[ll.  Start New Drawing (from scratch)

DRAWING ENVIRONMENT

Before you can use AutoCAD effectively, you must understand what you seen on the screen. When
working in an AutoCAD drawing, the screen will look similar to this:
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Pull-Down Menu

Contains the default AutoCAD menus. Menus are defined by menu files that you can modify or design on
your own. See chapter 4, "Custom Menus," in the AutoCAD Customization Guide. Additionaly, installing
third-party applications may add menus or menu commands. The default menu fileis acad.mnu.

Toolbars

Provide access to common commands. The toolbars are displayed when you start AutoCAD. These
toolbars are docked in various locations within the window. Y ou can easily move toolbars and turn them on
and off.

Y ou can change the size of toolbar buttons and reposition, add, or delete toolbar buttons. Y ou can also
change the toolbar name and turn tooltips on and off.
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To modify a toolbar

1 From the View menu, choose Toolbars.

2 If the toolbar you want to modify is not displayed, select it in the Toolbars dialog box.
3 Choose Customize.

4 While the Customize Toolbars dialog box is displayed, you can modify any displayed

toolbar as follows:

Drag toolbar buttons right or |eft to reposition them.

Create spaces by dragging a button to the right or left edge of the button beside it, but not past the middle.
Remove toolbar buttons by dragging them off the toolbar.

Add buttons to toolbars by dragging them from the Customize Toolbars dialog box to the toolbar. Change
the Categories selection to display the buttons you want to add.

Drag buttons from one toolbar to another, or press CTRL while you drag to copy the toolbar button to
another toolbar.

5 Choose Close to exit the dialog boxes.

Command line TOOLBAR
Shortcut menu Right-click atoolbar and choose Customize.

To rename a toolbar

1 From the View menu, choose Toolbars.

2 In the Toolbars dialog box, select the toolbar name, and then choose Properties.

3 In the Toolbar Properties dialog box, enter a new name.

To change the text displayed on the status line, enter new text at Help, and then choose Apply.
5 In the Toolbars dialog box, choose Close.

Drawing Area

Displays drawings. The drawing area size varies, depending on the size of the AutoCAD window and on
the number of other elements (such as toolbars and dialog boxes) that are displayed.

Crosshairs

Identifies pick and drawing points within the drawing area. Use the crosshairs, which are controlled by
your pointing device, to locate points and select and draw objects.

User Coordinate System (UCS) Icon

Shows the orientation of the drawing. AutoCAD drawings are superimposed on an invisible grid, or
coordinate system. Coordinate systems are based on X, Y, and (for 3D) Z coordinates. AutoCAD has a
fixed world coordinate system (WCS) and a movable user coordinate system (UCS). To help you visualize
the UCS location and orientation, a UCS icon is displayed in the lower-left corner of the drawing area.

Command Line

Displays prompts and messages. In AutoCAD, you start commands in one of three ways:
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- Choose an item from a menu or a shortcut menu.
- Click a button on atoolbar.
- Enter the command on the command line.

However, even if you choose commands from menus and toolbars, AutoCAD may display command
prompts and the command history in a command window. Y ou can display the command history dialog
box by pressing the “F2” button on your keyboard. This can be especially helpful if you list an object and
the information scrollstoo far to be seen in the command line area. Text from this screen can also be cut
and pasted into other documents.

Remember to watch the command line while working in adrawing. Many new users become confused
when commands do not work as they anticipated. The command line provides you with a great deal of
information regarding the status of your commands. It will instruct you to select items for editing, and
guery you for information (many commands do not have a dialog box for user input). If you do not see
“Conmand: " on the bottom line of the command line area, then your last command is still active.
Typically, pressing “Enter” will terminate the active command.

Status Bar

Displays the cursor coordinates in the lower-left corner. The status bar also contains buttons that you can
use to turn on common drawing aids. These include Snap (Snap mode), Grid (drawing grid), Ortho (Ortho
mode), Polar (polar tracking), Osnap (object snaps), Otrack (object snap tracking), Lwt (lineweight
display), and Model (model and paper space toggle). To toggle the drawing aids on and off, click on the
desired button once with your left mouse button. See chapter 7, "Drawing with Precision,” in the
AutoCAD Users Guide for more information about AutoCAD drawing aids.

