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OBJECT ADAPTATION OF DRAG AND DROP TECHNOLOGY
FOR WEB-SYSTEM INTERFACE COMPONENTS
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OB'EKTHA AJIAIITALIISA TEXHOJIOI'TI DRAG AND DROP
JIJISI KOMIIOHEHT IHTEP®ENCY WEB-CUCTEMHU
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Today, in the development of information systems, cloud
technologies are often used for remote computing and data
processing. There are web technologies, and on their basis,
libraries and frameworks have been developed for creating
web applications and user interfaces designed for the
operation of information systems in browsers. Ready-made
JavaScript libraries have been developed to add drag and
drop functionality to a web application. However, in some
situations, the library may not be available, or there may be
overhead or dependencies that the project does not need to use
it. In such situations, an alternative solution provides the
functionality of APIs available in modern browsers. The
article discusses the current state of the methods of the Drag
and Drop mechanism and proposes a programmatic way to
improve the interface by creating a class for dragging and
dropping elements when organizing work in multi-user
information web systems. Drag and Drop is a convenient way
to improve the interface. Grabbing an element with the mouse
and moving it visually simplifies many operations: from
copying and moving documents, as in file managers, to
placing orders in online store services. The HTML drag and
drop API uses the DOM event model to retrieve information
about a dragged element and update that element after the
drag. Using JavaScript event handlers, it is possible to turn
any element of the web system into a drag-and-drop element
or drop target. To solve this problem, a JavaScript object was
developed with methods that allow you to create a copy of any
object and handle all events of this object aimed at organizing
the Drag and Drop mechanism. Basic algorithm of Drag and
Drop technology based on processing mouse events. The
software implementation is considered and the results of the
practical use of object adaptation of the Drag and Drop
technology for the interface components of the web system -
the medical information system MedSystem, in which the
application modules have the implementation of the dispatcher
and the interactive window interface are presented. In the
Outpatient clinic"module, the Drag and Drop mechanism is
used when working with the Appointment sheet! In the
Hospital” module of the MedSystem medical information
system, the Drag and Drop mechanism is used in the List of
doctor's appointments!’ The results of using object adaptation
of Drag and Drop technology have shown that this mechanism
organically fits into existing technologies for building web

applications and has sufficient potential to facilitate and
automate work in multi-user information systems and web
services.
Keywords: object adaptation, Drag and Drop, information
system.

Introduction. Today, in the development of
information systems, cloud technologies are often used
for remote computing and data processing [1]. Cloud
computing is a distributed data processing process in
which computer resources and network capacity are
provided to the user as an Internet service [2]. Cloud
technology inherently implements the processes of
creating cloud applications and organizes work with
them, without the introduction of additional software.
Typically, for such applications, functionality is created
in a web browser environment. Such a software product
is a client-server application with a Web interface that
provides the user with the ability to access data from
any active point, provided that they are connected to the
Internet [3].

For effective interaction of the client with remote
data without completely reloading the current page, the
user interface template [4] is used, which is put into the
structure of modules that implement controls, input,
sending and receiving data in the form of windowed
web-forms with their inherent functionality in the
browser context. A web form in work means an
independent fragment of the user interface with its own
logic of behavior, for the display of which the template
objects of the module are used. One of the purposes of
such a module is to reuse it. This allows you to define
the functionality of objects once and use them in
different contexts and information systems.

Today there are web technologies, and libraries
and frameworks developed on their basis for creating
web applications and user interfaces intended for the
operation of information systems in browsers [5, 6, 7,
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8]. The processes of standardization of HTML [9], CSS
[10] and javascript [11] languages allowed achieving
not only a high degree of cross-platform user interfaces,
but also a fairly good degree of cross-browser
compatibility, so the use of appropriate standards when
building Web applications has become the dominant
approach.

Purpose of the study. Creation of a JavaScript
class for components of a web-system with
implementation in the context of the user interface of
the Drag and Drop mechanism.

Description of software tools. Drag and drop is a
common user action found in many graphical user
interfaces. There are JavaScript libraries out of the box
for adding drag and drop functionality to a web
application. However, in some situations, the library
may not be available, or there may be overhead or
dependencies that the project does not need to use it. In
such situations, an alternative solution provides the
functionality of APIs available in modern browsers.

Drag'n'Drop is a convenient way to improve the
interface. Capturing an element with a mouse and
moving it visually simplifies many operations: from
copying and moving documents (as in file managers) to
placing orders in online store services.

