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Note

To run the second example, use the R command
xm Source("DragNDrop. xm ", xpath = "//r:exanpl e[ @d="' Dynami cDnD ]")

The Basics of Drag N Drop in RwxWidgets

In this article, we describe what we learn about Drag N Drop in wxWidgets and how we start to implement
thisin Rux W dget s. Thisaso exemplifies how we can implement and extend C++ classwith R functions
as methods. Specifically, we provide a function to implement the method OnDropText for the C++ class
RwxTextDropTarget.

Well start with what is hopefully avery simple setup. We have three widgets, awxListCtrl and two buttons.
We want to alow a user to drag from the list to the first of the two buttons. The result of the drag will be
set the label on the second button to the text "Some text", pasted together with the number of timesthis has
been done, i.e. an incremented count. It isan unexciting examplein an effort to keep it assimple as possible.

Figurel. A wxListCtrl and two buttonsand the user dragsan entry in thelist onto
thetop button to changeitslabel.
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We create atop-level frame and a size to hold the two widgets.




f = RFranme("RWW dgets exanpl e",
as.integer(c(50, 30)),
as.integer (200, 100))

sizer = wxBoxSi zer (wWxHORI ZONTAL)

We create the wxListCtrl widget and add 5 entriesto it.

listCrl = wListCrl(f, size = c¢(100, 300))
sapply(1:5, function(i) listCrl$lnsertliten(i, LETTERS[i]))
sizer$Add(listCtrl, .5, wWEXPAND)

Next, we create thefirst button and give it asimple callback. Then we add a second button which will serve
asacheck that it does not accept the drag. We arrange the two buttonsinto avertical sizer on theright of the
window. We also add a wxPanel with awxStaticBoxSizer to identify it. The wxPanel will act asalocation
from which we can drag values to our button. It will illustrate how we can programmeatically make awidget
a source of draggable content rather than relying on the widgets in the tool kit which support dragging.

vbox = wxBoxSi zer (wWxVERTI CAL)
b = wxButton(f, wxlD_ANY, "Second Button")
b$AddCal | back( wxEVT_COMMAND BUTTON CLI CKED,
function(ev) cat("Button 2\n"))
vbox$Add(b, .3, WxEXPAND)

ot her = wxButton(f, wxlD_ANY, "Another one")
vbox$Add( ot her, .3, wWxEXPAND)

panel = p = wxPanel (f, size =c(100, 400))
box = wxStati cBoxSi zer (WxVERTI CAL, p, "Frane")

p$Set Si zer (box); box$Set Si zeHi nt s(p)
pai nt Frane = function(event) {
.Call ("R _pai nt Frame", frame, event)

}
p$AddCal | back(wxEVT_LEFT_DOWN, function(ev) cat("Down\n"))

vbox$Add(p, 1, wWxEXPAND)
si zer $Add(vbox, .5, wxEXPAND)

Now, we setup a wxDropTarget object which we want to associate with this second button. We use a
wxTextDropTarget but we implement the OnDropText method ourselves in R. Therefore, we create an
instance of the RwxTextDropTarget class in C++. And we provide an R function for the OnDropText
method. Thisisthe function dr op in the code below. It is called with the x and y coordinates of the mouse
giving the point of the drop and also the actual material being dropped. It creates and sets the new label for
this button and importantly, returns TRUE.

0
function(x, vy, text) {

count
drop




cat("In drop\n")

b$Set Label (paste(text, count))
count <<- count + 1

TRUE

Given this function which will act as the C++ method implementation for OnDropText, we can create the
wxDropTarget object and associate it with the button, b.

target = RwxText DropTarget (OnDropText = drop)

b$Set Dr opTar get (t ar get)
Since we use wxTextDropTarget, we don't need to explicitly call SetDataObject on the target. Thisis done
implicitly in the Text and DropTarget combination.

drag =
function(event)
{
print (event $Get Event Qbj ect ())
data = wxText DataCbject("Sone text") # btnl$GetLabel ()),
ans = wxDropSource(data, listCrl, TRUE)
cat ("After DoDragDrop", ans, "\n")

}
listCtrl$AddCal | back( wxEVT_COMMAND LI ST_BEG N_DRAG, dr ag)

And now we can display the window and its contents.

f $Set Si zer (si zer)

si zer $Set Si zeH nt s(f)
f $Show()

print (f$CetSize())

Unfortunately, the "other" button is not draggable. That is, we cannot drag it onto thefirst button. Wewould
like to be able to programmatically specify this as opposed to relying on using "draggable”’ widgets. So,
we now get the opportunity to attempt to make the button draggable. We'll leave this for the moment, as
dealing with such eventsin natively implemented widgetsis alittle tricky.

