 AAUWQIBRBWE W/
' HFOUDIRQL | YDU A VWQIBRIBIGHQMHUL A Q
' HDMJQLH ! YDU A WUWQIBRBIGHQMHUL A A WMQIBRBH SUH A Q

GMYAMQIBRBYGHO  IXQRIRQ
GQMHUV | YDU AVA 0

GVYAMQI BRIBIXQRIRGBWSH  IXQRURQ
6@H ! GHICHWIEH
_&RPS | CHICHFRPS
_$W! GHIQHDW
O)XEF | CHICHIXF

GVYAMQI BRIBIQKHIWBGRH LS
M A MQIBRBIGHOMHU P DRK LZMKGRPHIG ! IG_ 1RH ! ,GHOMHU (5525
AG\WQ) FROFDW  / IMAP DS VIMQIBRIBH SUS A

GMYAMQI BRIBIGHFAGHO
AQI BRIBIXQPIRGBWSH IGHFONA A
AUQI BRIBIGHQMHUIGFADP H A
AGWQ FROFDW  / MAP DS WUQIBRBIGHOMHUIGHFAORPDY A A
P DWWK IGHFOZ W
&RPS | \AMGQIBRBIQKHIMIQFH | GHFACKHUMIGQRH | GHFCSDUDPYDY
B!
A
0 A
6\WQ) FRQFDW  / MAP DS AQJ BRBWE WGHFCERG. A

o)

GMYAMQIBRIBSIRIWDP YD IXQFV
6\ FROFDW  / MAP DS VWIQJBRIBYGHFOMDWY A Q A

6 W) FRFDWVT  / MAP DS ANQI BRIBIGHFAXQRV

\HP DQAFBDQD®] HUP O
$XWRU 5 IFKDUG & KIRX

&RQMEXWRU $ GWD 0 DMP GDU

RSHQS$ WV

41



P RGX®I6\WQI0 DS 0 DS 0 DNH 6\

WSHW P ERBWEGI 7
SDUHQN Vi P ERB\JE®! RSWRQ
IXQAURQY  $\WIXQFBGHIQURQ DAV
YDUDEBN 6 DWNGHQMHUQAN

WSH WDQUOMRQBHQVLRCP HQA #
VFRSH W\ P ERBWE®!

: HGHHGWHWSHV IURP 6$67 EHFDXVH R DQ RYHWIKW

WSHW ,QNV3HU 6W_%RRO 6 GHWSH _&RP SWSH _$WIVSH ) XQPWSH 9 DUGHQMHU 1 X©

6 HH L W DQG W KDYH \KH VOP H WSHV
GVASHVBHTXDONW PDRKWWZIMB B! L W W
\KHQWKH
HOH IDOH

OMCHOMHBRBWIQ)  IXQRIRQ
V1 GHOMHUV

MM BRIBIGHOMHU  IXQRIRQ
GHOMHUY !V

GMAMQIBRBH SU  IXQRIRQ
V1 MUV
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VYR BRIBWSHBW IXQRIRQ
6 DWVQM! QW

_6DWIRRO!  %RRO

_6DWBW! 6W

_6DWBHU! 3HU
_6DWB@EHWSH | 6 @EHWSH
_6DW&RPSWSH | &RP SWSH
_6DWSWHVSH | $WIVSH
_6DWY XQAWSH | ) XQRINSH
6 DWW DUGHQMHU | 9 DUGHQMHU
6 DWIL XO!

GMANMQI BRIBIXQFBWSH  IXQRIRQ
6@H ! 6CCH

_&RPS | &RPS
W SW

DXF L )XEF

GVWSHBVRBW IXQRIRQ
6@H ! 6DWGCEHWSH
_&RPS | 6 DW&RP SWSH
SWU | 6 DWSWISH

) XGF | 6DWY XQRWSH

&RQMHYS67 IGHQMHAR 6$6 7 IGHQMHU
GWCHAM HQY  IXQRURQ
$VWGEHQMHUY ! 6 DWGHQMHUY
GMWYGHO  1LQGBYDUDE®! HQY VFRSH $ WGHQMHUIQ  / RFDWM D YDUDE®IE\ QDP H

6 DWGEHQMHUYGHO 6 DWW DUGHQMHU
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GMYAMQIBRIBH SU  IXQRIRQ
B! CRAPSBPHQOMG \HW

2 SHIMRQY 3GV_0 IQXV_7IP HV_' IYIGH_( TXDW_1 RMTXDY _/ HWAKDQ_* UHDWMWDQ_2 U_$QG
GWAMQIBRBEIGRS  IXQRIRQ
30V I 3GV
0IQXV ! 0IQxV
_7PHV ! 7IPHV
U MEH ! IMCH
(TXDV | (TXDW
_1RMTXDY | 1 RMTXDY
_/HMADQ |/ HWAKDQ
_* UDIMWDQ | * BHDMINDQ
$QG ! $QG
_2U!l 2U

7K1V 1LQGBYDUDE®! I XQPURQ IV DEDSWG IURP. \KH VIEHY
M 1QEBYDUDE®! VFRSH QDP H
W
/MMQG IXQ V ! V. QDPH VFRSH YDUDEBV
Z W 1 RBIRXQG !
P DVFK VFRSH SDUHQWZ W
6RP H SDUHQW ! 1IQGEBYDUDE®! SDUHQALDP H
B! DWVH1RBIRXG

7KL 1IQGEBIXQRIRQ IXQRIRQ JRHV XS \R J BEDOFRSH EHIRUH VHDURKIQJ
OV IIQEBIXQRAIRQVFRSHQ@DP H QP H LV DQIGHQMHU
OWHF JBEDOFRSH P DWK VFRSHSDUHQZ MK $@IXQRIRQY DUH JBEDO



_1RQH ! VFRSH

_6RPHSDBHQWV ! JEEDCEDUHQWV

o)

/ MVIQG IXQWB (DPH V IRPDY B IQKHWMIQFH B SDIDRXYDY B ERG B ! V. QDPH

JEEDOFRSH IXQRURQY
ZIKW1RBIRXQG ! 1 RWRXQG SUQWHUIRUP HADIH
GMEXIGBVNG) W S6\UQ) QH VW \W SE\MQIA Q ACH W\ 1Q

GWXQFBQDP VBV / MVRTGBBIVEXIGBMMQ)  / MAP DS IXQMWB QDPH V
IRP DY B IQKHMIGFH B SDUIDPXDY B ERG B | Q JHW®ED® FRSHVFRSH IXQRIRYY 1Q

GMOXP BIXQFV  / MABIQIW JHW GED® FRSH VFRSH IXQRIRQV 1Q
WDIVH ) DIOWH ) XQRIRQ QRWRXQG 1Q J REDO/FRSH

( YDODW IXQF FDO( YDODWM IGHQMHUR EH YDIG CRAWE@EH  HYDODW DRXD® DUH YDIS H SUHWMRQY
HYDGDW P RGV DU ABAMP HOW

FKHAN\R VHH L YD IXQRIRQ FDO
BWXQRURFDOHYY FDO
GMDPNVD@AV / MWP DS H SUHQY FDODRWMDY
DQGIG  1IGHAM HQY FDOFDP HIQ
BMWXQRW  11QGBIXQRIRQ HQY FDOFCDP HIQ

GMBDHQNFRSH 7
SDUHQW - HQY SDUHQW
IXGRIRQY  HQY IXQRIRQY
YDUDE®N  HQY YDUDE®NV

OWAKHANHEBIXGRBFDO ~

FQOPH  IXCGAWDP H
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DFMDY  FDODRXDY
PRGV FDOP RGY
1Q
FKHANHGBIXQFBFD®

& RQMUWWXQRURQ GHIQURQY IURP. $ WIR 6 DWWV
GWXQFBGH BFRQYHUAMRQ HQY 1GH $ WIXCFBCHIIQURQ
"6 DWWVIGH W
Q@PH 1IGHM HQY IGH QOP H

IRP DY /[ MAKHY / MVRGBBIWIXQO$SWVGHOMHUY | 6 DWGHQMHUY O @
ICH IRP DY

IQKHMICFH P DWK IGH ICKHIMIQRHZ W 1 RQH ! 1 RQH_6 RP H $ WYGHQMHUY !
6 RP H 6 DWVGHQMHUV

SDIDRXDY  / MABHY / MAVRGBBIWIXQCH | H SUHQYH O >aGH SDIDRXDY

ERG / MAHY / MAVRGBBIWIXQO/ | FRQYHUBWRY W O XACH ERG

&KHANIL YD@S H SUWMRQ
OV H SUHYY  IXQRIRQ

6P SGI HYDODUIRQR SUP MYHV
SWMOAY | 6DW MDAY 6 DWQW
_$WYISHUY | 6DWY MSHUY 6DWBHU
_$WIMUY | 6DVW IWWY 6 DWGW
_$WYIERROY | 6 DW MERROY 6 DWIARRO

_$WLMXO! 6 DWY MIXDE DWIL XD

_$WAQRS HSU RS HSU ! HYDADW RSHIDRY/

GWH  H SUHQYH SU DG
H  HSUHYHSU Q
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evBW H * HWWWHWSHR HDFK FKIG

DGBW H IQ

PDWKW RS WZLMK
_6DWERRO $QG_2U 6DWERRO ! $QGRURSHIDRY

6DWIACRSH RS H 6DWIRRO %RREDQ

_ 6DWQW / HAMAKDQ _* WDWOKDQ 6DVWQW ! |
6DWPAQRSH RS H 6 DWIARRO

_ 6DWQN 30V _0IQXV_7IPHV_' IYIGH 6DVWWQN ! $UMNKP HUFE RQIQN
6DWPACRSH RS H  6DWQW

_6DWBHU 30V 0IQXV_7IPHV ' IYIGH 6DWBHU ! $UMKP HIF RQ SHIFHOW

6DWIACRSH RS H 6DWBHU

B (TXDY_1RMIXDY B !  &RP SDIH$Q \MQ

6DWIICRSH RS H 6DW¥RRO

_ 6DWBW 30V 6DWEW_6DVWWQN6DWIRRO | 6 W & RFDIMCDIRQ

6DWIICRSH RS H 6DW6W

2 WHZ VH , QYD

"DRSE! WD) DOW %QRS A WKQJIBRIBEIQRS RS A KDV IQYDES RSHIDQGY

SWLRRSY ! FKHNLQUDM DQGH LVDERRBDQ
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OMWH  H SUHYYYIQ

GMBW H IQ *HWHWSHR H

P DWK W Z W

_6DWERRO! 6DWLRRSH 6 DWURRO

_B ! WDWH) DI 1 RARSHIDWRUUHTXILUHYV ERRCRSHUDQG

_$SWEWUIQG®V KV !
OMWH  H SUHQY KV FKHANIL YD@G H SUHWIRQ
DGIG  IGHM HQY BVIQ FKHANILL IGHQMHU
GMBW H WSHRWKV IQ
Il WSHVBHTXDON W \KHQ \KH WSHV QHHG \R P DWRK"

6DWSWUIQIG H 6 DWW DUGHQMHU

WDVH ) DIGUH AKQI BRBWSHBVWVA H SUMMRQ GRHV CRAP DWRK IGHQMHU AAWQ) BRIBWSHBW

_$WODUDE®IY ! 1 IGHOM IXQRURQZ RUW \KLY Z L@Y RIN
GMG IGHOM HYYYIQ
GMB W IG WSHR WKV IQ

6 DW@ DUDE®! IG 6 DW$ DUGHQMHU

OVYAMQI BRIBIGHOMHU  IXQRIRQ
GOMHUY !V
_$\M& DQIXQFFDO$ WXQFBFDD !

