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246 PART IV: THE INTERACTION

cursor makes as it merely passes over something on the screenlfi-_§:_'et1rsog
Once the captive phase has begun, I call changes to the cursoripmajglvj

i9“..r.s9r'l.iinfiI!.1§-

Microsoft Word uses the clever free cursor hint of reversing the angle of the
arrow when the cursor is to the left of text to indicate that selection will be line-
by-line or paragraph-by-paragraph instead of character-by—character as it nor-
mally is within the text itself. Many other programs use a hand—shaped cursor
to indicate that the document itself, rather than the information in it, is drag-

gable.

Microsoft is using captive cursor hinting more and more as they discover its
usefulness. Dragging—and-dropping text in Word or cells in Excel are accompa-
nied by cursor changes indicating precisely what the action is and whether the
objects are being moved or copied. In Windows 95, when you drag a file in the
Explorer, you actually drag the text of the name of the file from one place to
another.

When something is dragged, the cursor must drag either the thing or some sim-
ulacrum of that thing. In a drawing program, for example, when you drag a
complex visual element from one position to another, it may be too difficult for
the program to actually drag the image (clue to the computer’s performance
limitations), so it often just drags an outline of the object. If you are holding
down the CTRL key during the drag to drag away a copy of the object instead
of the object itself, the cursor may change from an arrow to an arrow with a lit-
tle plus sign over it to indicate that the operation is a copy rather than a move.
This is a clear example of captive cursor hinting.  

 
 

 
 
 

 
 

 
 

of all the direct—manipulation idioms characteristic of
the GUI, nothing defines it more than the drag-and—drop

°P91'3d0n. clicking and holding the button while moving

some obyect across the screen. Surprisingly, drag—and-drop

isn’t used as widely as we imagine, and it certainly hasn’t

lived up to its fi.ill potential.

Whither drag—and-drop?
Any mouse action is very efficient because it combines two

lcomniand components in a single user action: a geographical
téfiatlon and a specific function. Drag-and-drop is doubly

c cient because, in a single, smooth action, it adds a second
geographical location. Although drag—and—drop was accepted

Immeiiately as a cornerstone of the modern GUI, it isr » .
Omar able that drag-and—drop IS found so rarely outside of

Programs that specialize in drawing and painting

Tliankfiilly, this seems to be changing, as moi": programs add
this idiom.
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248 PART IV: THE INTERACTION

There are several variations of drag-and-drop, and they are only a subset of the
many forms of direct manipulation. The characteristics of drag-and-drop are
fuzzy and difficult to define exactly. We might define it as “clicking on some
object and moving it elsewhere,” although that is a pretty good description of
repositioning, too. A more accurate description of drag-and-drop is “clicking
on some object and moving it to imply a transformation.”

The Macintosh was the first successful system to offer drag-and-drop. A lot of
expectations were raised with the Mac’s drag-and-drop that were never truly
realized for two simple reasons:

1. Drag-and-drop wasn’t a system-wide facility, but rather an artifact of the
Finder, a single program.

2. As a single-tasking computer, the concept of drag-and-drop between
applications didn’t surface as an issue for many years.

To Apple’s credit, they described drag-and-drop in their first user interface stan-
dards guide. On the other side of the fence, Microsoft not only didn’t put drag-
and-drop aids in their system, but it wasn't described in their programmer docu-
mentation. Nor was it implemented in their Finder equivalent, the notoriously
brain-dead MSDOS.ExE, the first Windows shell. The only drag-and-drop anywhere
in Windows was in the simple paint utility distributed with the system. Yet again,
Microsoft shipped an operating system—a standard-defining tool—but abdicated
their responsibility for adequately defining collateral standards. I’m not ungrateful,
as Windows was still by far the best thing around on the PC platform. Still, had
Microsoft defined even some rudimentary standards, the drag-and-drop world
would have evolved stronger and more rapidly.

It wasn’t until Windows 3.0 that any drag-and-drop outside of MSPAINT.EXE
appeared. The new File Manager and Program Manager programs supported a
rudimentary form of drag-and-drop. You could drag icons around in the
Program Manager and files and directories around in the File Manager. Wonder
of wonders, you could also drag an EXE file‘ from the File Manager into the
Program Manager and create an icon, although few users knew this. This dis-
appointing lack of design leadership has resulted in an industry-wide sluggish-
ness to embrace drag-and-drop, much to our software’s detriment.