Instead, we have introduced a wxPanel below the two buttons. We can initiate adrag from that by catching
the mouse down events. (We can do dightly better than thislater on.) Inthe callback for thisevent, we create
awxTextDataObject containing some text "from the frame". Then we create a wxDropSource object. And
then we call its DoDragDrop method. Thisis doneimplicitly from within the creation of the wxDropSource
and controlled by the TRUE argument.

drag =
function(event)

{
wxDr opSour ce(wxText Dat aCbj ect ("fromthe frame"), panel, TRUE)

}
panel $AddCal | back( wxEVT_LEFT_DOAN, drag)

And for the moment, we will explicitly run a blocking event loop. This will not be necessary in the future
as the event loop will be merged with the regular R event loop.




el oop = wxEvent Loop()
wxEvent Loop_Run( el oop)

Dynamic Drag N Drop in RwxWidgets

Inthisexample, wewill work with amore complex version of drag and drop where the content to be dragged
isan R object and where it can be dropped depends on the run-time characteristics of the R object associated
with each drop site. The setup isthis: we have awxTreeCtrl whose nodes correspond to data setsin R. We
can drag one onto another but only if they have the same number of observations. If they are compatiblein
this way, the variables from the data set being dragged are added to the data set on which the drag source
is dropped. We further allow the individual variables to be dragged and dropped between data sets, rather
than the entire dataset. The resulting GUI looks something like




Figure 2.
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We start by creating the tree control.

f = RFrame("wxTreeCtrl Drag and Drop exanple", size = c¢(300, 500))
tree = wxTreeCtrl (f, wxl D_ANY)
top = tree$AddRoot (" Dat a")

Now, we add some data sets. There are several ways to go about this drag and drop setup. The simplest
manner is to keep the computations within R and to use the existing drag and drop formats provided by
wxWidgets. One way to do thisis to use names of R variables as the data to drag and drop and then in the
OnDrop method accept this name and find the corresponding data set and merge it. Alternatively, we can




use the wxWidgets mechanism for defining our own dataformat and exchange the actual R data. If wewant
ageneral mechanism for exchanging R data with arbitrary widgets/applications, we would want to do this
and support converting the data to different forms such astext, HTML, etc. In this example, we will use the
simple approach as thisis all within R and within a single "application"/GUI. This uses names to identify
data objects and so isusing "non-local” variables which is not good programming practice. But in this case,
it simplifies matters a good bit and the interchange between R and C++ code.

The basic strategy is that we will keep an environment in which we have the three data sets stored by the
name used in the display on the wxTreeCtrl. These could be global variables in the R globalenv, but we
keep them separately. Then when we drag, we drag text which is the name of the R variable bound to the
appropriate data set. And when we drop that text, we use its name to fetch the values and do the work.

We create the entriesin the tree viaacall tosappl y.

env = new. env()
n = c(20, 30)
sizes = ¢c(A=n[1], B=n[2], C=n[1], D=n[1l], E=n[2])
el s = sappl y(nanes(si zes),
function(id) {
item = tree$Appendlten(top, id)
nunVars = rpois(1, 5 + 1 # make certain at |east 1.
data = as.data.frane(replicate(nunVars, rnorm(sizes[id])))
nanes(data) = paste(id, 1l:nunVars, sep = "_")
assign(id, data, env)

# add entries in the wTreeCtrl for these.
sappl y(nanes(dat a),
functi on(nane)
tree$Appendl ten(item nane)
)

tree$Expand(item
item

})
When | initially wrote this, | added the drop target object with its own method for each of the data sets, e.g.