In modern HTMLS5 standard there isDrag and Drop
section, which introduces special events for Drag'n'Drop
transfer, such as dragstart, dragend [12]. They are re-
markable in that they make it easy to solve simple prob-
lems. For example, transferring a file to a browser, with
the ability to access its contents. But there are also limi-
tations: there is no organization of the transfer "only
horizontally" or "only vertically", it is impossible to re-
strict the transfer within a given zone. There are other
front-end tasks that are not implemented by such built-
in events. Also, mobile devices don't support them well.

Firefox and other Mozilla applications have a
number of drag and drop options. This allows the user
to press and hold down the mouse button over the ele-
ment, move it to a different position; by releasing the
mouse button, the user can leave the element at the new

position. Throughout the move operation, the semi-
transparent representation of the element follows the
mouse cursor. The new position of the element can be
located in a completely different application. Websites
and XUL applications can use this functionality to de-
termine which elements on a page can be moved, as
well as to determine which elements can be moved to.

API interface HTML Drag and Drop uses the
DOM event model to get information about the element
being dragged and update that element after dragging.
With JavaScript event handlers, it is possible to turn any
element of the web system into a drag-and-drop element
or a drag-and-drop target.

Algorithmic and software implementation. In
this paper, we have considered creating a class for drag-
and-drop elements using the HTML Drag and Drop API
with JavaScript without extensions. At the same time,
object adaptation and implementation of Drag'n'Drop
technology takes place using mouse event handlers.

The basic algorithm of the Drag'n'Drop technology
(Fig. 1), based on processing mouse events:

1. When the mousedown event occurs - we
prepare the element for movement - create a copy of it
and place the copy (avatar) in the same place, but in
absolute coordinates (Fig. 2, lines 14-31).

2. When the mousemove event occurs, move the
avatar object to new coordinates - under the coordinates
of the cursor, by changing left / top at position: absolute
and shifting them by half the width / height for
centering (Fig. 2, lines 35-37).

3. Tracking the end of the transfer (Fig. 2, line
40), when the mouseup event of the avatar object
occurs, we stop the transfer of the avatar element and
perform actions related to the end of Drag'n'Drop - we
execute the function whose name is passed as the 2nd
parameter (Fig. 2, line 50).

The browser for pictures and some other elements
has its own ondragstart handler for the Drag'n'Drop
event, which is automatically launched and may conflict
with the custom one. Therefore, it must be disabled
(Fig. 2, line 20).

Client browser

Page layout

JS dispatcher with mechanism
Drag and Drop —

<div class="windows' id= ‘win_2'>
</body=>
</htmi>

< > - -
Etn;l > ListWin -> avatar\_ 2
< >
ody events mousedown |€ mousemove A
web content |
. . .. L , ListWin.mousedownDAD | ¥
<div class='windows' id= ‘win_1'> N

v Modul.DADList ®_ -

Fig. 1. Scheme of the basic Drag'n'Drop algorithm based on handling mouse events
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IListWin.mousedownDAD =

let main = this,
avatar = object.cloneNode (true) ,
styleDefault = object.style.border;

funection(object,

main.moveElement = object;
main.avatar = awvatar;
object.style.border =
avatar.ondragstart = function()

avatar.
avatar.
avatar.
avatar.
avatar.

style
style.
style.
style
style.height =
avatar.style.zIndex
avatar.style . border
avatar.style.color = '§0e7 e

avatar.style.background = "#ffffff’
avatar.

.position = 'al lute’ ;
left
top = event.clientY +

document.body.appendChild (avatar) ;

document.onmousemove = function(e)

= event.clientX +

hideClone = (hideClone!sunde

funcMouseUp, hideClone) {

{ return false; }

i
-
i

.width = object.offsetWidth + ‘px';
object.offsetHeight + 'px';

? hideclone

Lned

true) ;

avatar.style.left = e.pageX - avatar.offsetWidth / + "px';

avatar.style.top =

}

avatar.onmouseup = function() {
let downEl = null, downTh = null;
avatar.hidden = true;

e.pageY = avatar.offsetHeight [/ + "px';

main.downElement = document.elementFromPoint (parselnt(avatar.style.lefr, 10),

avatar.hidden = false;
document.onmousemove = null;
avatar.onmouseup = null;

if (avatar.hideClone)

parselnt (avatar.style.top, )) i

avatar.parentNode.removeChild (avatar) ;

cbject.style.border = styleDefault;

(new Function (funcMouseUp)) () ;

}

Fig. 2. The mousedownDAD method of the ListWin dispatcher, which implements the Drag'n'Drop algorithm

var ListWin = new ListWin();

<img src=" I list.png™
stylem" I 1D ;
data-idlist="". 'i ist’
data=-fio="" 5
data-datein=""
onclick="M
onmousedowns"

Fig. 3. Creating a ListWin manager object and img component with the implementation of the drag and drop mechanism

In step 2 of the basic algorithm (Fig. 2, line 35),
the mousemove event is tracked on the document ob-
ject, not the avatar object. This is because the mouse-
move event occurs frequently, but not for every pixel.
Therefore, fast movement may cause the pointer to
move off the avatar drag and end up in the middle of the
document or outside of the window.