After ten years, though, Windows is finally getting a drag-and-drop standard.
It is not strictly a part of Windows, but rather a part of the OLE 2.0
___________¢_____é
‘Or any other file, for that matter.
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CHAPTER 18: Dims-AND-Dnop

specification. To get a communi .FIY Of third- at d [
"0108?! there is somethin P W W: opus to adopt 3 tech‘1 b _

3 solid Set of library mutigneeyegatcgrleliiafii::iI:iI:i1ving a defined standard: having
applications without having to invent th [:0 implement features in their
libraries have ever been made available in E ti; nology th.cmsclvcs' N0 such
is so large and frustratingly complex th :16 'lnd0W5 environment. OLE 2_()
drop standard will become . at t ere is some peril that the dra —and-. either lost b ' - .
implementations. This unfortunate bifld :3‘ mliardized in various proprietary
vendor encapsulates the fiinctionality F d 011 Ydbe resolved when some clever

° '“’="“‘“ '°"°P in =1 P0Werfiil flexible
and easy—to-program pack 11 - -
developers. 336. t en makes it widely available to applications

I find it amusing that th M‘ -
It makes it Sou“ _ e icrosoft style guide treats drag-and-dro so li htld like a simple and commonly known process hp h S Y.1 3-5 E Ollg it was
describin

g how to put on your shoes ' -
easy. m the '“°"“"1E- SONY, It‘s just not that

Dragging where?
v g-and-dr -Fundamentally you can dra op something from one place to another

inside your program oi-: YOU can dr - d-d - . ,ag an mp 5°m°tl“"g 5'0!!! inside your
program into some other program I can ._i... :. _____ ___ ___"_u . th -EH :ind.‘.’x.‘.5_°£“.?E' _‘.i..1I.‘!,E;and_-Q1-l:°£i, respectiveugse variants E_1fl|I!:de_-E9.‘-q._§13E:2_-r‘l"‘g:j-.1...

Interior drag—and—droP C311 be made pret s‘ 1
from a coding . , W Imp e, both from a conce tual dpoint of view. Exte ' cl _ _ . P an
more sophisticated support because Eel:-ly MB and drop demands significantly
°°“°°P'55. and they must be im lem dp-mgmms rlmst subscribe t° the Same
about the exterior variant ill’-tCI'FV)VC gli::II:tai:loli1kc-,“:l?fi3‘1t'.i,hli;: ways. Wsvll talk more

e asics o drag-and-drop,
Iclassified rc ' ' 'positioning as a dlrect- ' - . .last cha m3mPl1l3tl0n Idiom and disc d ' 'pter. Now we will discuss ' U556 “m thc

. . the remai ’ _ .Pnmanllfi there are two: master-and-tar et cl mng dnlg ancbdmp “Hams-
3 an tool manipulation.

Master-and-target
When the use -r clicks on a discrete ob‘' d dra ‘ -
111 order to . J?“ in _5S It to another discrete b‘perform a function, I call it §i_i;;_;s£e,,_.. 0 Ject
1"“ Obicct with‘ -. . In which the drag in ' ‘ _
it ,5 the master object, which will I‘: agvprifiinates controls the entire Process, so

in ow. Ifyou are dragging an icon, that
on is a window If .- you are draggin _E a paragraph of text, the enclosing editor

249‘

CiM Ex. 1027 Page 4

f  

F
in

d
 a

u
th

e
n
tic

a
te

d
 c

o
u
rt d

o
c
u
m

e
n
ts

 w
ith

o
u
t w

a
te

rm
a
rk

s
 a

t d
o
c
k
e
ta

la
rm

.c
o
m

. 

https://www.docketalarm.com/


CiM Ex. 1027 Page 5

250 Paar IV: THE INTERACTION

is the window. When the user ultimately releases the mouse button, whatever
was dragged is dropped on some'tar-,g_et' object‘;

The main purpose of the term “master-and-target” is to differentiate this oper-
ation from the kind of drag-and-drop operations we find in drawing and paint-

where tools and graphical objects are dragged around on an

open canvas. Master-and-target is a more function-oriented idiom, where
manipulating logical objects represents some behind-the-scenes processes. The

and-target drag-and-drop is rearranging icons in

ing programs,

most familiar form of master-

the Program Manager or in the Macintosh Finder.

Dragging data to functions
Instead ofdragging a file or folder to another folder, you can drag it to a gizino

function. This idiom is arguably the most famous expressionthat represents a
trashcan. Windows

of direct manipulation because of the Macintosh’s familiar
95 copies this familiar idiom with its “recycle bin.” Someday, as we build soft-
ware with better object-orientation, we’ll be able to drag-and-drop objects

senting functions other than just delete. Imagine targets rep-onto gizmos repre
a contents-indexer.

resenting a cloner, an archiver, a file compressor, a fairer or

Notice that all of the idioms in the above paragraph involve exterior drag-and-
drop, because the target objects are separate programs. Within a single pro-

the code knows what objects are draggable——usually one type—and any
n will easily handle it. In an exterior drop,

the master object can come from any program, and the target gizmo may well
not have any direct knowledge of the originating program or the dropped
object. The target must be able to handle the unknown object in some reason-
able way without necessarily understanding what it is or what is in it. The
Program Manager, for example, can do this because it knows that it will only
be handed files. What would it do if it were handed a paragraph of dragged text
from a word processor, for example? If it can’: handle the text, it isn’t truly
exterior capable. To Microsoft‘s credit, the Recycle Bin in Windows 95 can
actually accept paragraphs of text dragged from Word or cells dragged from
Excel. I have not yet been able to determine whether these are generic opera-
tions or just code specific to Microsoft applications.