GWF  IXQRIRQFDTHQY IXQFFDQIQ ( YDODWM LL \KLV/ IV D
YDA I XQFBFD®

GWXQPW 1IQGBIXQRIRQ HQY IXQFFDOFQDP HIQ &KHANR VHH 1L VDIG IXQRIRQ
H MWV

: HQHHG\R QRZ FKHAN WDVWKH DU XP HQW DUH YD(G
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AN W

' RZHHYHQQHHG\R JHMVSHV IURP [GHQIMHWY VRP HKRZ "
GWRP DAV / MW DS IGHQM HYY IXQPWRWP DY IQ

GWRP DOWRIGHQMHY  / MAP DS MQI BRIBIGHQMHU IRUP DIAQ
OWCHQMHIARH S / MAP DS / WA

GWRWP DB\ SHY  / MW DS IVWWRWP DWIQ

* HVWH QMR DRXDY DQG WHUWSHY

OMDPAVDOVRANQIY  / MP DS \MIKQI BRIBH SU IXQFFDODRWDY 1Q
OWAQJWRIGY /MW DS IGHQMHBRIBMQ) DPMDORIQIV IQ
OMDPAD@AV / MWP DS IGHQM HQY VNQIVIRIGY 1Q

GVDRXDAVSHY  / IMAWP DS IMADRXYD@AWVIQ

FRP SDUH \WWH IRUP DO DQG DRXDY

OMWIH FKHANIVSHY QW QAW P DRK QAW QA Z W

_Xar@! \WKH

@B | DIWVH) DIOWH  \WHUH VKRX@ EH QR SDUDP HWY

B @ WIVH) DIGUH \WHUH DUH P MQJ SDUDP HMY/

BB!W

WSHVBHTXDO/ IWKG QW / MKG QW WSHVBHTXDO/ MDA/ MATDM

ZIMW) DIGWH KG | WIVH) DIGWH P VP DRKHG WSHY

Q

Il FKHANIVSHY IRUP DEMMDRXD@AMKHQ

OMBHF FROYHIBWE W IXQRIRQ
SWIERNWIW | 6 DWEABAN/ IMWAHY / MWRTBBIWIXQOY | FROMHUBWI W O

_$W{[SUH ! 6DW [ SUH SUHQYH

_$WBHMQH ! 6DWEHMQH SUHQY H

_SWVHV V| 6DWW H SUHQYH FRQYHWBW W/  FRQMHUBVY W/
_$WY KIBIHV | 6DWY KIBI H SUHQY H FRQVHUIBVN W/
_$\W HFOUDIRQ ,GHQMHUY | 6 DWY HFOUMRQ 6 DVWGHQMHUY
_$WV HFDWUJQ,GHQMHUV H ! 6 DWW/ HIDWLIQ 6 DWGHQMHUY H SUHQY H
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Q
BWXQFBFDMBFRQMWIRQHYY IF $\WXQFBFDO
"6DWFQDP H  IGHQM HQY IF FQDP H
6 DWDPXDY  / DAY / MWRGBBIWIXQCH | H SUHQYH O >@F DPXDY

6DWWP RGV  FROYHUBVY WF P RGV
1Q 6 DW\& DO IXQFBFDMBFRQYHWIRQ HQY IXQFFDO  WSHB\RBWIXQRVWY

WIVH ) DIGWH $ LI XP HON IRUIXQRIRQ GR QRWP DK \WRVH J LYHQ 1O \WH GHILQURQ

&RP SRCHOR! IGHQMHU IGHQMHUKDV \R EH VIEH RUYDUDE®! FRP SRCHQARUMIEH
_$WRP SRGHONVY H SUDAV !

GMWAKHANHGH SV / MAWP DS H SUHQY H SlAD

OMG  IGHOM HYYYIQ +RZ DIHZHIRQI \R JHAKH
WSH R \WH [GHQMHU

BWXCFW  IIQEBIXQRAIRQHQY'Y 1Q

BMAS  IXQRWNQ

OWAQIV  / IMAP DS VMQIBRBH SU H SUDAQ
OWGY  / MP DS IGHQMHBRIBWMQ) WIQIVIQ

Il WSHVBHTXDONS &RP'S _ WSHVBHTXDONS 6 @EH  \KHQ
© HGQHG\R GR UHFXWIRQ + HHV \WH JHQHDAGHD
YDVHVMS FXUHQREMFW |G
6\MS  FXUHOREMFW IGH SUDAW @
6\WMS UHP RYHH S @

6WS * RWWMS EUDNIRP GRS ZKHQH SWAMKDY EHHQ SDU/HG WURXIK

G FRP SIIQG Y H S FRP SWSH P DWK H SLV Z WK

5@ 6DWRP SRQHONIG FKHANHGH SV 6 DWA&RP SWSH
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1!
OMQHFRP S / MWKGH S/
DGQAZOW / MMIH S 1Q
BWRP SIXQFW  [IQEBIXGRIRQ HQY IQQHIRP S IQ
BWRP SWS  FRP SIXQAWAQ

L WSHVBHTXDOFRP SWS &RP S _ WSHVBHTXDOFRRP SWS 6 @H  WHQ

FRP SIIQG IQGHFRP S GHZ QWFRP SWS
HOH
WDIVH ) DIGH & DQ RQD INH FRP SRQHQWR! VIEH RURKHU
FRP SRGHQV
IQFRP SIIQG Y IV WS

WDIVH ) DIGWH & DQRQD \BNH FRP SRHQWR IEH RURKHUFRP SRQHQV

YHBZ FRGHLV RG

_SWHSWUIQIGH T * HCGHIDAGHD LV W P DINH VXUH \WH DU XP HQW DUH YD@5 FRGH P D\ QRWZ RINWKRXIK

OWGHFO W
ILQGBYDUDE®! HQY VFRSH IG
ZI 1 RBIRXQG !
WVH ( URU XQGHFOWHG IG-QMHU AIG
10
W SUHYDO W
ILQGBH SUHQY VFRSH
ILQGBYDUDE®! HQY VFRSH H
ZIWK 1 RBIRXQG !
WMVH ( UWRU XQGHFOWHGH SIWMRQ AH
1Q
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GWB ICBWSH YGHFQAQ JHWKH YDUDE®IV WSH

OWB HSBWSH  H SUHYDAQ
6DWSWUIQIG H  IGBWSH H SUBWSH

) RG RYHUDQ IQMUP HADWM VFRSH ARAMP HQADANNS®!
OV W W HQY W \BAWME W

OMGHZVFRSH A
SDUHQW  6RP HHQY
IXQARQY @
YDUDE®N @

"1Q

P DWK AR WZ DX

_$W([SUH ! HQY 6DWN [ SUH SUHQrH W \@W
_$SWBHMQH ! 6DWBHMQH SUHQrH , KDYH QRWZ UMKQFKHANQ) IRUH \ HW
_SWHENE | HQY 6 DWIABAN VQG / MVRTGBGIVWAR W GHZ VFRSH>@E W V@AWV
_$WBHMQH ! 2 QD IXQFV FDQ FDOHMD VR QR HIRUFKHFNQ) VKRX@ EH IIGH
®WH  H SUHQrHIQ
GMBW H IQ
L WSH T W UHMUDNSH
WHQ HQY 6DWE HWMQH AR \BAV

HOH WDVH ) DIGWH 5 HXMDWSH R IXQRIRQERG. GRAVQWP DIRK. IRXQG A AMQ) BRIBGDWWSH
WA EXW{ SHAMG A AMQI BRIBGDIWSH UAMUQISH

_SWEBNV | 7KV EGFNFRGH IV P RALHG IURP ( GZ DUBY VIEHY DQG GRHV GRAZ RN
OMHZVFRSH "6 SDUHQV 6RPHHQYVFRSH 6 YDUDEGN >@6 IXGAIRYY @ IQ

1 HZ HQVURQP HQAMDP H EXVZ W GHZ \A P EROEGBN

OMWHQY AHQYZMNVFRSH GQHZVFRSH' IQ

GW /DMWPDS IXQV | WRWHZHQYV V IQ
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Q-ZVFRSH6 YDUDEGN / MAHY QHZ VFRSH6 YDUDEGN — MIGH HIHFW
6 DWIABFN QHZ VFRSH V
SWHV Vv !
GWH  H SUHQYHIQ
GMBW HIQ *HMWHWSHRH
1L WSHVBHTXDON 6 DWWRRO\WHQ
GMQHZ VFRSH WHEGAN W W

6DWM H WRWHQYV WY WHQY'V &KHANWHQ HOH

HOH
WDIVH ) DIGKUH AMQ) BRIBWSHBVWVA WSH P XW\EH ERRO
SWMHV VvV I
OMH  H SUHQYHIQ
GMB W H IQ

Il WSHVBHTXDON 6 DWRRO \WHQ
OMOH WFRSH WHQERFN W W QZ\FRSH @V 1Q
OMB HOHEGAN WWW QHZVFRSH @V 1Q
W
QHWFRSH 6DW H  / MG \WWHEBAN / MKG HOHERFN AR \BAV
ZIMW) DIGWH KG | WIVH) DIGWH | IDBIG

HOHWIWH ) DWW SHAFDWM R, | VKRX@ EH ERRCEXWRXQG A VWQJ BRIBWSHBVWV

CSWY KIBIH V!
OMH  H SUHQYHIQ
OMBW HIQ *HMWHWSHR H
Il WSHVBHTXDON 6 DWERRO\KHQ

6DWV KB H WRWHQY'V &KHFNERG
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IXQRPIRQ

WIVH ) DIGUH VW) BRIBWSHBVWA WSH P XWNEH ERRO

_$WV KIBIH V !

OMH  H SUHQYHIQ
GMBW H IQ
L WSHVBHTXDON 6 DWE/ARROWHQ
OMCH WFRSH ®RSERG. WF W QHZ VFRSH @V 1Q
W
QHWFRSH 6DW KIBIH / MKG ®RSERG W \BAW
ZIW) DIGWH KG | WDIVH) DIOWH : KIBHIDIBIG

HOH WIVH ) DAUWH SHAFDW R, | VKRXG EH ERRCEXWRXQG A W BRIBWSHBWY

_$WY HFOUDURQ Y !

OMG  IGHOM HQY Y IQ
L IIQGBYDUDEBI HQYIG  IG WHQ | GHFOUMRQH MV GROVWD@RZ GXSTFDM
WIVH ) DIGWH 9 DUDE®I DOHDG. H, MV © H FRX@ XVH DQ LCHQMHUWR W

HOH Z H KDYH \R DGG WH YDUDE®! GHFOUMRQ \R WH A P ERONEG
HOH
UQRWH IG HQY YDUDE®V

HQY 6 DWV HFODIRQIG AR \@AW

_$WV HFDWUQY H !