Scroll Bars

The scroll bars allow you to pan the drawing display. AutoCAD scroll bars function just like those in other
Windows applications.
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Preferences

Most of how AutoCAD looks and behavesis controlled by configuration settings. Y ou can change many
AutoCAD window and drawing environment settings in the Options dialog box. For example, you can
change how often AutoCAD automatically saves a drawing to atemporary file, and you can link AutoCAD
to directories containing files you use frequently. Experiment with different AutoCAD environment
settings until you create the drawing environment that best fits your needs.

To change AutoCAD options

1 From the Tools menu, choose Options.
In the Options dialog box, choose a tab and select the settings that you want to change.

The Options dialog box will display:

Files Tab

L« Options [ 7]
Curent profile: SurvCADD 2000 Current drawing: Dirawing] . dwg

Files | Displa_l,ll Open and Sa\-'el F'Iottingl S_I,Isteml lzer Preferencesl Draftingl Selectionl F'mﬁlesl

Search paths, file names, and file locations:

% Support File Search Path == Browse. ..
% “Working Support File Search Path
% Device Driver File Search Path

Project Filez Search Path Eemave

elel

Menu, Help, and Mizcellaneous File Hames
Text Editar, Dictionary, and Font File Mames fifEve
Prirt File, Spooler, and Pralog Section Mames
Printer Suppart File Path

% Search Path far ObjectaRx Applications SefEurrent
% Automatic Save File Location
% Data Sources Location

% Drawing Template File Location
% Log File Location

% Temporary Drawing File Location
- @, Temporary External Reference File Location LI

eyt D i

o e

Specifies the active directories AutoCAD searches for zupport filez zpecific to your system. The
izt iz read-only and dizplays valid paths from the Support File Search Path that exizt within the

current directory structure and nebwork, mappings.
(1] I Cancel Al Help

This screen alows you to make changes to menu files, support directories, temporary file names, templates,
etc. To make changes, click onthe “+” to expand the options you need to modify. It may be necessary to
expand multiple levels to reach the changes you need to make.
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Display Tab

Lo Options EE
Cument profile; SureCADD2000 Current drawing: Drawingl. dwg

Files | Display | Open and Savel F'Iu:uttingl Systeml Uzer Preferencesl Draftingl Selectiu:unl F'n:ufilesl

—Window Elements — Dizplay rezolution
W Display goroll bars in drawing window |'| oo Arc and circle smoothness
[ Display screen menu
IE Segmentz in a polyline curve

I3 Text lines in command line window _ :
I':'-5 Rendered object smoothness
Colors... Forts... |4 Cortour lines per surface

— Layout elements — Dizplay performance
W Dizplay Layout and Model tabs [ Pan and zoom with raster image
W Dizplay margins ¥ Highlight raster image frame anly
W Dizplay paper background [ Tiue color raster images and rendering
¥ Dizsplay paper shadow v Apply zolid fil
v Show Page Setup dialog for new layouts [ Shove text boundary frame only
W Cieate viewport in new layouts [ Show silhouettes in wirsframe
— Crozshair size — Reference Edit Fading intensity

|1 oo J |5t| J
Ok I Cancel Lpply Help

This screen allows you to make changes to how the AutoCAD screen looks. The most used features on this
screen would be “Window Elements” (fonts, colors, scroll bars, etc.) and “Crosshair size” (thisisa
personal preference, with 100% extending the crosshairs to the edges of the drawing area).
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Open and Save Tab

Lo Options K
Current profile: SurvCADD 2000 Current drawing: Drawingl.dwg

I F'Iu:uttingl Systeml Llzer Preferencesl Draftingl Selectionl F'eriIesI

— File Save — External References [Frefz)

Sz = Demand load #refs:

I.-'-‘xutu:ulf.-'-‘n.D 2000 Drawing [ dwg) j IEnaI:uIeu:I j

W Save a thurnbnail preview image B st s o et lepers

|5EI Incremental zave percentage v Allow other users to Befedit curent drawing
— File Safety Precautions — ObjectdR Applications

V¥ Automatic zave Demand load DbjectsR apps:

I'I 20 Minutes between saves II:II:uiect detect and command invoke j
¥ Create backup copy with each save Proxy imagesz for cuztom objects:
[ Ful-time CRC walidation |5hnw proxy graphics j
bd aintain a |og fil .
B bz 2l s Iv Show Prosy Information dislog box
ach File extenzion far temporary files

0k, I Cancel Apply Help

This screen alows you to make changes to how drawings are handled when opened and saved. Note that
thisis where you set the frequency of automatic drawing saves. AutoCAD defaults to 120 minutes, but
with the improved speed of computers, you would be better served to set this option to 15 or 30 minutes.
Thisway, if the computer crashes, you only lose 15 minutes of work, not two hours.