To be truly exterior capable, an object must be able to accept a drop of any-
thing from any other object, regardless of the originating program. At first, this
sounds like a dauntingly complex implementation problem, but it doesn't havc

gram,

function gizmo that it gets dropped 0

 
 
 
 

 
 

 
 
 
 

 
 

 
 
 

 

CHAPTER 18: DRAG-AND-DROP

to be‘ M05‘-[Ya W5 a matter of d 'fi .

dragged to an object, all the targefotlzcgt Eltcrface stan“dards. When data is
drop” to the mast" Oblect. The two 0131- as to say '5 yes’ I can 3‘3°‘3Pt I116
because it is unreasonable to expect eve]°Ctsbtl‘lcn must negotiate over formats,I' 0 -

Programk Pr°P"i°t‘“'Y formats. If the mas}t’er 11:9: to. accept dam "1 °"'¢"Y Othcr
offer the data in its internal format Anoth 1?I‘]cCt is Excel’ say’ it may initially
to decipher this format but a Bméd X ecii' icroszft Program may know how

- . ’ pro uct mig I: not. So th Bget object polit I d _ C rand X tar-
contents. ExceL°3;1c°r:1a::':r :lr(1J1:5ltIOtllililfi droptlfbut to the format of the dropwa
3°“°"° f°'“m5= SYLK, csv ASCII rhieifigci tile. dam ”' ‘“°°°““""'Y ‘"0"
SYLK or CSV but b ’ . , ' C 0 Jcct can turn up its nose at9 y conventio _ . .

mon denominator format onall algccpt ASCII, it is the lowest com-
‘“‘“"“a"Y accept ASCII, siri1Ple bitma 5' ‘fiery °’"°“°' ““P°b'° Object must
functions. Objects that hope to becorl: a Pointer;[to files and, as we.” see,e success in the 0 C .
“WP! many more formats than th [3 P n market W!“
with '3"°l'Ythif1g. Even an audio file afor elilathclc four gliarantcc °°"‘P“ibi1ity
simple pointer to a disk file. I call exterior ZIP 6, can ultimately be passed as a
port this type of haggling over formats  §%‘§: i“_ls that sup.|.- ' '

- _3‘an - o .
-n;....._.._....._

I call protocols like thos ‘ h ' .

Manager, which don’t ncgzfiraitilz: ff)rl(1‘1f;I:Sfl?g5-§’|vIF:|‘?E3l'c Mamlggy Ellid Program’ - °"==a=»;;..?=‘Ea.-s:.a_r:i:._,4ii;=iig.
. |.-.._..n.........__ _

Dragging fimctions to data

.’ ’ - d-d ' ' - .Prop" ncgmiatcd exterior dra
d"°PD1ng functions onto data as Ewell“as d::p Iapablhty mchides dmggmg'a"d‘
tions. Defining the scope of such actions gg"bg—and-dropping data onto fimc‘
concrete data, but it can still be generall:1:; ':problf:1:_lI]na£lC when working in
could click on the italic buttcon m 6 use ' 0' °’‘amPl° 3 11561‘th - ’
a spreadsheet. Clearly, the use;~=s0i:ten: l3i::Otllll);ra:r'i:ii:l drag It down onto a cell in
that can to italic Part of th on is to turn the content in

_ - e lo ' ' - .
mm a fimcfion as a valid droPrr‘1’1;tJ:iegCoct:uon includes being able to recog,
bttween the function “delete” and the-fu ‘ccptsgalh-I’ fiber: is hm: difference
Effirn deletes its internal copy of the dagcnog hltal:llC.. In one, the target pm-
other the target an an s it to the master. In th’ Program hands a f . . _ C
°°“"°'t5 the text to italic and hahcdgyif btllicdirfii-t° "‘° mil“: fim~=t1on,which
Exce1’s window can be dragged onto text §n.W lfpway the italic buttcon in
"MW what to do with it. Or, more meanin fiii1".’ 5 ""‘"d°W= and Word will
drflfificd onto the text in Microsoft Word gnq§y;;.hQ_ Brarfid X buttcon can bi:
Companies can be . _ . is inter ace is in place littlgin to chip aw h b- . . ’ ‘'3ay at t e ig, monopolistic, njcgaqpplications.
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