IXQRIRQ

OMG  1IGHOM HY Y IQ
L IQCBYDUDEBIHYIG IG WHQ | GHFOUDMRQH MV GROWD@BZ GXSTFDWM
WIVH ) DIGWH 9 DUDE®I DOHDG. H, MV : H FRX@ XVH DQ LGHQMHUWR A

UQRH IG  HQY YDUDEBV
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OMH H SUHQVHIQ
HQY 6DW HDWUIQIG H WY \BW
OMB W HIQ
1L WSHVBHTXDON W \KHQ GR YDUDE®! WSHY GHHG \R P DWRK"

Z HKDYH W DGG \WH YDUDE®! G-HFOUDMRQ R \KH
WA P EROBDE®! , Q7 UM \KLY OWU

6DW HDWMJIQY H W ' HFOUQ) D YDUDE®! DQG WHQ DWLIQQJ IVWRP HMIQJ

WIVH ) DIGUH W) BRIBWSHBVWA H SUHWIRQ GRHYV QRWP DWK IGHQMEHU
AMIQ] BRI BWSHBWV

FKHEN\R VHH 1L IXQFBCHIQUIRQ LY YDES DQG UAMUD IXQRURQ KDWY HYDBDWG
GMWFKHANBIXQRIRQ HQY IXQFBCHIQUIRY P DWWK IXQFBGHIQURQERG. Z WK

5@ WDIMWH) DIOW ( P SWIXQAMRQVDHIQMES (P SWIXQPURQY QRIDERZ HG
!

OWHMUIBWSH  IXGFBGHIQURQWR:  KIEK WSH \WH IXQRIRQ UAMUDY KLY 1V XQXVHG EHFDXVH GHMJQ
DAXHV

: K\ DUHZ H HYHQ GRIQJ \KIY UHMUQ I
OWHMQCHQMH ~

W IXQFBCHIQURQW

ERQ  IXgBAHIQUWRQERG  UHMW

Q@PH  IXQFBCHIQWRQ QDP H

IRP DY IX@FBGHIQURQIRWP DY

SDUDFWDY  IXQFBGHIQURQ SDUDRXDY

IQKHIMIQRH 1 XQFBGH IQUIRQ LOKHIMDIGRH

GMBDUHQMARSH 7
SDUHQN  HQY SDUHQWV
IXQRIRQY  HQY IXQRIRQY
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YDUDE®N  / MAP DS IGHQMA HQY IXQFBCHIQURQIRWP DY #  HQY YDUDE®NV
"1Q
OWKHNHGBIXGFBCHIQURQ  ~
W IXQFBCHIQURQW
@PH  IXGBGHIQWRQ QP H
IRPDY  IXQFBCHIQURQIRP DV
IGKHMUGFH  IXQFBGHIQURQICKHIQRH  KRZ DUHZHIRIQ) \R GHDOZ W IGKHUIADGRH'

IQKHAMIGFH P DWK IXQFBCHIQUIRQ IQKHMIGFH Z MW 1RQH | 1RQH
6RP H$WYGHQMHUYV | 6RP H 6 DWGHQMHUV

SDUDPWDY  IXQFBGH IQUIRQ SDUDRMDY
ERG  IW{ / DMVROBOIWAR W SDIHQMRSH >@IXQFBCHIQURQ ERG
e,

FKHANHGBIXQFBCHIQUIRQ

$CGGD QMR IXQBCHIQUIRQY \R \WH A P ERONE®!
BMDCGBIXQFBCHIQURQY HQY IXQFCHY
BMDGEXQF VFRSH IXQFGH
A SDUHQNV VFRSH SDUHQW
IXGAIRQY  IXQFGH  VFRSH IXQRIRQY
YDUDE®N  VFRSH YDUDE®N *

Q

GMW@EDO / MAVRTGBBIVDGAXGF HQY IXGFGHY  QHZ VFRSH FRQEIQQ) DAIXQFBCHIQURQY
Q

GMXEVFRSH 7

SDUHQW 6 RP HJI®EDO

IXARQY @
YDUDEBN @

1Q / MWP DS FKHANBIXQRIRQVXEVFRSH IXQFGHV JBEDO QHZ) GHRY QHZ 6 FRSH
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$CGD QMR IGHQMHWY \R \WH A P EROBE®I
OMDCGBIGHQMHY HQY IGHQMHWY
OMDGAG VFRSH G
A SDUHQW VFRSH SDUHQW
IXGAIRQY  VFRSH IXQRIRQY
YDUDE®N  IG VFRSH YDUDEGN
10
GW®EDO / MWRTBBIVDGAG HYY IGHQMHY QHZ VFRSH FRQBIQQ) DIXQFBGHIQURQY
10
OVWXEVFRSH A
SDUHQW 6 RP HJ@EDO
IXCARQY @
YDUDEBN @

LQ GMWFKHANBIGHOMHUHQY IGHQMHU. & KHANVR VHH L IGHQMHULY YD@S QDP HD' GRHV IWH MAQ \WH
\A P EROE®! DOHDG. "

1L WSHVBHTXDO ILQGEBYDUDE®! HQY LGHOMHU IGHQMHU \WHQ
WIVH ) DIGWH ([ MY YDUDE®! GHFOUMRQ

IGHQMHU
1Q
GGV /MW DS FKHANBIGHQMHUVXEVARSH IGHQMHY 1Q
/ MW DS IGHQM VXEVFRSH 16V JBEDO  QHZ) GHFY QHZ 6 FRSH

5 XQSURIWDP Z W IGBXWSWB IRIWDP 6\ P ERB7 DEG! DQG RX\EX\WE DWB UR] UDP
WSHSIRIWDP  IGHQMHUQAW IXGFBCHIQURQ @AW J@EDODLY IXGFV
$CGWH IGHQMHY YDUDEGN DQG IXQRIRQ GHIQURQY \R J BREDOVARSH
GVWHYDSURI WP SWRIWDP JREDG DEGH
OMGHQMHY IXGFGHYV SRIWDP 1Q  * HVWKH IGHQMHUDAMDQG \WH IXQFBGH IQUIRQ DAV
GWGY  DAGBIGHQMHLY J REDG DE®! IGHQMHY
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DQGIXQFV  DEGBIXQFBCH IQURQY J BEDD DEG! IXQFGHV IQ
OMRXBXW GV IXQRVIQ

RXABXW

\DWWP O
$XWRU 5 IFKDUG &KIRX $AWD 0 DIMP GDU

RSHQ$WV @ HCHHG R [P SRWYH RSHIDWRLY DQG RIHUMWSH GHIQMIRQY RYHU WH VHP DQIFBDCDO] HULY UHD®

FRQXVHG RNHZ IVH
$ QREMFW P XVWEH RQH R \KHVH WSHV
WSHW ,QW 3HU_6W_%RRO 6 @EHWSH_&RP SWSH_$WIVSH ) XQFWSH _9 DUCHQOMHU 1 X@

GHOMHY
WSH IGHOMHU |, GHOMHUR AW

+ DQEBV FDQ R IXQRIRQY DQG FRP SRCHQW
WSH IXQFBFD@  ~
FCOPH IGHQMHU 1 DPHR \WH IXQRIRQ
DRXDY H SUDW  ( YDXDWMG DRXDCSDUDP HMY
PROV WWW $GEMRQDOARMAP HQN Z KIFK FRX@ EH D EBFN

([ SHWRQY
DQGH SIBGHEIO
_WORSR HSU RSHDWRU HSU D E
_1RRSR HSU DRQD DSSGHV\R ERRBDQYV
_/ MR 1OV
_/ MSHUR! QW
/MR WU 3IRR
_/ MERRCR ERRO \WKH
/MO QXD
_$WUQR IGHOMHU HSU IRR
_9DUDEGIR! IGHQMHU  DANRXJK WY IV QDP HG 9 DUDE®I FDQDOR EHWH QDP HR! D MIEH IXQRURQ
_&RP SROHOMR IGHQMHU H SUQAV  IGHQMHY FKIG @FKIG @AF \R IHFK FRP SRQHQW
_&DOR IXQFBFD® & DAY D IXQAIRQ XQATXH 1Q WDWIWFDQ FRQBIQ AP HQN

DQGH SU H SBGHMIO W

& DO DQG H HIX\MV IXGAIRQ ) RBZ V D FROMRAGZ GABIBGIQ\WH/ 50 5 HYIMRQY GRF
DOGWIW  6\DWP HON : 3

_OBFNR W VDAV A

([SURHSU IRR EDU
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_SHMWDR HSU UMD

JRHSU VRWWEW L IRR W W HOH WF W HQG

KBIRHSU VRW ZKBI L QL L QHGRY

' HFOUDIRQR! IGHQMHU ' HFOUQ) D YDUDE®!

' HDWMJQR! IGHQMHU H SU ' HFOUQJ D YDUDE®I DQG \WHQ DWLIQQJ IMVRP HKIQ)

) XQPIRQ GH IQURQ \WDWP DNHV XS WH EDVIE VWKFWUH R \KH SURJ UDP

WSH IXQFBGHIQURQ -+ DQEBN GHFOUDMRQY R IXQRIRQY FRP SRQHON DMIEX\MYV VIEHV
WIXQFBWSH  HJ MIEH FRP SROHQVDWIEX\M IXQF
QOPH IGQMHU  1DPHR WHIXQAURQ
IRP DY IGHQMHUOMW 1 DP HR WH IRWP DCSDUDP HWY
IQKHWUQFH  IGHQMHURSWRQ 1 DP HR DQ. SDUHQWFRP SRGHQW HER  RUQK©@
SDUDPXDY H SUQW 7 KLY UHSUHVHQN \KH DRXD SDWHG R WH SDUHQW
ERG WFWDAV  &RQAMRQDOS HXLD 6 \BWWP HOV ) XQRIRQ' HFOWDIRQY & DTV HW

7KHSIRIWDP IWHD
WSHSWRIWDP  IGHQMHUQAV IXQFBGHIQUMRQ @AW JEEDO/DY IXQFV

LLIHQHUDRUP O

$XWRU <XQKH -RKQ : DQJ &RQNEX\RU $I\DE . KDQ
5 HHUHGFH \WH $ VWRQD |RUIXQRIRQ WSHV DQG RSHIDRY DAHOH LV 1Q VDWW

RSHQ 6 DWW
RSHQ,U
RSHQ 6 @H
RSHQ( ®P HQW

| RRNXS \DEG

& XUBSDW ABAW Z W \KH VEEHV CDP H IRGRZ HG E\ \KH SDUHQNHOP HQW
7 KDWP HDQV L FXUBSDW KDV RQD RQH W) W D IEH

6 @GHV DUH DGGHG P P HADMO R VIEHVBRXW

FXUBHBP HQAARUAY WWH FXUWHQAHBP HOAL W 1G IV QR LYHQ
| IWIG IV JLYHQ FXBHBP HQAV 1 RGH DQG\ RX P XVWBRN VXS 1Q VIEHVBRXW

WSH GR\XSBBE®! 7
IXQFVBIQ IXQFBGHIQURQ 6 \WMQJO DSW 0 DS IXQRURQ QDP HV \R IXQRIRQY
YDUBIQ OMIDCBE QIO DS W * @ED DUDEGNV
VEBHVBRXW 6 @H \VIEH 6 QIO DSW 2 X\8X\W DS R MIEHV
FXUBMVIEH W 1 DPHR \WWH PXUHQMNIEH EHQ) HYDODWG
FXUBHBP HQNV ( ®P HQMBP HOARSUIRQ  7HP SRUDY VARUDI H [ RUPXUHQWHOP HQVEHRMH
VW ERXQG