When you finish dragging, the dragged avatar is
positioned over another "dragging target" object. The
DOM has a method elementFromPoint (clientX, cli-
entY) that returns the most deeply nested element at the
specified window coordinates (or null if the specified
coordinates are outside the window). We use it to find
out which potential target the avatar is on from the on-

mouseup mouse event handler for the avatar object (Fig.
2, line 43).

In this case, it is necessary to hide the avatar be-
fore calling the function (Fig. 2, line 42). Otherwise, the
avatar object itself will be obtained from these coordi-
nates, because it is located directly under the pointer.
After defining the goal, we show it back (Fig. 2, line
45). On line 50, in the constructor, we create a Function
object with a direct call to the funcMouseUp function,
the name of which is passed as the second parameter to
the mousedownDAD callback function.

In Fig. 3 shows an example of implementing the
Drag'n'Drop mechanism into the img component of a
web-system. This procedure is accomplished by
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assigning the mousedownDAD method (Fig. 3, row 9)  system under development MedSystem [13], in which
to the ListWin dispatcher as a callback function for the  application modules have a dispatcher and an interactive
mouse click event on the drag object. The second  window interface. In the "Outpatient”" module, the Drag
parameter is the target function handler. and Drop mechanism is used when working with the

The execution of the target function, whose name  "Appointment sheet" (Fig. 5). When transferring the
is in the funcMouseUp parameter, is triggered when the ~ “Destination sheet” element, a copy of the sheet is
mouse release event occurs on the drag target. The  created (Fig. 5, a, c), for which the context menu (Fig.
DADList callback function (Fig. 4), when activated, 5, b) with the necessary action items is active.

does the following: Transfer of the sheet is possible without creating a
1. Checks if the object was moved or if there  copy - directly to the patient's card (Fig. 5, d). This

was a click on the object itself (Fig. 4, line 62). drag-and-drop operation will immediately attach the
2. If the transfer was to the patient's record (Fig.  transferred assignment sheet to the desired patient.

4, line 68), then an asynchronous request to the server is In the "Hospital" module of the MedSystem

made (Fig. 4, line 72) with the necessary subsequent ac-  medical information system, the Drag and Drop

tions to update the data (Fig. 4, line 74-82) on the sys-  mechanism is used in the "List of doctor's

tem form. appointments" (Fig. 6). When you drag the selected day

3. If the transfer was to the system desktop (Fig.  to another day, the prescriptions of all drugs for that day
4, line 85), then the actions to create and operate a clone  are copied (Fig. 6, a) from the day of the source. When
of the object are performed (Fig. 4, lines 86-94). dragging one drug onto another (Fig. 6, b), the two
. — . drugs are combined into a solution. This functionality of

Implementation results. Practical implementation . . .-
of an object with support for the Drag and Drop dragging and dropping system components facilitates

\l
mechanism is presented in the medical information and antomates the doctor's work.

Modul Ambulatoria.DADList = function(){

let 2ll = ListWin.moveElement, Set = ell.dataset,
2l2 = ListWin.downElement , clone = ListWin.awvatar,
data = {}, cloneSet = clone.dataset,
moveElement = ListWin.moveElement;

if (ell===12){
clone.parentNode . removechild{(clone) ;
if (moveElement.parentNode.tagNamess' ")
Modul Ambulatoria.addList(Set.idlist, Set.fio);
}
else {
if (el2.dataset.client=='clien 1st'){
data.param = i
data.idlist = ell.dataset.idlist;
data.idclient = el2.dataset.idkarta;
this .XHR.query(data, et ri D ¥
this . XHR.request.onreadystatechange = function() {
if (this.readyState == && this.status == iR
answer = this.responseText.split('s');
if (answer[l=s= Y {
clone.parentNode.removeChild(clone) ;
Modul Ambulatoria.refreshBaza();
}

else ShowMe , answer[1], [ v 1,

| I
}
else{
if (clone.dataset.vid == 1 "4
moveElement . parentNode. removeChild (moveElement) ;
}
=] else |
clone.dataset.vid =
clone.className = 't H
if(this.arDublikat.indexOf (clonesSet.idlist) l== -1)
|clcne.parentNode.removechildtclone]:
else this.arDublikat.push({cloneSet.idlist);

Fig. 4. DADList callback target function handler
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Fig. 6. Implementation of the Drag and Drop mechanism in the "Stationary" module

Conclusions.The results of using object adaptation
of Drag and Drop technology have shown that this
mechanism organically fits into existing technologies
for building web applications and has sufficient poten-
tial to facilitate and automate work in multiuser infor-
mation systems and web services.