tree$Set DropTar get (RawxText DropTar get (OnDr opText = drop))

where drop was suitably defined in a data set-specific manner. And the result was that we were always
adding to the last entry inthe node, i.e. to data set E. The reason isthat thisis being added to the tree and not
the tree item and so as we set the drop target, it remove the previous one and accordingly the last function
was the one in effect when the drop was performed. (Many of the computations would be easier if we were
ableto deal with the itemsin the wxTreeCtrl as regular objects.) So we need to do this at the tree-level and
S0 cannot use closures to capture the name of the data set corresponding to aparticular treeitem. Instead, we
must compute the name of the data set by determining on which item the drag or the drop is occurring. We
can do this by using the (X, y) coordinates to determine the item. We use HitTest to get the wxTreeltemid
associated with the (x, y) coordinates and al so the flags value indicating the nature of the match of the (X, y)
coordinates to the entriesin the wxTreeCtrl. We check that there was indeed a"hit" onto an item and return
if not. We will do this when dropping the object and also as we move over potential drop target items. So
we create aseparate function - checkDr opTar get - for checking whether the (X, y) location corresponds




to a suitable wxTreeltemld. For the drop and the mouse-over actions, we want to find the wxTreeltemid
for the given (x, y) coordinates and check that there was a hit. We get the labe for that wxTreeltemld and
check itisavalid variable within env. We aso want to make certain that the And if we can determine the
number of rows in both the target and the "drop" data sets, then we can give feedback about whether the
two are compatible. We do this by assigning the name of the data set/variable being dragged in env to the
variable . sour ce when the drag isinitiated. (We make certain to remove this when the drag ends!) The
use of env isaconvenient way to share data across the drag callback function and the the OnDragOver and
OnDropText methods we supply for the RwxTextDropObject class instance.

checkDr opTarget =
function(x, y, source = NA)
{

# find the itemwe are on.
item= tree$Hi t Test (c(x, Yy))

# Check that we are on an wxTreeCtrl item
hit = bitAnd(itensflags, c(wWxTREE_HI TTEST_ONI TEM wxTREE_H TTEST_ONI TEM NDENT))
if(all(hit == 0)) {

cat("not on any itemin the wxTreeCtrl\n")

ret ur n( NULL)

}

item= iten®. result

if(litendl sOk())
return( NULL)

# CGet the nanme of the data set corresponding to the item
id = tree$Getltenlext(item

if(!exists(id, env)) {
ret ur n( NULL)
}

i f(is.na(source))
i f(exists(".source", env))
source = env$. source

i f(is.na(source))
return(itemnm

ol dDat a
newDat a

get(id, env)
get (source, env)

if(nrow(ol dData) != nrow( newData)) {
cat("different nunbers of observations in", source,
return( NULL)

}

n

and", id, "\n")




return(item
}
The following R function is used as the OnDragOver handler for our DropTarget and is responsible for
determining whether the current (x, y) location is a compatible drop spot.

OnEnter =
function(x, y, def)
{
if(is.null(checkDropTarget(x, Vy)))
r et ur n(wxDr agNone)

return(def)

}

And finally, thisis the function that will process the dropping of the data. It checks the drop target and, if
compatible, merges the data into the data associated with this drop spot and then adds new entries to the
treeitem.

# create the OnDrop function that will handle a drop on this item
drop =
function(x, vy, text) {
item = checkDropTarget (x, y, text)
if(is.null(item)
r et ur n( FALSE)

id = tree$Getltenilext(item

ol dDat a
newDat a

get(id, env)
get Dr oppedDat a(t ext, env)

assign(id, cbind(oldData, newbData), env)
# add newitens to this node in the tree for the the newy added vari abl es.

sappl y(nanes( newbDat a) ,
function(nane) {
tree$Appendl ten(item nane)
)

TRUE
}

Y ou might note that in the function dr op above, we call get Dr oppedDat a to fetch the data that was
being dragged. This gives us a little more abstraction about how manage the data being transferred and
allows us to implement alternative approaches without changing dr op very much or at all. The way we
implement for our example is to fetch the data set stored in the env environment using the name given to
us from the item being dragged.