-RKQWD\V , DIUH IGHQMHUY DQQR Q) RK ZHD
GMCBRBWI  IXQAIRQ, GHQMHUV | V

&RQMHW IXQFV 1 RADWY FRP SVVIEHY \R M GHIQURQY
BWXQFVB\RBM IXQFV
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/| MVRTBRIWIXQMV IXQF 6 DWWXQFBCHIQURQ | P DWRK IXQF WZ W
$WY XGF !
AUQDP H IXQF CDP HIRP DY IXQF IRPDYERG. IXFERG™ MWV
B! W
>AXQFV

* IYHQ GFDBRXMUDQG BFBRN UNMGHG E\ D ABMP HOAWHYDOLY P HUHV WHP 1RUD QU B GFDOYDUDE®
P DS IRURXWUVFRSH
5 HMUWDV \WH QHZ GFGRN
GMP HU HBEFDY GFDBR\MU GFDBIQCHU BRAXS
6\UQI0 DS IRG IXQNGD ! 1L 6\MQJI0 DSPHP ND
\WHQ 6 WQI0 DS DAGGNGD
HOH D EFDBIQHUBFDBRAMU GRNXS

&UHDWV D EOQN VEEH JLYHQ IW , GHQMHU
GMFUHDWBEDQNBVIEH L
BWIBFW
"6 @HSDEAQIBWS SDGAQIBERMP  SDGAQIBBIW  SDEAQIBUIKW
W\BFRBU EDFNJIRXQGBFRBU  IRQV  IRQBVIH  IRQBGHRIDIRQ
ERGU ERGHBFRBU
Q
BEHIG ICBWBY
LQHW SWY PDIH VMBI IIBFW RGFEAN 1 RQHRQSUHAW 1 RQH HBP HQV 6\MQI0 DS HP SW

&UHDMV D EOQN HBP HQW
GMWFDMBEOQ\BHBP HQN

BWIBFW

N ®OP HQMEVSD\ \WKH SRVMRCE] SRVMRCB\ P DUICB\RS

P DU LQBERWRP PDUICBBIW  PDUIBWKW  SDEAQIBRS

SDGEEQI BERNRP SDCEAQIBBIW ~ SDEAQIBWKW  \M \BFRBU

EDFNIIRXQGBFRBU  IRQV  IROBVIH  IRQBGHFRIDIRQ

ERGU ERGHBFRBU  ZIGK  KHIKW

Q

NOPHONG [PDIH WW VMBI IIBRWRQFGN 1 RQH HBP HQN 6\WQI0 DS HP SW*

%QGEY FW \R DQ HBP HQW
# SDUDP DWHEX\M \KH PW DAEX\M DV D M)
# SDUDP YDOH WH YDOH R EIQG MR, UGMIDO
# SDUDP HBP HQS WH HBP HQAR EIQG PW\R
# UHMLD WH XSCDWMG HBP HQWV/

GMLBEIQGBRABHBP HONDMIEX\M YDOH HBP HOS ( ®P HOMHBP HQN P DK DWEEXWM YDOH Z W
AVSD\ U/ MERRCE | "HOP HOS Z MW \AMBI "HBP HOS WBI Z W QVSD\ E
_ SRMRQ[ U/ MOAL | HBP HOS Z W VMBI "HEP HOS VWMBI Z W SRMRQE[  \MQIBRIBIQAL™
_ SRWMRQ[ U/ MSHUL ! "HOP HQS Z M VMBI HBP HQS VIWGBI Z W SRVMRGB]  AMQIBRIBIQALA
_ SRMRQ\ U/ MQAL | AHBP HQS ZIW MBI HEP HOS VMBI Z W SRMRGB\  \AQIBRIBIQAL™
_ SRMRQ\ U/ MSHUL ! HOP HQS Z W \VIMBI "HOP HOS MBI Z MK SRVMRGB\  \AMQI BRIBIQALA
_ PDUIQWS U/ MDAL ! HBP HQS Z W \IMBI HBP HQS VMBI Z M P DUICB\RS  \AMQJ BRIBIQAL ™
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PDUIQ\RS U/ MSHUL ! "HOP HQS Z W WG "HBP HQS \WMBI Z MW P DUICBVRS  \WIQJ BRIBIQALA
PDUIQERWRP U/ MOAL | HBP HQS Z M MBI HOP HQS VMBI Z W P DU ICBERWRP  \AWQJ BRIBIOW

PDUIQERWRP U/ MSHUL ! AHBP HQS Z M VMBI AHBP HQS VMBI Z W P DU ICBERNRP  \AWQJ BRIBIQW
PDUIQGIW ,U/ MDA | HBP HOS Z W \VIMBI HEP HOS AMBI Z W P DU ICBBIW \AUQ) BRIBION. ™
PDUIQGIW ,U/ MSHUL | AHBP HQS Z M VMBI HBP HQS MBI Z W P DU LOBBIW \AMQI BRIBIQALA
PDUIQ WKW ,U/ MOAL | AHBP HQS Z MW VMBI AHBP HQS MBI Z W P DU IGBUI KW \AWQJ BRIBIQAL ™
PDUIQ WKW ,U/ MSHUL | AHBP HQS Z M \VAMBI AHBP HQS \AMBI Z W P DU LGB KW \AWQJ BRIBIQW

SDEAQI WS U/ MOAL | HEP HQS Z MW MBI HOP HOS MBI Z W SDGAQIBWS  \MMQIBRIBIQAL ™
SDEAQI WS U/ MSHUL | AHBP HQS ZIW VMBI HEP HOS VMBI Z W SDAGAQIBIRS  AMQI BRIBIQA/

SDEEAQ) ERAWP U/ MOAL | AHBP HQS Z W VWG HEP HOS \WBI Z W

SDCAQIBERWRP  \AWQJBRIBIQA™

SDGAQ) ERWRP U/ MSHUL ! "HBEP HQS Z MW MBI HEP HQS VIWB! Z W

SDEAQIBERWRP  \AQIBRIBIQALA

LA

LA

SDEEAQI GIW ,U/ MDAL | HEP HQS Z W VB! AHBP HQS MBI Z 1M SDEEQI BOIW AMQJ BRIBIQN ™
SDEAQI GIW ,U/ MSHUL | HOP HQS Z M MBI AHBP HQS WMB! Z 1\ SDGGQJ BOIW AMQJI BRBIQWV

SDEAQI WKW ,U/ MDAL | AHBP HQS Z M \VAMBI AHBP HQUS B! Z W SDEEQI BUI KW VAMQI BRIBIOAL ™
SDEAQ) WKW ,U/ MSHUL ! AHBP HQS Z MW \WEI AHBP HQS \IMB! Z W SDEEQ) BU KW VAMQI BRIBIQA

W WRBU U/ WMV | HOP HQS Z MW WG HBP HQS AMBI Z W \M \BFRBU \/°
EDFNIIRXQG FRBU ,U/ WY | "HBP HQS Z M VMBI HBP HQUS \AMB! Z W EDFNJ IRXQEBFRBU V'
IRQAV ,U/ DMWY | HOP HOS Z W WG HBP HQS WGB! Z MK IRQW

IROVIH U/ MOAL | "HOP HQS Z M WG HEP HQS \WMBI Z W IRQBVI H  \WIQIBRIBION. ™
IRQAGHFRIDIRQ U/ MUV | AHOP HOS Z MW VMBI AHBP HQS VMBI Z MK IRQBGHFRIDIRQ V'
ERGHU U/ MDAL | HBP HQS Z M MBI HOP HOS AWMBI Z W ERGHU \MQIBRIBIQAL™
ERGHUFRBU ,U/ WV | AHBP HQS Z M VMBI HBP HQS \AMB! Z W ERGHBFRBU V°
ZIGK U MOAL ! "HOP HOS Z M MBI "HBP HOS VWBI Z MW ZIGK  \AWQIBRIBIQN. ™
ZIGK U MHUL ! "HOP HQS Z LMK VWG HOP HQS WWBI Z W ZIGK  \WIQI BRIBIQALA
KHIKW U/ MOAL | HEP HOS Z W \AMB HBP HQS MBI Z W KHL KW QI BRIBIQW. ™
KHIKW ,U/ MSHUL | AHOP HQS Z W VMBI HOP HQS WIMBI Z W KHLI KW AMQI BRIBIQNA

IG UMMMV | HOP HQBZIWIG V

PDIH ,U/ DMV | HOP HQ8 ZIWIP DUH V

COWW LU MUY ! HEP HOS Z MM W

_ BB ! WDIVH ) DIOWH 7KH IRGZ IQJ EXIONQ DWIEX\M [ QRAKVHG FRUHAV® RQFRP SRGHQNV A

DINEEX\M

%QGV FW \R D VIEH
# SDUDP DWHEX\M \KH PW DAEX\M DV D VAMQ)
# SDUDP YDOH WH YDOH \R EIQG MR, UDMDO
# SDUDP VAIEHS \WH 6 CCH \@eH

# UMD WH XSCDWG VIEH

GVULBEIQEBRABVIEH DWEXWM YDOH VIEHS 6 @HMWIEH P DMK DWEEXWM YDOH Z W
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SDEEAQI WS U/ MOAL | AEEHS Z MW AMBL MIGHS VMBI Z W SDCAQIBIRS  \WIQJ BRIBIQAL ™
SDEEQI WS U/ MSHUL | AMIBHS Z W VAMBIL MIGHS \AMBI Z W SDCAQIBIRS  \WIQJ BRIBIQNA
SDEAQ) ERWRP U/ DAL | AMIGHS Z M IMBL AVEBHS WMBI Z W SDGAQIBERWRP  \AUQ) BRIBIQA. ™
SDGAQ) ERWRP U/ MSHUL | MIGHS Z M VAMBI AMIBHS AIMBI Z W SDEAQIBERNRP  \AWQJ BRIBIQW

SDEAQ) GIW ,U/ MDAL | AMIGHS Z MW IMBI AMIEHS AMBI Z W SDAEQI BBIW \AUQ) BRIBION. ™
SDEAQ) GIW ,U/ MHUL | AMIEHS Z M \VAMBI AMIBHS VMBI Z W SDEAQI BBIW \WQI BRIBIQALA
SDEAQ) WKW ,U/ MDAL | AMIEHS Z MOIMBE AMIBHS VMBI Z W SDAEQI BUI KW \AWQ) BRIBIQAL ™
SDEAQI WKW ,U/ MSHUL | MIGHS Z MOAMBI AMIBHS AIMBI Z W SDEEQI BUI KW \AIQ) BRIBIQALA
W WRBU U/ IV | AMIEHS Z MOVIMBE AMEEHS IMBI Z W W \BFRBU V'
EDFNIURXQG FRBU ,U/ WV | AVIBHS Z W VIMBI MIEHS MBI Z MW EDFNJ URXQGEBFRBU V'
IRQAV ,U/ WY | AMEEHS Z W VMBI AMIEHS AVB! Z W IRQAW
IROWIH U/ MDAL | AMIBHS Z W MBI AMEEHS IMBI Z MW IRQBV] H - \AWQ) BRIBIQA. ™
IROAGFRIDIRQ U/ WY | AIGHS Z MOVAMBL AMIEHS IMBI Z W IRQBGHFRIDIRQ V'
ERGHU U/ MDAL | ATEHS Z W MBI MEEHS IMBI Z MW ERBHU. \AUQ) BRIBIQAL ™
ERGHUFRBU U/ WWV | AMIBHS Z W MBI MIEHS MBI Z W EREHBFRBU V'
QHW ,U/ IMEEH ,GHOMHUY | AMIBHS Z W GH WV
S U/ WWEEH ,GHOMHUV | AMTEHS Z MW SUHY V
PDUH U/ MMV | MIBHS Z WK P DIH V