The default file extension for temporary filesis.ac$. If your experience a system crash, or AutoCAD
freezes, you can find the temporary file (from automatic saves) in the directory specified under the “Files’
tab. To restorethe latest version of your work before the crash, rename the .ac$ file to .dwg file.

Temporary files are handy, but can be troublesome to find and use. Y ou are not sure what actually got
saved, just that it was not longer than 15 minutes before the crash (or whatever you set your interval to). A
better alternative to relying on temporary filesisto get into the habit of frequently saving your drawing. It
ismuch easier to click on the “Save” button at regular interval and not have to worry about changing file
names. Temporary files should be regularly removed from your hard disk, or network drive, to conserve
space and reduce clutter.

Another handy itemisthe .bak file. Thisisabackup file created by AutoCAD each time you save the file

you are working editing. Again, you just need to rename the .bak fileto a.dwg file to makeit avalid
drawing file.
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Plotting Tab

L Options K
Curent profile; SurvCADD 2000 Current drawing; Drawingl. dwg
Files I Dizplay | Open and Save i Suztem | Uszer Preferences | Dirafting I Selection I Prafiles |
— Default plot settings for new drawings — Default plot style behavior for new driawings
& Use as default output device % Use color dependent plat styles
I@' HPS RrmlE1A ;l ™ Uze named plat styles
" Use last successiul plot settings Default plaot style table:
. HFE R 1614 hi cth
Add or Configure Plotters. .. I oom menoenrame. & j
Drefault plat style far laper O:
— General plat aphions IB_I,IEDIu:ur j
When changing the plob device: Diefault plat style for objects:
+ Keep the layout paper size if possible IB_','EDIDr j
" Use the plot device paper size
System printer spool alert Add or Edit Plot Style Tables.. |
I"f""l"“'e‘-"'S alert [and log ermors) j : % Use Page Setup to change the plat style table
@ far the current layout in the current drawing.
OLE plot gquality:
ITE:-:t [e.g. text document) j
[ HS.E OLE application when platting OLE
obiects
(] I Cancel ] [ Help

This screen alows you to set the default printer that AutoCAD will use when you plot drawings. In
addition to naming a default plotter, you can set the default plot style table. Plot style tables can be edited
in the plot dialog box, and allow you to modify various settings that affect how the drawing is plotted. In
this example, a custom plot style table was created (for an HP Laser printer) that prints everything in black
(monochrome), except the color 9 (light gray on the screen). Color 9, in this case, was modified to print as
agray scae, which is handy for plots with shaded areas.
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System Tab

Lo Options
Current profile; SurvCADD 2000

Filez | Displayl Open and Savel Platting

Current drawing: Drawingl.dwg

— Current 30 Graphicz Dizplay
|GSHEIDND =

Properties... |

— Current Painting Device

Current Syster Painting Device

Accept input fram:
) Uigitizen arly
| [igitizen and movse

=

i User Preferencesl Draftingl Selectionl F'eriIesI

4 E3

— General Options
[ Single-drawing compatibility mode
¥ Show Startup dislog
¥ Display OLE properties dialog
[ Show all waming meszages
[ Beep on emar in user input

[ Load acad.lsp with every diawing
¥ Allow lang symbal names

—dbConnect Optiohs

v Staore Links index in drawing file
[ Open tables in read-only mode

0k, I Cancel Apply

Help

This screen alows you to set the general AutoCAD system settings. For example, by default you can work
with multiple documents in one session, but you can change AutoCAD to Single Document mode by
selecting Single Drawing Compatibility Mode under General Options.