References

Medvedev A. Cloud technologies: development trends,
examples of execution // Modern automation technologies.
2013.No. 2. P. 6-9

Papadopoulos A., Katsaros D. A-Tree: Distributed Index-
ing of Multidimensional Data for Cloud Computing Envi-
ronments. Third IEEE Intl Conf. on Cloud Computing
Technology and Science, 2011, pp. 407-414.

Crane D., Pascarello E. Ajax in action. Moscow: Ed.
house "Williams", 2006.

1.



12 BICHUK CXIOHOYKPAIHCBbKOIO HALIIOHANBHOIO YHIBEPCUTETY imeHi Bonogumupa Jans Ne 4 (268) 2021
4. Ratov D. Architectural paradigm of the interactive inter- 11. ECMAScript Language Specification - ECMA-262
face module in the cloud technology model. Applied Edition 5.1 URL: http://www.ecma-
Computer Science. 2020. Vol. 16, No. 4. P. 48-55. international.org/ecma-262/5.1/ (mata  3BepHEHHS:
5. MVP architecture. Url:http://www.gwtproject.org / articles 15.05.2021).
/ mvp-architecture.html (date accessed: 05/15/2021). 12. CrostH  CredanoB. Javascript. I1llabmonsl.  CaHKT-
6. jQuery. URL: http://jquery.com/ (date of access: [erepOypr, 2011. 263 c.
05/15/2021). 13. ParoB JI.B. Mogens Mmomynst iHTepdelcy KopHCTyBada
7. Angular]S - Superheroic JavaScript MVW Framework. iHpopmariitnoi web-cuctemMu. MaTemMaTHYHI MaIIMHU i
URL: http://angularjs.org/ (date accessed: 05/15/2021). cuctemu. 2020. Ne 4. C. 74-81.
8. Gamma E., Helm R., Johnson R., Vlissides J. Techniques
of object-oriented design. Design patterns. SPb. : Peter,
2001.368 p. ) ] Paros JI.B. O6'ekTHa aganTanis Texnouorii drag and
9. ETI\I/AIII(;14/(()(11 Spemﬁcat(lio%sgglgggi3)//WWW-W3~0rg/ TR/ drop mas xommonenTiB inTepdeiicy BeG-cncTemu
tm ate accessed: . Cb0200Hi npu po3pobyi inghopmayitinux cucmem Xmapmi
10. Cascading Style Sheets Level 2 Revision 1 (CSS 2.1) mexHonoaii qachZ) gukgpucmosfio[anCﬂ ons 6i00aneHux 1076—
Specification. URL: https://www.w3.0rg/TR/CSS22/ (date  yycrens ma o6pobu danux. Icnyoms eeb-mexnonozii, a na ix
accessed: 05/15/2021). 0CHO8I po3pobneni 6ibniomexu ma peiumeopKu s cmeopeH-
11. ECMAScript Language Specification - ECMA-262 Edi- HA 6e0-000amKi@ ma KOPUCMYBATbHUYLKUX iHmMepelicis,
tion 5.1. URL: hitp://www.ecma-international.org/ecma-  ynuspauenux ons pobomu ingopmayiiinux cucmem y 6payse-
262/5.1/ (date accessed: 05/15/2021). pax. Y cmammi po3enaoaemycs Cyuachuii cman memoois 0
12. Stoyan Stefanov. Javascript. Templates. St. Petersburg,  pequisayii mexanismy nepemszysanns xomnonenm ma npono-
2011, 263 p. HYEMbCA Npoepamuull  cnocid 60ockoHanenns inmepgeticy
13. Ratov D.V. Model of the module for the interface of the WISIXOM CIIBOPEHHS KIIACY OISl eNeMEHmis nepems2y6anHs npu
information web-system. Mathematical machines and sys- opeanizayii po6omu 6 6azamoKoOPUCIMYBAYbKUX [HPOPMAYiii-
tems. 2020. No. 4. P. 74-81. Hux ee6-cucmemax. Drag'n'Drop - ye spyunuii cnocié nokpa-