BB ! W )DIOWH 7KHIRMZ Q) EXIGMQ DWIEXW IV CRAXVHG FRUMA® RQVIEH A DWIEX\M

* W \WH PW DEX\M R D SDMEXQUFRP SRCHQWATEH \WDWP XMWKDYH DOHDG. EHHQ ERXQG
# SDIDP DMIEX\M \WH DASEX\M DV D \AMQ)

# SDUDP SDW\WWH ,U/ WWRP S RU, U/ W@EH

# SDUDP BR\XS \WH BR\XS \DEG!

# UAMUQWH DMIEX\M DV DQ, UDAMDO

GVULBI HBRW DIWIEXW SDW GRNXS P DK SDW Z W

U WEH ,GHQMHUY !
GMIMHBVIEH  6\MQI0 DS 11QG V BR\XS VIEHVBRXWD

OMABQX@BIQ  FRP SDUH\BIQ IQ

GMABSHUMBI) 6\ JHWABIQ 6 BIQJIW VBIQ 1Q
OVMEHBWBIQNBIQ IQBRBAMY 6\ WXEVBIQ 6\ BQIWVBQ 1
OMQBRBSHIHBDMW

1L LVBQOXQKHBDWAKHQ , U/ MIXD
HOH LL VBSHUWHBDMAKHQ , Ul MSHUSHBRBIOAKHBDWY
HOH , U/ MDNQBR BWIQ) \WHBDWY
Q
P DK DASEX\M Z W
SDEAQ) RS ! IQBRBSHUWHBVEEH MBI SDCAQI BWRS
_ SDEAQ) ERWRP ! IQBRBSHUWHBMIEH WG SDAEQ) BERNRP
_ SDEEAQ) GIW ! I(QBRBSHUIWHBMIEH WGB! SDGEQIBRIW
_ SDEAQI WKW ! IQBRBSHUWHBMIEH WG SDGEQI BUI KW
CWWRBU ! U/ WWWWHBVEEH WGB! \M \BFREBU
_ EDFNJUIRXQG FRBU !, Ul INAMWKHBMIEH \AMB! EDANI URXQGBFRBU
_IRQV !, U/ IMWWHBVEEH WGB! IRQWV
_IROMIH ! IQBRBSHUWHBVIEH VAVG! IRQBMV] H
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_ IROAGHFRIDIRQ | U/ MWAWWHBVEEH WGB! IRQBGHARIDIRQ
_ERGHU ! IQBRBSHIWHBVIEH WG ERWGHU
_ ERGHUFRBU ! U/ MMMWHBMIEH \WMB! ERGHBFRBU
CQHW ! LU WEEH |, GHOMHUNHBMIEH GH W
_SBHY ! U/ IWEEH , GHQMHUKHBVEEH SUHY
_IPDUH ! U/ DMUKHBVIEH [P DIH
B! WDIVH ) DIOW 7KH IRMRZ LQJ EXLOMQ DWIEX\M GRHV QRW MWRUMIEH XVHG 1Q
JHW  ADMEX\M

U MRP S ,GHOMHUY VDA !
OMMHBVIEH  6\MQI0 DS 11QG V BR\XS VIGHVBRXAD
GMIMHBFRP S
W 6\UQI0 DS IIQG / MKG VOMNKHBVIEH HBP HOW
ZW1RBIRXQG ! DWH ) DO  &DQCRWIQG\WH IRBZ1Q) FRP SRQHQV AVA | A

| MKG VoMW
Q
H LV WH HBP HQAS LV WH IXOSDW |RUHURUSUQIY) OW\BDUDP 1V \WH SDUDCSDW
UMDY \KH HOP HOABHSUAVHOMG E\ \WH SDIN
GMBHF JHBFRP S H ( OP HQMBP HQVS  IXQRIRQ
@ H
_KG \0!
W JHBFRP S 6\WQI0 DS IIQGKGHHBP HON S\®
Z\ 1 RBIRXQG ! WDIVH ) DIOWH & DQQRWIQG \WH IRTBRZ 1Q) FRP SRQHQW A
6\ FRFDWV ! S

1Q
OMWKHBFRP S JHWBFRP SWWHBFRP S V VOAW / MABVDMWIQ

GVABQXOBIQ  FRP SDIH\BIQ Q

GMABSHUVBIQ 6\ JHWBIQ 6 GIQI\W VBIQ 10
GVSHBRBIONBIQ IOBRBMQ) 6\ VEVBIQ  6\WQ) BQIW\BIY 1O
GMOQBRBSHUIWHBDWY

1L LVBQXQKHBDWAKHQ , U/ MIXD
HOM LL VBSHUWHBDMAKHQ , U/ MSHUSHB\RBLOAKHBDWY
HOH , U/ MDNQBR BWIQ) \WHBDWY
Q
P DK DMIEX\M Z MW
QSO ! ,U MIRRONHBFRP S MBI QVSD\
_ SRAMRQ[ ! IQBRBSHUKHBFRP S MBI SRUMRCE]
_ SRAMRQ\ ! IQBRBSHUKHBFRP S MBI SRUMRQB\
_PDUIQ\RS ! IQBRBSHUKHBFRP S MBI P DU LCBRS
_PDUIQERWP ! IQBRBSHUWHBFRP S WGB! P DU ICBERNRP
_PDUIQGIW ! IQBRBSHUWHBFRP S \AMBI P DU ICBBIW
_ PDUIQUIKW ! IQBRBSHUWHBFRP S WGB! P DU ICBUI KW
_ SDEEAQI RS ! IQBRBSHUKHBFRP S MBI SDCAQI BWRS
_ SDEAQ) ERWRP ! IQBRBSHUWHBFRP S AMBI SDAEQI BERWRP
_ SDEAQI GIW ! (QBRBSHUWHBFRP S IMBI SDEAQI BBIW
_ SDEEQI WKW ! IQBRBSHIWHBFRP S IMBI SDEEQI BUI KW
_WWRRBU ! U/ IMWKHBFRP S WGB! \M \BFRBU
_ EDFNJIRXQG FRBU ! U/ IMMWWHBFRP S AMBI EDFNJ UIRXQEBFRBU
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_IRQW ! U MAWWKHBFRP S VWGB! IRQW

_IROMIH ! IQBRBSHMHBFRP S WG IRQBMV] H

_ IROAGHRIDIRQ | U/ MMUWHBFRP S VAIMB! IRQBGHFRIDIRQ

_EREU ! IQBRBSHUWHBFRP S MBI ERWGHU

_ ERGHUFRBU ! ,U/ IMUWHBFRP S MBI ERGHBFRBU

_ ZIGK ! IQBRBSHUWHBFRP S WGB! Z IGK

_ KHIKW ! IQBRBSHMHBFRP S WGB! KHIKW

G ! U MMUWHBFRP S IG

_IPDIH ! ,U/ DMUWHBFRP S [P DIH

CWW U MMUWHBFRP S M W

B! WDMWH ) DG 7KHIRTGRZ LQJ EXIGNQ DAEX\M GRHV RV MWRUFRP S XVHGIQ

JHW  ADMEX\M

_B ! WDWH ) DIUH 7KH IIWASDUDP HMUR JHW P XMNEH D MIH RUFRP SRCHQW

VHW \WH PW DMIEX\M R D SDMEXQUFRP SRHQVIEH \WDWP XWKDYH DOHDG. EHHQ ERXQG
# SDUDP DWHEX\M \KH DWIEX\WM DV D \AUQ)

# SDUDP DYDGH DV D ,UDMIO

# SDUDP SDW\WH ,U/ WWRP S RU, U/ W@EH

# SDUDP BR\XS \WH GR\XS \DEG!

# UAMUD \WH XSCDWG GRNXS \DE®!

GMLBVHBR\W DIWEX\M DYDOMH SDW GR\XS P DK SDW Z W
U/ IWEH ,GHOMHUY !
GMNHBVIEH  WBEIQEBPWBMEIEH DAEX\WM DYDGH 6\MQI0 DS 110GV BR\XS VIGHVBRXWIQ
ABRNXS Z W MIGHVBRXW 6\MQI0 DS DGG V \MHBVIEH GRNXS VIEHVBRXW
U WRRP S, GHOMHUY  FKIG @ !
GMINHBVIZH  6\MQI0 DS 11QG V BR\XS VIGHVBRXAQ
GMWHBFRP S
W 6WQI0 DS I1QG FKIG \WHBMIEH HBP HOW
ZIW 1 RBIRXQG ! WDIVH ) DI & DQORWIQGWH IRBZ IQ) FRP SRQHQV AVA | A

Q
GMKHBFRP S ILBEIQEBRWBHBP HQADWIEX\W DYDOH \MHBFRP S 1Q

\WHBVIEH HBP HON  6\MQJ0 DS DGG\WHBFRP S G \WHBFRP S \WHBVIEH HBP HOV - BR\KS
U WRRP S, GHOMHUV VDAV !
GMNHBVIZH  6\MQI0 DS 1QG V BR\XS VIGHVBRXND
OMKHBFRP S
W 6\WQJI0 DS I1QG / MAKG VAMKHBVIEH HBP HOW
ZIW 1 RBIRXQG ! WDIVH ) DI & DQORWIQGWH IRBZ IQ) FRP SRQHQV AVA | A
| MKG VDAV
Q
H IV WH HBP HQA'S LV WH IX@SDW IRUHWRUSUQIY OW\BDUDP L \WH SDIMDCSDW
UMDV \WH HBP HOABHSUAVHOMG E\ \WH SDIN
GWIHF JHBFRP S H ( BP HOMBP HONS  IXGRIRQ
@ H
_KG \0!
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W JHBFRP S 6\WQI0 DS IIQGKGH HBP HQW S \©
ZIMW 1 RBIRXQG ! WDIVH ) DIOWH & DQQRWIQG \WH IRMZ IQ) FRP SRGHQV A

6WQ) FRFDV ! S
Q
GMBDUHQBFRP S JHVBFRP S\WHBFRP S V VDAV / M/ MABHY / MAD/ MAHY VOW  1Q
GMWAKITBFRP S
W 6\MQI0 DS I1QG / MAKG VOAMKHBVIGH HBP HQW
ZIW 1 RBIRXQG ! WDIVH ) DI & DQORWIQGWH IRBZ IQ) FRP SRQHQV AVA | A
| MKG VDAV
Q