get Dr oppedDat a =
function(text, env)

{

get(text, env)




}

At this point, we have the two methods that we use to create our own customized version of the
RwxTextDropTarget class.

tree$Set DropTar get (RawxText DropTar get ( OnDr opText
OnDr agOver

= drop,

= OnEnter))

The next thing we have to do is arrange for the drag. All we do is permit the drag operation (via the call
to Allow) and Note that we use WwxEVT_COMMAND_TREE_BEGIN_DRAG rather than the one in the
documentation wxEVT_TREE_BEGIN_DRAG. We need the COMMAND! Note also that we call the Skip
method for the event so that the usual processing occursin addition to ours. If we do not do this, the widget
acts as if we never let go of the mouse button and will continue to select things as we move around the
widget, or even outside of the widget!

tree$AddCal | back( wxEVT_COMVAND _TREE BEGQ N_DRAG,
function(ev) {
ev$Al | ow()
id = tree$Cet|teniText (evdGetliten())

if(!exists(id, env)) {
ev$Ski p()
ret ur n( FALSE)

}

cat("Dragging from', id, "\n")
env$. source = id
on.exit(renove(".source", envir = env))
status = wxDr opSour ce(wxText Dat aCbj ect (id), tree,
cat("after DoDragDrop", status, "\n")
ev$Ski p()

TRUE
)

We can use this approach to handle the dragging of individual variables and not entire datasets. In the
initiation of the drag operation (i.e. the callback function above), we can find the item being dragged and
determinewhether it isadataset or avariable within adata set. To do this, we might examine thelabel to get
the variable name and then search through each data set in env to find the data set. Thisis not a good way
to do this generaly, as we might have two data sets with the same variable name and then we would have
difficulties. If we ask for the parent wxTreeltemld of the wxTreeltemld in which the drag was initiated, we
can ask for its label and get the name of the data set in which the variable is located. We are assuming the
names of the data sets are unique (since we are assining the data frames to the name within env), so this
will work in general. Alternatively, we could avoid using names atogether and use an item-specific data
object to hold the R data frame for a particular wxTreeltemld. But this makes things slightly more complex
at this point. If we are dealing with a variable, then we assign the name of the variable to . var Nane in
env and then that is available when we drop the dragged data.

tree$AddCal | back( wxEVT_COVWAND_TREE_BEG N_DRAG,
function(ev) {

TRUE)



ev$Al | ow()
id = tree$Getltenlext (evdCetltem))

# Figure out if we are dealing with a data set
# or a variable.
parent = tree$GetltenParent (ev$Cetlten())

ctr =0
parent = ev$Cetlten()
whi l e(parent $1 sCk() && !'is.null (parent)) {
parent = tree$CetltenParent (parent)
ctr = ctr + 1
}

if(ctr == 3) {
tnp = tree$GetltenParent (evdGetliten())
varNanme = id
id = tree$CetltenText (tnp)
} else
var Name = NA

if(!lexists(id, env)) {

ev$Ski p()
ret ur n( FALSE)
}
cat ("Draggi ng", varNanme, "front, id, "\n")
env$. source = id
env$. var Nane = var Nane
on.exit(renove(".varNane", ".source", envir = env))

status = wxDr opSour ce(wxText Dat aCbj ect (id), tree, TRUE)
cat("after DoDragDrop", status, "\n")
ev$Ski p()

TRUE
)

We can not take advantage of theway weimplemented thedr op function and redefineget Dr oppedDat a
so that we get not just the data set, but the specific variable if . var Name is set to something meaningful.

get Dr oppedDat a =
function(text, env)

{
data = get(env$. source, env)
i f(exists(".varNanme", env) && !is.na(env$.varNanme)) {
dat a[ env$. var Nane]
} else
dat a
}
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At this point, we have the ability to drag entire data sets or individual variables. We could also allow the
drag to movethedata, i.e. copy it and discard from the original dataset. And we could allow for the selection
of multiple variables.

t ree$Expand(t op)
f $Show( )

el oop = wxEvent Loop()
wxEvent Loop_Run( el oop)
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