After you install AutoCAD, you usually do not need to perform additional configuration tasks for the
mouse or digitizer, because AutoCAD uses the current system pointing device. However, you can change
the current pointing device and control whether AutoCAD accepts input from a digitizer only or from both
adigitizer and amouse. Other settings that you can change on the System tab include use of long symbol
names, startup dialog box display, behavior during user input errors, LISP file-loading behavior, OLE scale
dialog box behavior, warning message display, database connectivity behavior, and 3D graphics display

properties.
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User Preferences Tab

L Options K
Current prafile; SurvCADD 2000 Current drawing: Drawingl.dwg

Files I Displa}ll Open and Savel F'Iu:uttingl Suztem I Draftingl Selectiu:unl F'n:ufilesl

—"Windowsz Standard Behawior — Pricnity for Coordinate ata E ntoy
W ‘windows standard accelerator keys " Running object snap
¥ Sharteut menus in drawing area ™ Kepboard entry
Right-click Customizatior... 1+ Keyboard entry except scripts
—AutoCAD DesignCenter — Object Sarting Methods
wihen Insert Units are not defined. assume; ¥ Object zelection
Source content units: ¥ Okject shap
Ilnches j ¥ Fedraws
: : e v
Target drawing units: :: rEEEE
e [ Plotti
IInches j - Sl
¥ PostScript output
— Hyperlink:

. ' Lineweight Settings. ..
W Display hyperlink cursor and shartcut menu = 2 2

[v Display hyperink tooltp

(] I Cancel ] [ Help

This screen alows you to set up your drawing environment according to the way you work best. Y ou can
customize settings for shortcut menus and set display properties for hyperlinksin your drawing.

Other settings that you can change on the User Preferences tab include Windows standard behavior,
AutoCAD Design Center preferences, object sorting methods, priority for coordinate data entry, lineweight
settings, and hyperlink preferences.
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Drafting Tab

Lo Optionsz H
Current profile; SurvCADD2000 Current drawing: Dirawingl.dwg
Files I Digplay I Open and Save I Plotting I Syztem I zer Preferences : I Selection I Profiles I
— AutoSnap Settings —AutaTrack Settings
W Warker W Display polar tracking vector
v b agnet ¥ Display ful-zcreen tracking vecton
¥ Display &utoSnap tooltp W Display &utoT rack tooltip
[ Display &utoSnap aperture box
— Alignment Paint Acquizition
AutaSnap marker colar: & ;
* k l
||:| ellow ;l L
 Shift to acguire
—AutoSnap Marker Size —&perture Size
| |
_ |
(1] I Cancel Sppl Help

This screen alows you to control settings of several AutoCAD drawing aids. For example, AutoSnap helps
you locate exact points on an object. AutoTrack helps you draw objects at specific angles or with specific
relationships to other objectsin the drawing. Y ou can also set the color and size of the AutoSnap marker
(the box that shows up when you snap to endpoint of aline, for example) and the size of the aperture box
(the box displayed at the intersection of the crosshairs).

22



Selection Tab

L Options K
Current prafile; SurvCADD 2000 Current drawing; Drawingl. dwg

— Selection Modes — Grpz
W Moundverb selection ¥ Enable grips
[™ Use Shift ta add to selection [ Enable gips within blocks

[™ Presz and drag

Unszelected arip calar:
W Implied windowing

M Blue -
¥ Object grouping I J
[ Associative Hatch Selected grip colar:
| Red =l
— Pickbox Size — Gnip Size

L

1
. -J

(] I Cancel ] [ Help

This screen alows you to control the AutoCAD selection tools and object selection methods. Y ou can
control the size of the AutoCAD pickbox and specify selection modes that you want turned on while you
draw. For example, the Implied Windowing option creates a sel ection window when you click in the
drawing area. If you select Use Shift to Add to Selection, you can expand an object selection set by holding
down SHIFT while you select the new objects. Other settings that you can change on the Selection tab
include grip behavior and properties, press and drag selection, noun/verb selection, object grouping
selection, and associative hatch selection.
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Profiles Tab

L Options K
Current prafile; SurvCADD 2000 Current drawing; Drawingl. dwg

Avallable profiles:

<<Unnared Profile: » Set Curment
zrmrd]
SurvCADD 2000

Add to List...

Rename. .

Export_

Impart....

|
|
|
Delete |
|
|
|

Reszet

Default SurvCADD prafile

(] I Cancel ] [ Help

This screen alows you to create and save your drawing environment settings as a profile. If you share your
workstation with other users who use the same login name, you can restore your options by making the
profile current. Y ou can also create and save profiles to use with different projects. By default, AutoCAD
stores your current optionsin a profile named UNNAMED PROFILE. AutoCAD displays the current
profile name, as well as the current drawing name, in the Options dialog box.