GMWKIGBFRP S IWBEIQGBRABHBP HQADMIEX\M DYDOH FKIGBFRP S 1Q
SDUHQBFRP SHBP HQV  6\IQI0 DS DG FKIOGBFRP S IG FKIOBFRP S
FKIOBFRP S HBP HONV - BR\XS
B! WDMWH ) DIGWH  7KH IWASDUDP HMUR VHW P XW\EH D VBEH RUFRP SRQHQWV

H FHSWIRQ'5 HMUYY [ FHSURQR @MIDO GRNXSBBE®

0 DIQIXQRIRQ WDVSHURWP V,5 JHQHIMRQ
GMIHQHIDM YDV IXQFV

&UHDM BR\XS \DEG
# SDUDP YD LV \WH YDUDEGN [URP 6 DW\BUR] UDP
# SDUDP IXQPV IV WH IXQRIRQ GHIQURQY ILRP 6 DWSLRILDP
# UAMUD \WH GR\XS \DEG! DV VSHALHG
GMWFIHDWBBRNXS YDUY IXQFV
BWIGBIXGFV BR\XS IXQF 6 DWWXQFBGH LQURQ
L 6\WQIODSPHP ICBWBWUIXQE QDP H BRN\XS IXQRVBIQ
WHQUDIVH ) DISWH 7 KHUH DUH \BR GHIQURQY IRUXQAIRQ(DP H - A ICB\RBVWY

IXQF COP H
HOHABR\XS Z W IXQPVBIQ 6 \WQJI0 DS DGG IGBWBMMIXQF QDP H IXQF
BR\XS IXGAVBIQ
Q
OWIBYDY BR\WXS IG  BR\XS Z W YD/BIQ 6\WQI0 DS DAG IGBWBVIG / MX@
GR\XS YDUBIQ
Q

/ MVRGBBIWICABYDY, / MWRCB®I WL XV

NXGPVBIQ 6\WQI0 DS HP SW
YDUBIQ 6\WQIO0 DS HP SW

VIEEHVBRXWG QI 0 DS HP SW
FXUBVEEH

FXUBHBP HQVL RQH®
IXQFV YD/
Q
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7KLY FDQ@ D IXQRIRQ R J HGHIDM (U

# SDDP 1GH IV \WH IXQRIRQ GHIQURQ 6 DWXQFBGH LQURQ
# SDUDP DRWD® DUH \H DRXDCSDUDP HMUQAWR QMDY

# SDIDP BRN\XS LV \KH GRN\XS \DEG
# UHMLD WH XSCDWG BR\XS \DE®!
GMIHF FDOIGH 6 DVWXQFBCHIQUIRY DRWDY GRNXSSDUDP

( YDODWV H SUAWIRQY IRUMBMF FRGH EIQGV HBP HQN HW
# SDUDP GFERN GFDY BR\XS
# SDUDP H SUAVMRQ WH H SUMWWIRQ R HYDODW
# UMD ,UDMDO GFDY BR\XS
GMIHF HYDOBFBRN  IXQRIRQ
6DWPACRSH RS H !
OWJ GFGRN HYDORFBRN IWH  1Q
OWJ GFGRN HYDOBFBRN IMWH  1Q
GMHYDODWBHT E  IXQAURQSW TXDY | E B ! QRVE IQ
PDRKU RS U ZIW

U MDA $WBOV U MDA | U MOAL L GFERN
LU MDAD $WBOV U/ MWWE ! U/ MW \AKQIBRBIQAD AE

@R\

U DMMUD $WBOV U MDAE ! U/ BMUDA \AWQIBRBIQNE
GFERN

LUDSHUL $WBGV UMSHUL ! UMSHUL L GFERN

LU DMSHUD $WBOV U/ IWE | U/ WA VAKQJIBRIBIQWD A
AE GFGRN

UMD $WBOV U/ MSHUE | U/ MMUDA WKQIBRBIQAE A

@ERN

U MMUD $WRBOV U/ MWWE ! U MNDAE GFERN

U DMMUD $WBOV U/ MIRRCE | U/ BMUD A \AWQIBRIBERRO
E GFGRN

LU MERROD $WBGV U/ DMVE !, U/ WA AMQIBRIBERRXD A
E GFERN

U DMMUD $WBOV U IWIEH ,GHQMHUE ! ,U/ MAUDAE
GFERN

U WEH ,GHOMHUD  $WBGV U/ WWE | U/ MADAE
@R\

U MXO$SWBOV U BMWE | U/ MWWE GFERN
LU MWD $WRBGV U MXO! U MWD GFERN

LU MDA $WO IV U MDA ! U MDA L GFERN
LUDMSHUL $WO IQXV U/MSHUL | U/ MSHUL L GFERN

LUMDAL SWIPHY U MDAL ! U/ MDA L GFGRN
LUMDAL $SWIPHY ,U/MSHUL ! UMSHUL L GFERN
LUDMSHUL $SWIIPHV U/ MDAL ! U/ MSHUL L GFERN
LUMDAL $SW IYIGH U MDAL T U MOAL L GFERN
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SUDMSHUL S $WW IMGH U IMQAL T U/ MSHUL L GFERN

LUMDA. $W( TXDY_$WAIL RMTXDY U/ MOAL !
U MERROAYDODWBHT L L RS GFERN
LUDNSHUL  $WY TXDO_$WAI RMTXDY U/ MSHUL !
U/ MERROHYDODWBHT L L RS BFGRN
LUDMUL SV TXDY_$WI RMTXDY U/ MWL !
U/ MERROHYDODWBHT  6\WQ) FRP SDUHL L RS GFERN
LUMERROL $W TXDY_$WAL RMTXDY U/ MERROL !
U/ MIRROHYDODWBHT L L RS BFGRN
LUMRPS GHOMHUL VO $W{ TXDY_$ WAL RMTXDY
U/ LWFRP S GHOMHUL VAV !
U/ MERROHYDODWBHT  6\WQ) FRP SDUHL L
/ MWRGBBIW IXQW V!
L VWWHQ 6\ FRP SDIHV V
HOH IDOH \WKH VOV VO RS

@R\
U WEH ,GHOMHUY — $\W TXDY_$\WI RMTXDY
U IWIEH ,GHQMHUYV |, U/ MERRCHYDGDWBHT  6\MQ) FRP SDUHV V RS GFERN

U MXO@ $W TXDY_$ WL RMTXDY U/ MXO!
Ul MERROHYDODWBHT WKHRS  BFGRN
B $W TXDY_$WILRMIXDY B ! U/ MIRROHYDODWBHT IDOH

RS GFGRN

LU MDA $VWHAKDQ U MDA | U MERROL L GFGRN

LU MDA $WY UDWWDQ U/ MOAL ! U/ MERRCL ! L
GFERN

LUDMSHUL  $WVWHWAKDQ U/ DMSHUL | U/ MERRCL L
GFERN

LUDSHUL  $WY UDWMUWKDQ U/ MSHUL | U/ MERRCL ! L
GFERN

UMWY $W HAKDQ U DMWY !
U/ MERRO 6 WK FRP SDUIHV V GFERN

UMYV $WY BDIMWDQ U/ WY !
U MIRROGWQI FRPSDIHY V | GFBRN

LUMERROY $WRULUMRROY | U MERROY _V  BFERN

LUMRROY $W$QG U MERROV | U/ MIRROV V
GFERN

"DRS E ! WDVH) DIGWH 6HP DQIF $ QDO] HUVKRXT SUQARXWHLLRU
IRUKLY RSHIDIRQ

_6DWLRRSH !
GMU BFERN  HYDOBFERN WH 1Q
P DK UZ W

JU MERRCE | U MERROCRVE GFBRN
_B ! WDIVH ) DIAUWH 7KLY FDQQRVWEH QRWG
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_GDWMOAL ! U MOAL GFGRN
_6DWISHUL ! U/ MSHUL GFERN
_GDWIMMY | U MWWV GFERN
_6DWIMIRRCE | U/ MERRCE GFGRN
_6DW MXO! U MXOGFERN
_6DWSWUIQ,GHOMHUL HB !
OWJ BFDY BR\XS  HYDOBRFERNH 1Q
L 6\WQIO DS P HP LBFDY
WHQU 6WKQI0 DS DGG LUBFDY GR\XS
HOH L 6 WKQJ0 DS P HP LBR\XS YDUBIQ
WHQU @FDY "BRNXS Z WK YDU/BIQ 6\WQI0 DS DAGLU

GR\XS YDUBIQ
HOH WDIVH ) DIOWH 8 QGHFOUHG IGHQMHU AL
_ 6 DWW DUDE®! ,GHOMHUL !
GWEFDY BR\XS GFERNIQ
L 6\WQJO0DSPHP LEBRNXS IXQAVBIQ
P DWK 6\WQI0 DS IIQG LERNXS IXQRVBIQ W2 M $ WG GEH !
WKH B ! IDOH

WHQL QRW6E\MQIO DS P HP LERNXS VEBHVBRXW
WHOW U/ IW@EH ,GHQMHUL ~ BFDY
A FDO 6 WQI0 DS 110G LBRNXS IXQFVBIQ S@BRN\XS
Z I\ FXBVIEH GR\XS FXUBVIEH
Z W 5 HMGY [ FHSWRQU O !
U/ DMIBH ,GHOMHUL — IMWBFERN ACZ W FXBVEEH BR\XS FXUBVIGH
HOH U/ IWEEH ,GHOMHUL  BFDY BR\XS
HOH LL 6\MQIO DSP HP L IMWBFBRN
WHQ 6\WHQI0 DS IIQGL IWWBFBRN  GFERN
HOH L 6 \WKQJIO0 DSP HP L VQGEFERN YDUBIQ
WHQ 6\WQI0 DS IIQG L VOG BFERN YDUBIQ GFERN
HOH WDVH ) DOWH 8 QGHFOUHG IGHQMHU AL
_ 6 DW&RP SRQHQAL HDAWV !
OMWWHBVIEH GFGRN  HYDOBFGRN 6 DWODUDEGIL  1Q
GMBFBRN P D\WK \WHBVIEH Z W
U MIEHB | GFERN
B! WDIVH ) DIOW 7KH IRGRZ Q) VIEH KDV QRAEHHQ FUHDWG
XVHG RQD &RP SRHOMMDO A ICB\WBUL

Q
BWIDMWEBFERNS

[ MWVRGBBIW
IXQ DRXDY GFBRN DRXDO! GBWU BFBRN  HYDO
GFERN IWDRXDOIQ U DRXYDY GFGRN
XBFERN  / MAHY HDAW
Q
WM / IMWRGBEIW
IXQQJ! P DWKUZIM
U WMWY VO
_B ! WDWH ) DAUWH 2 QO VWIQIV D@RZ HG1Q EWDANHW 1RU
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A IGBRBVWIL
@ MNHY LAV
Q
U WWRP S L VOV BFER\S
_6DW&DD !
BMBURFHWBEXISBIQBDMYEXISBICBQDP H
GWDRWDOBFERN  HYDABRFBRN MW/ IMKG | DRMDY  1Q
BWEBFDY BR\XS GFBRNIQ
P DIFK BR\XS FXUBHBP HOAZ W
1RQH !
GMMHBVIEH  6\MQJI0 DS I1QG
BRNXS FXUBVIEH GRNXS VIEHVBRAD
DRMDO GFDY
NBRNXS Z W VIEHVBRXW 6 WKQJ0 DS DAG
GR\XS FXUBVIEH
WBEIQGBRPWBVEEH EXIGBIQBQDP H DRXDO
\WHBVIEH GR\XS VIEHVBRXW
_BRPH[ ! DRXDO GFDY
NBRNXS Z W FXUBHBP HQW
6 RP H ILBELQCBPWBHBP HQAEXISBICBCQDP H DRWD]