wumu inmepgetic. 3axonienns eremMeHma MUKoIo ma 1o2o
Jiteparypa gi3yanvhe nepemiujenHs cnpowye Oacamo onepayii: 8i0
1. MenseneB A. Ob6nayHble TEXHOJIOTUHU: TEHICHIUH pa3BU- Konilosans ma neper'weHH}z doxymenmie (K y gatinosux
THS, TpUMepbl ucrionHeHust // CoOBpeMEHHbIE TEXHOIOTHN Menedoicepax) 00 posmilyenns samosnes & nociyeax Iumep-
aromarmsamui. 2013. Ne 2. C. 6-9 Hem-Mazasuny. API nepemszysanns HTML suKopucmosye
2. Papadopoulos A., Katsaros D. A-Tree: Distributed In- Mooers nf)dzz DOM ona ompumanna ingopmayii nipo nepe-
dexing of Multidimensional Data for Cloud Compu- MASHYMuUIL eneMeHm Ma OHOGNEHHSA Yb02o eneMenma nicis ne-
ting Environments. Third IEEE Intl Conf. on Cloud Com- ~ P¢/MAcy6anii. 3a donomozoio 06? oGHuKis nooii JavaScript
puting Technology and Science, 2011, pp. 407-414. MOJCHA Nepemsopumy 6y()b—}l}<'u.u exemenm 6eb-cucmemu 8
3. Kpeiin JI., [ackapesio J. Ajax B aefictsun. M.: Usn. jom  eremenm Dr agn Drop. Jna supiwenns yici npoGaemu oy
«Butbsamey, 2006. pospobneni 06 exmii Afemodu JavaScript, ski ‘0036?.Jlﬂ10mb
4. Ratov Denis Architectural paradigm of the interactive in- ~ ¢/"*60P/08aMIU KONiIo ‘?6 ckma ma O6p06ﬂ'ﬂ""” 6ci nodii, cnpsi-
terface module in the cloud technology model. Applied — M06aHi na opeanisayiio yexanismy Drag'n'Drop. Posenanymo
Computer Science. 2020. Vol. 16, N 4. P. 48-55. fipocpamiy - peamsaytio  md n]/)edcma"eﬂeno pesyromamu
5. ApxuTeKTypa MVP. URL: MPAKMUIHO20  GUKOPUCTIANTA 06 ekmuol aéanmaunv mexHo-
http://www.gwtproject.org/articles/mvp-architecture.html no2ii Drag and Dr op .aﬂﬂ KOMROHEHMIE IHmep peticy seb-
(nata 3BepHenns: 15.05.2021). cucmemu - MeOU4HOL mqbopMam,uHm cucmemu MﬁdSystem.
6. jQuery. URL: http/jquery.com/ (mata 3sepHeHms: Pes{zzbmamu BUKOPUCAHHS 00 ekmuol aaanmauzz mexro-
15.05.2021). noeii Drag and. Drop MOKA3AM, WO Yell MEXAHISM Op2AHTIHO
7. Angular)S — Superheroic JavaScript MVW Frame- GNUCYEMbCS 6 ICHYIOT MEXHON02IT nobyoosu 6eH-000amkis i
work.  URL: http:/angularjs.org/ (1ata ssepremms: Maemdocmammu nomenyian 0ns noneULENHS. A agmoMami-
15.05.2021). sayii pobomu 6 6aea.m0;<opucmyeaub;<ux inopmayiinux cu-
8. T'amma 3., Xenm P., JIxxoucon P., Bmuccunec [Ix. IIpué- cmemax ma eeé—cep 61Cax. . ,
MBI 00BEKTHO-OPUEHTHPOBAHHOIO IIPOSKTHpoBaHus. Ilat- . K”'o.lfo‘” crosa: adanmayiz 06 exma, Drag and Drop,
TepHb! poexTupoBanus. CII6. : ITutep, 2001. 368 c. inpopmayiina cucmema.
9. HTML 4.01 Specification. URL:
https://www.w3.org/TR/html401/  (mata  3BepHEHHS:
15.05.2021). PatoB [lennc BajieHTHHOBHY —.K.T.H., JIOLEHT Ka(be/:[pn po-
10. Cascading Style Sheets Level 2 Revision 1 (CSS 2.1) TpaMyBaHHs Ta MaTeMaTHKH, CXiHOYKPATHCHKHH HAIlOHAITb-

Specification. URL: https://www.w3.org/TR/CSS22/ (na-
Ta obpamenus: 15.05.2021).

Huil yHiBepcuter imeHi Bomomumupa Jlans (M. CeBepojo-
HelpK), ratov@snu.edu.ua

Crarrs nogana 18.05.2021.