The profile information is stored in the system registry and can be saved to atext file (an ARG file).
AutoCAD organizes essential data and maintains changesin the registry as necessary.

Once you save a profile, you can export or import the ARG file to and from different computers. If you
make changes to your current profile during an AutoCAD session and you want to save those changesin
the ARG file, you must export the profile. When you export the profile with the current profile name,
AutoCAD updates the ARG file with the new settings. Y ou can import the profile again into AutoCAD to
update your profile settings.

To make a profile current

From the Tools menu, choose Options.

In the Options dialog box, choose the Profiles tab.

On the Profiles tab, select the profile you want to make current.
Choose Set Current. Then choose OK.

Command line OPTIONS

Shortcut menu With no commands active and no objects selected, right-click in the drawing area
and choose Options.

Y ou can also initiate a specific profile before starting AutoCAD by using a command line switch.
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To make a profile current before starting AutoCAD

On the Windows desktop, right-click the AutoCAD icon to display the shortcut menu.
Choose Properties from the shortcut menu.
In the AutoCAD Properties dialog box, choose the Shortcut tab.
Under Target, enter /p currentprofile after the current target directory. For example, to make the profile
User12 current, enter the following in Target:
"c:\acad2000\acad.exe" /p user12
Choose OK to exit the dialog box.
The profile name you enter is the current profile each time you start AutoCAD.

When you have made all of the changes you require, click “Apply” to see the changes take effect, then
click “OK”.
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LAYER MANAGEMENT

Layers are like transparent overlays on which you organize and group different kinds of drawing
information. The objects you create have common properties including colors, linetypes, and lineweights.
An object can assume these properties from the layer it is drawn on, or properties can be specifically
assigned to individual objects. Color helps you distinguish similar elementsin your drawings, while
linetypes help you differentiate easily between different drafting elements, such as centerlines or hidden
lines. Lineweights represent the size or type of an object through width, enhancing your drawing and
increasing legibility. Organizing layers and the objects on layers makes it easier to manage the information
in your drawings.

Layer management is especially important when standardizing drawing files created in your office.
Standardizing layer names (and their associate colors and linetypes) makes it much easier for othersin your
office to easily understand what they are seeing.

Y ou always draw on alayer. It may be the default layer or alayer you create. Each layer has an associated
color, linetype, lineweight, and plot style. Y ou can use layers to organize drawings into groups of objects as
well asto identify different objects with varying colors, linetypes, and lineweights.

For example, you can create a layer for centerlines. Y ou assign the properties you want for centerlines
(color, linetype, lineweight) to the layer. When you want to draw a centerline, you switch to the centerline
layer and begin drawing. Y ou do not need to specify alinetype, lineweight, and color every time you draw
acenterline.

You can also assign aplot styleto alayer. Plot styles control how your drawings are plotted. For example,
you can plot adrawing with all the centerlines at a 50 percent value (or "screened") by assigning a plot
styleto that layer. Using layersis a major advantage of creating drawings with AutoCAD® instead of with
paper and pencil.

To access Layer Properties Manager

1 From the Format menu, choose Layer. i=

The Layer Properties Manager allows you to manage all aspects of your layers. You can:

Create or delete layers

Assign colorsto individual layers

Assign linetypes to individual layers

Control layer visibility (freeze to hide, thaw to display)

Set the current working layer

Lock or unlock layers (Locking is useful for displaying items on alayer you don't want to edit)
Control layer plot styles and whether layer plots, or not
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The Layer Properties Manager will ook like the following:

L Layer Properties Manager

— Mamed layer filters | N I Delet |
: Mew elete

IShu:uw all lapers jJ [ lrevert filber. | |

| [ Apply to Object Properties toolbar. Current | Show details |
|Eurrent Layer: 0