Q
P DK | FQDP HZ WK

GHOMHU GVSD\ | SURFHWBEXIGBICBDWY GVSD\
_,GHOMHU SRIMRQ[ ! SURFHWBEXIGBICBDWY SRVMRQ [
_,GHOMHU SRMRQ\ | SURFHWBEXIGBICBDWY SRVMRQ\
_,GHOMHU PDUIQ\RS | SURFHWBEXISBICBDWY P DUIQ WS
_,GHOMHU PDUIQERWP | SURFHWBEXIGBICBDWY

P DUIQ ERWRP
_,GHOMHU P DUIQBIW ! SURFHWBEXISBICBDWY P DUIQ BIW
_,GHOMHU P DUIQ WKW ! SURFHWBEXISBIQBDWY P DUIIQ WKW
_,GHOMHU SDGAQ) WS | SURFHWBEXISBICBDWY SDEAQ) \RS
_,GHOMHU SDGAQ) ERWP | SURFHWBEXIGBICBDWY

SDGAQ) ERWRP
_,GHOMHU SDGAQ) GIW | SURFHWBEXISBIQBDWY SDGAQ) BIW
_,GHOMHU SDGEQI WKW ! SURFHWBEXIGBICBDWY SDAAQI WKW
_,GHOMHU W WFRBU | SURFHWBEXISBICBDWY W WFRBU
_,GHOMHU EDANJUIRXQG FRBU | SURFHWBEXISBICBDWY

EDFNJ UIRXQG FRBU
_,GHOMHU IRQV ! SURFHWBEXIGBICBDWY IRQN
_,GHOMHU IRQMIH | SURFHWBEXIGBICBDWY [RQMA] H
_,GHOMHU IRQAGHFRIMRQ ! SURFHWBEXISBICBDWY

|RQAGHFRIDIRQ
_,GHOMHU ERGHU ! SURFHWBEXISBICBDWY ERGHU
_,GHOMHU EREGHUFRBU | SUIRFHWBEXIGBICBDWY EREHUFRBU
_,GHOMHU ZIGK ! SURFHWBEXIGBIGBDW Z IGK
|, GHOMHU KHIKW | SURFHWBEXIGBIBDMY KHLKW
GHOMHU IG ! SURFHWBEXIGBICBDWY 1G
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_,GHOMHU IPDIH ! SURFHWBEXISBICBDWY [P DIH
_,GHOMHU \WWM W ! SURFHWBEXIGBICBDWY \M W
_,GHOMHU QHW ! SURFHWBEXISBICBDWY QH W
_,GHOMHU SBHY ! SURFHWBEXIGBICBDWY SUHY
_,GHOMHU IDQGRP !
GWDRXDOBFERN  HYDOBFERN MW/ MG | DRMDY

Q
GMWIHBUDQGIQMIHU 5 DQERP VHIBIQW 5 DQGRP L1QV/
LQMIHUIQ
P DK DRXDCY W
U MOAL | U MDA HBUIDQG L. BFBRN
B! WDIVH ) DIBW <RX P XW\BDW 1Q DQ LOMIHU
\R IDQGRP
_,GHOMHU RQFTN !
GWBWBFD® P DWK / MWKG| DRMDY Z WK
6DWEDD B ! |
B! IVH ) DIGW <RX P XWEDW IQDQ
IXQRPIRQ \R FDO\R RQ FOFN
Q
GWSDPXDY GFBRN
/ MNRTBOIW
IXQ DRMDY GFBRN DRWDO! GMWU GFERN
HYDOBFERN IWADPXDOIQ U DRMDY GFERN
XABFERN  / MABHY |BRBFDODRMDY
Q
BWEFDY BR\XS BFERNIQ
P DK BRNXS FXUBHBP HQ/Z W
1RH !
GMKHBVIEH  6\MQJIO DS I1QG
BR\XS FXUBVIEH GRNXS VIEHVBRXD
I MX© GFDY
NBRNXS Z W VIGHVBRXW
6 QIO DS DAG BRNXS FXUBVIEH
ANHBVIGH Z W RQFOFN
6RP HAUFQDP H IBWBFDQFQDP H DRXDE SDRXDY " BRNXS VIGHVBRXW
BRPH[ ! /MO GFDV
NBRNXS Z W FXUBHBP HQW
6RPHA ZMWRQYFTN 6RPHAUFQDP H IBWBFDOFQDP H DAXDY SDRXDY "
_,GHOMHU RQSHW !
GWBWWBFD® P DWK / MK | DPXDY  ZI\W
6DWEDD B ! |

B! WDIVH ) DIBW <RX P XW\BDW 1Q D IXQRIRQ
\R FD@DV QG SDUDP HIMUR RQ SUHAW
Q
GWNH BIRBSUHW GFBRN  HYDOBFBRN W/ MKG
| DPWDY  1Q
GMAH BWBSUHAW P DK NH BWRBSUHW Z W
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U WY TV
B! WDWVH )DIOW <RXP XWEDW QD W)
DVNH DV \WSDUDP HAMUR RQ SUHW

1Q
GWSDRXDY GFERN
[ MVRGBBIW
IXQ DRAXDY GFBRN DRMDO! BWU BFERN
HYDABFERN IWIDRXDOIQ U DRXMDY GFBRN
XGFERN  / MAHY |1BWBFDQDRXDY
1Q

BWEDY GRNXS GFERNIQ
GVWNHBVIEH 6 \WQI0 DS QG BRNXS FXUBMIEH

BRAXS VIEHVBRAQ
U MX©@ GFDY
NBRNXS Z W MIGHVBRXW 6\MQI0 DS DGG
GR\XS FXUBVIEH
ANHBVIGH Z W RQSUHW
6 RP H NH\ BIRBSUAW A UFQDP H IBWWRBFD@FQDP H DRXDY SDRMDY " ° BRNXS VEEHVBRXAW
| GHOMHU JHW !
GWSDIDP ®FGRN  HYDOBFERN W/ MG | DRXDY
Q
GWSDIDP GFGRN  HYDOBFERN MW/ MADK | DRMDY
Q
PDMK SDDP  ZIW
U DMWY | WBJHBPAVVSDIDP QG BFBRN
GFERN

B! WDW ) DAWH <RXP XWEDW 1Q D AW
Dv DREX\WM CDP HDV - QG SDUDP HWMUMR JHW

_,GHOMHU VHW !
GWSDIDP @FGRN  HYDOBFERN W/ MG | DRMDY

GWSDIDP GFERN  HYDOBFERN WV MK | DRXDY

GMBDIDP
PDRK SDDP  Z W
U WY TV
B! WM )DIOW <RXP XWEDWIQD
AU DV DWBEX\M QDP HDV - QG SDUDP HMUR VHW

Q
GWSDIDP GFGRN  HYDOBFERN MW/ MADK | DRMDY
Q
SDDP  IVWEBFGRN WBVHBPW SDIDP  SDDP~ SDUDP
QG GFERN

_,GHOMHUB !
7 KH UAMWR \WHVH @HY DUH [RUGRQ EXLONQ I XQRURQY
GWGHO
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P DK | FQDP HZ WK
( [ PHSVWKH VSHADCFRP SRHQMER]

GHOMHU ER !
"6 DWWSWERP S QP H 6 DWGHOMHU ER)  IRWP DY @

IQKHIMIQFH 6 RP H 6 DWGHQMHU ER]  SDUDPMDY &R0 @
$QRKHY \ RX P XWWIQG \WH IXQRIRQ
_,GHOMHUB !

GMRBVIEH FKHANG DWWXQFBGHIQURQ P DWWK
FKHANVZ W

$WG@H ! WDIVH ) DIOW & DQQRWADED VIEH
@H D HIXOUIXQRIRY A ICBWBVWI FQDP H

B! FKHN
Q
W QRBVIEH 6\WQI0 DS IIQG IGBRBWII FQDPH QG
GFERN IXQABIQ
ZM 1 RBIRXQG | DWVH ) DI  XQCHIGHG IXQAIRY A IGBRBWY
| FQOP H
Q
GWDRYDY GFERN

[ MWRGBBIW

IXQ DRAXDY GFBRN DRXDO! GBWU BFBRN  HYDO
GFERN IWDRXDOIQ U DRXYDY GFGRN

XAGFGRN /| MAHY | DRXDY

Q
OWEFDY BR\XS  GFERNIQ
OV UNMOHGBBR\XS
W U MXOFDOIGHFDRXDY BRNKS
ZIW 5 MY [ FHSURQU BR\XS | U BR\XS
Q

P DK IGHFONZ W
$SWBQH ! WDIVH ) DIOWH 7KLY VKRXGQWEH QVSO\ HG
SWHW ! U MXO BFDY UNMGHEBBR\XS
SWYXQF | U @FDY UHMOHGBER\XS
_$WRRPS !
BGWEFDY HMOHBBRXS H HF GFDY
UHMOHGBBR\XS | P ROVIQ
P DK GRNXS FXUBHBP HQZ W
%AQG \R VIEH
1RQH !
OMMHBVIEH  6\WQI0 DS IIQG
BRNXS FXUBVIEH UNMQHGBBR\XS VIGHVBRXWIQ
GMINHBHOP HQNV P DIRK
UHMUCHEBER\XS FXUBHBP HQWZ W
1RQH ! WDIVH ) DOW  ( ®P HQW
EIQEQ) HUIRJ
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BRPH[ !

Q

L 6\¥QIO DS P HP \WHBHOP HQNG
\KHBVIGH HBP HOW

WHQUIVH ) DIBWH  7KH IRGZ L
HBP HQWDOHDG. H MV IQVEH! FRPS  AWHBVIEHIGA | AWHBHOP HOAG

HOH

\WHBVIEH HBP HOV ~ 6\MQIO0 DS DGG
\KHBHBP HOAG \WHBHBP HQAKHBVIEH HBP HON

U MX© GFDY NHMOHGBERNXS Z W
FXUBHBP HQWV1 RQH
%QG R DQRKHUHBP HQW
_6RP H SDUBHBP HQW !
OMKHBHOP HQV P DWK
UHMOHGBBR\XS FXUBHBP HOWZ W
1RH ! WDIVH ) DOW ( ®P HQV
EIQEQ) HURU
BRPH[ !'[
Q
L 6\MQI0 DS P HP \WHBHBP HONG
SDUBHBP HONHBP HON

WHQWDVH ) DIOWH  7KH IRGZ 1)
HOP HUWDOHDG. H MWV IQGHIQUWRQ A IGBWBWUIGH QCOPH A AWHBHOP HONG

HOH

SDUBHBP HQWBP HONV  6\QJ0 DS DGG
WHBHBP HQAG \WHBHBP HQ/SDUBHBP HONHBP HONV

U MX© GFDY NHMUHEBERNXS Z W
FXUBHBP HQW6 RP H SDUBHBP HQW

$PXD® H HRXWY WP HQV
7 KLV SDUWERHVQVKVH \WH WSH IQIR P RUH XVH XARUDYDVFUSWARP ST OWURQ
# SDUDP GFERN ®FDY BRNXS
# SDUDP \ABAWWP HQWKH ABAMP HQARH H HPX\M
# UMD GFDY BRXS
DQGH HF BFERN  IXQRIRQ
6 DWIEBFNVRW | P HIHBBFDY IVWWBFERN / MVRTBOIV HE BFGRN W W
_6DW([SUH ! GMB GFERN HYDOBFGRN IWH 1Q BFERN
6DMMHV V |
GMY BFBRN  HYDOBRFERN MWW 1Q
P DK Y Z\K
U/ MERRODOH | P HUHBBFDY IWWBFBRN H HF BFERNV
UMDV ! PHIHBBFDY IWMBFBRN H HF GFGR\V
LUDMSHU ! PHUHBBFDY IWBFBRN H HF GFGR\V
UMWY ! PHIHBBFDY IWBFBRN H HE GFBRNYV
U MXO! PHIHBBFDY IWBFBRN H HF GFGR\V
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B! PHUHBBFDY IMWWBFBRN H HF GFGRNV
_6DW KIBIH V !
BMIHF BRS GFERN
GMY GFBRN  HYDOBFERN W 1Q
P DK Y Z \K
U/ NERRODOH | GFBRN
UMDV | GFERN
LUMSHU ! GFERN
UMWV ! GFERN
U MXOQ! GFERN
B! GRS H HF GFERNV
QP HIHBBFDY IVWWBFBRN GRS GFERN
_6DW HFOUDIRQ ,GHOMHUY !
L 6WQIO DSP HP V IMWBFERN
WHQUDVH ) DIOWH 7KH IRGRZ Q) YDUDE®! DOHDG. GHFOUHG AV
HOH 6\MQI0 DS DAGV/ MXO IMWNBFBRN QG BFERN
_6DW HFDWUIQ,GHOMHUV H !
GWJ GFNBRN  HYDOBFERN WH 1Q
1L 6\WQIO DSP HP V IVWBFERN
WHQUDVH ) DIBWH  7KH IRBZ Q) YDUDE®! DOHDG. GFOUHG AV
HOH 6\WQI0 DS DAGV U IMWBFGRN QG GFGRN
_6DWEHMD H B !
OWJ BFDY BR\XS  HYDOBRFBRNH 1Q
WDIVH 5 HMWY [ FHSUIRQ U BR\XS
Q

7 KLY VHAIRQINHV FDUH RN VFRSIQ) IWVXHV EHRUH FD@Q) H HF RQ AP HQW
$\WLJQWH GFDY IURP \WH DRWDCSDUDP HWY
BMBFDY
W / MAVRTGBBIW
IXQ@FDY IRWP DCDRXDO! 6\MQI0 DS DGG IGBRBVAIRUP DO DRYDOBFDY
6 \WQI0 DS HP SWIGH IRWP D& DRWDY
Z 1\ ,QDEEBDUXP HQAB !
WVH ) DOWH : URQ) QXP EHUR DUXP HONV SDAWVHG\R A IGBRBWY
IGH QP H
Q
,P P HADWO EIQG L I D VEEH XSCDW FXWHQNIEH DV Z HO
&UHDW \WH HBP HQML IW D FRP S DQG W SDUHQAWY ER|
&DQW SDUHQAL W D FRP S DQG IW SDUHQMY CGRWER]
) IOD® GRQRWIQJ 1L W DQ RWHUWSH R IXQRAURQ
BMBR\XS  IXQRIRQ
$SWE@H | GFDY "BRNXSSDIDP Z W
VIEHVBRXW 6 \MQJ0 DS DGG IGBWBVWIGH QDPH - FUHDMBEQQNBVIEH
IGH QDPH GR\XSSDWDP \EHVBRXW
FXBVIEH  IGBWBWUIGH QDP H °
_$WRRPS | P DWK IGH IQKHIMIGRH Z W
6RPH6DWGHOMHU ER| | @FDY "BRNXSSDUP Z W FXUBHBP HQV
6 RP H FUHDWBEDCN\BHBP HQW
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_6RPH 6 DWGEHQMHUY !
GMBDUHQN
W 6\WQI0 DS QG V BRNXSSDIDP IXGRVBIQ
Z\W1RBIRXQG ! WDWVH ) DG  7KHIRBRZ IQJ FRP SRQHQW
VQRAVHIGHG AV
Q
GMMERPS  IXQRIRQSWRRPS | WKH B ! IDOHIQ
1L IV&:RP S SDUHQMWV

WHQ
GMBFERN  BFDY GR\XSSDDP  1Q

GWSDIDRXDY GFERN
| MWRTGBBIW
IXQ DPXDY GFBRN DRXDO! GMWU GFBRN

HYDOBFBRN WIDRPXDOIQ U DRMDY GFGRN

S@BFGRN /| MAHY IGH SDUDRMDY

Q

W IVWBFGRN  FDOSDUHWSDUIDPXDY QG BFERN

Z K5 HXUWY [ FHSWRQU BR\XS | IVWEBFGRN BRNXS

WMVH ) DIOWH  $ FRP SRGHQWDQRQD IQKHIWURP D
FRP SRQHQANRU A IGBWWBWIGH QDP H
1R ! WDIVH ) DOW  7KH IRBZ Q) FRP SRGHWHHGY \R IQKHIWURP D
FRP SRCHQOW A ICBWBWIGH QDP H

B! @DV GRNXSSDUP
Q
1 RZ UHFXOAYHD H HPX\WM HYHY ABAMP HQAZ 1\ \WH XSCDWG BFDY
QG / MWRTBOIWH HE BRNXS IGH WIGH ERG

IQ

+ HUH IV Z KHUH DOWH IXQRURQY J HWADEBIG \IR SURGXFH WH ILQDCRXVBXW
GMBR\XS  FUHDMBERNXS YD IXQGFV 1Q
OMBUHBIU
W FDO6\WQI0 DSIIQG P DIQ BRWXS IXQAVBIQ @BR\WXS
ZMW 1 RBIRXQG | WDIVH ) DIGWH  7KHMH P XWW MDP DIQ  VIEH
Q
6\UQJIO0 DSIRG IXQNGO! G O SUHBIUMIEHVBRXW-@YDLY IXQRVB\RBM IXGFV

PO
$XWRY <XQKH -RKQ : DQ / DXUHQ=RX $I\BE. KDQ

LUP QL WH 1P P HADW UHSURVHCQDMRQ EHE HHQ WWH VDWW (DQG \WH DRXDAFRP SIBIG FRGH Z KIEK LV DQ
+70/ NGIZ M HP EHEGHG &66 DQG- DYD6 FUSW

$ @IXQRIRQY \KDW HQHUIDM ABMF FRGH DUH UMVROHG IQR |5 FRP SRCHQW Z KI®! DOIB. QDP IE FRGH DUH
UHSUHAVHQMG E\ \WH 6$6 7 IRUNDYDVFUSWI HQHUDMRQ
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$QHP SWWIY  FRUHVSRQGY R D QX@YDGH ) RUQROAIQ] RSMRQLY XVHG

RSHQ6 DWW/
P RGXGI6\MQIO DS 0 DS 0 D\H 6\

$@H SUHWRQV P XWWEH HYDODWG EHRUH SDMQ) \R IBYDVFUSW
WSH QMIDO
_ MR IOV
_/ MSHUR! 1OV
C/DMUR VA 3IRR
_/ MERRCR ERRO WKH
_/ WFRP SR 6 DWIGHQMHU W) @AV IGHQIMH FKICS @FKICS @AW \R IHRK FRP SRQHQW
_/ DMIEH R 6 DWIGHQMHU  IGHQIMHUDWA/ \WH QDP H R D VIEH
A )

7KWV IV D FDOR Z KDIMYHUIXQRWRQ LV FD@IG RGFTFN RURQBUHW
WSH MBFDO@ ~

FQOPH 6DWICHQMHU 1 DPHR IXQAURQ SDWHG\R MYDVRUISWFDQRQD EH R IXQF WSH
DRXMDY QMIDODAV 7 KH DRXYDCOSDUDP WY R \WH IXQRIRQ SDWHG FDQRQD EH QMDY

7KLYV IV \KH \MP SOWM | RUD@BRMEG! M IXQRIRQ GHIQUMRQY
WSH MBGHIQURQ  ~
@OPH 6DWICHQMHU  1DPHR \WHIXQAURQ
IRP DY 6 DWICHQMHUQAY ) RUP DCSDUDP HMY/
ERG 6 DWYAR WDAV Y%RO. R MYDVRUSWEHIQURQ

7K PW IV HWHUGFDWG Z W DQ HBP HOVRUDSS@HV \R D FOW R HBP HON FRP S GHIQURQ
P RGX®I ( BP HON VAKFW
WSHFW A

QvsD\  ERRO

SRVMRQE] AU
SRMRB\ Q)

PDUICB\RS QY
P DUICBERWRP AU
P DU ICBBIW AW
P DU LGBUI KW AW

SDEAQIBWRS WY
SDCAQIBERWRP AU
SDGEQIBOIW W)
SDGGEQI BU KW VAN

\M \BFREU AW
EDFNJ IRXQGBFRBU AN
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IRQN VWIQJ
IRQBVIH I
IRQBGHFRIVRQ WY

ERCHU VI
ERCHBFR&U W)

ZIGN AU
KHI KW ANQ)

( ®P HQW Z W D V@EH RUHBP HQW

WSH HBP HQW A

IG AU 8 ATXHIGR D FRP SRGHOW ,7+,1 W RAMUFRP SRQHQNVFRQFDWCDWM
Z W K\ SKHQV\R REBIQ PW IG

IPDOH \MWQ ,P DIH LOUGH \H HBP HQVRSUIRQDO

M W ARQ) 7 H WOVIGH \WH HBP HQVRSWRQDO

VWG FW &66 DV DSSTHG \R WY SDMFXOUHBP HQ/Z W WLV IG

RQFGFAN  MBFDORSWRQ 1 DP HR YDVFUSWXQPURQWR DSSO RQFGN HP SW AW P HDQV
RCH

P XWE®! HBP HQV  HBP HQ/6 QIO DS W 0 DS R HBP HOAG WU ! HBP HQW
HQG

PRGGIG@H KFW
3RWE®I &6 6 \KDWDQ DSS® \R VIEHV
WSHVIGHBRW 7
SDEAQIBRS WY
SDGAQIBERWRP AU
SDEEQIBRIW W)
SDEEQIBUI KW A

M \BFRBU AUQ)
EDFNJ URXQGBFRBU A

IRQNV Q]
IRQBVIH \ANQ)
IRQBGHFRIIRQ WY

ERGHU WK
ERGHBFRBU I

7KWV IV D MIEH
WSHWEH  »

IG Y GRWHWIEH QDPH R WH VIEH IXQAURQ
QH WY GRWHQHWAEH QP HR WHVIEH IXGRIRQWDWY GH W
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