M ame I On I Freeze. .. I Lock I Color I Linetype I Lineweight I Plat Style I F'IDtI
l o 4] ' [ whie COMTINUOUS Default  Color 7
DIST=T 7 4] 1 [ white COMTIMNUOUS  —— Default  Color 7 &
EX=ISTIMNG o 4] [ ellow DASHED — Default  Color_ 2 &
FIMAL 7 & ' gRed CEMTERZ —— Default  Color_1 &
FMTDESC 7 & ' [ Green COMTINUOUS  —— Default  Color 3 &
FMTELEY L 4] 8 W Blue COMTIMUOUS  —— Default  Color & &
PHTRMARE o 4] = gRed COMTINUOUS  —— Default  Color_1 &
FHTHO 7 & ' [ whie COMTIMUOUS  —— Defaulk  Color 7 &
FHTS o 4] ' |gHRed COMTINUOUS  —— Default  Color_ 1 &

Layer
Frozen
Layer not
Laver Locked Laryer with F‘Iu:?titable
Custamized
Linetype
|EI Tatal lapers 9 Lavers dizplayed
(] Cancel Help

Complex drawings can remain organized by thoughtful use of layers. Care should be taken, however, that
you do not go overboard with layers. Drawings with too many layers can become cumbersome to use.
Layersthat are no longer needed should be deleted to save drawing space and remove clutter.

Nested Layers
Ortho

Snaps
Coords
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UCS BASICS

Asyou draw you use the coordinate system to specify pointsin the drawing. All information entered in
AutoCAD islocated on a Cartesian coordinate system. Y ou can locate and use your own movable user
coordinate system (UCS) for working on angled, isometric, or orthographic (3D) views.

Rotating the UCS about the Z axis can be helpful if you have a drawing that will not fit well on agiven
page size with North aligned with one edge of the paper. Rotating the UCS can provide for better fit and
presentation.

A Cartesian coordinate system has three axes: X, Y, and Z. When you enter coordinate values, you indicate
apoint's distance (in units) and its direction (+ or —) along the X, Y, and Z axes relative to the coordinate
system origin (0,0,0) or relative to the previous point. Usually, when you begin a new drawing in
AutoCAD®, you are automatically in the world coordinate system (WCS); the X axisis horizontal, the Y
axisisvertical, and the Z axisis perpendicular to the XY plane. In simple terms, the display you see when
working in the WCSisaplan, or “bird’seye” view of the drawing.

In addition to the WCS, you can define a movable user coordinate system (UCS) with a different origin and
axesin different directions. Y ou define a UCS in terms of the WCS. Y ou can use atemplate withaUCSto
start a drawing that does not use the WCS. Be sure that you fully understand how a UCS differs from the
WCS. When inserting a block or drawing into your current drawing, they may not be placed in the desired
location if the coordinate systems do not match.

Polar coordinate systems use a distance and an angle to locate a point. When you enter polar coordinate
values, you indicate a point's distance from the origin or from the previous point and its angle along the XY
plane of the current coordinate system.

To indicate the location and orientation of the UCS, AutoCAD displays the UCS icon either at the UCS
origin point or in the lower-left corner of the current viewport. If theicon is displayed at the origin of the
current UCS, across (+) appearsin theicon. If theicon is displayed in the lower-left corner of the
viewport, no cross appearsin the icon.

If you have multiple viewports, each viewport displaysits own UCSicon.

AutoCAD displays the UCSicon in various ways to help you visualize the orientation of the drawing plane.
The following figure shows some of the possible icon displays.

indicates —
WYCS

CE at WaCs JCE at ICE rotated UCs rotated  UCS viewed
origin abhout 7 axiz ahout X axiz  from below

Exampies of UCS jooh display

N
%

hroken pencil icon
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The broken pencil icon replaces the UCS icon when the viewing direction is along a plane intersecting the
X and Y axis. Specifying coordinates with the pointing device while the broken pencil iconis displayed
produces points with nonzero Z values. Results may not be what you expect. Make sure that the UCS icon
display indicates that the viewing direction is at an angle that allows sufficient pointing device accuracy
before attempting to specify coordinates or edit your model.

To turn the display of the UCS icon on and off

1 From the View menu, choose Display =»UCS = Icon.
2 To turn the display of the UCS Icon on or off, select On.

A check mark beside the On option indicates that the icon is displayed. Choose On again to remove the

check mark and turn the UCS icon off.

To display the UCS icon at the UCS origin

From the View menu, choose Display=» UCS =» Icon =» Origin.
A check mark beside the Origin option indicates that the icon is displayed. The UCSiconis displayed at

the origin of the current coordinate system. Choose Origin again to remove the check mark and display the
icon at the default position in the lower-left corner of the current viewport.
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