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Abstract. The article analyzes data format requirements from collection sup-

port services, content owners, and external users, as determined by the presenta-

tion, storage, and access characteristics of multimedia elements of electronic 

collections. Possible reasons for supporting (or not supporting) certain formats 

utilized for storing collection items are considered, taking into account the au-

thorsô experience with the development of an electronic scientific journal pub-

lishing platform which allows multimedia materials to be published via a web 

interface. 

The analysis of multimedia data formats enabled the selection of the ñtechnolo-

gy stackò of libraries and modules, which serves as the basis for creating elec-

tronic multimedia collections and is currently under development. The system 

has been brought to the stage of ñout of the boxò deployment ï both in its ver-

sion for creating universal collections and in its version oriented toward elec-

tronic multimedia magazine publishing. Further support for all formats dis-

cussed in the article is planned. 
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1 Open systems to support electronic collections 

Over the past few decades, both the Internet as a whole and its web segment have 

expanded. Digitizing a large number of cultural and scientific artefacts can potentially 

make them available to anyone, regardless of their physical location. Consequently, 

the importance of creating thematic collections of digital resources, with the support 

of effective ways of access to them (electronic collections), is growing. Services 

which ï to a greater or lesser extent ï make it possible, appear in open access. A 

common goal for this kind of services is that a visitor to a collection not require any 

effort ï or incur any cost ï to access the collection. The only pre-requisite, ideally, 

should be a standard browser on the user's device and access to the network. Howev-

er, the downside of using such services is the delegation of the rights to use data to the 

service providers and, possibly, an obligation to view advertising. In some cases, such 

a compromise may be unacceptable. The creators of electronic collections may then 

try to implement their own version of the platform with specific functionality; howev-
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er, the labor costs for creating and maintaining such services may turn out to be unac-

ceptably high. 

Web publications are becoming increasingly relevant in the scientific field. To en-

sure long-term availability of information resources, the exchange of meta-

information, etc., a number of systems have been created used by the scientific and 

educational communities. The following are some of the examples of systems used 

for electronic scientific publications: 

¶ The support system for digital repositories (institutional repositories) is widely 

used to build open access archives and electronic libraries to create, store, and dis-

tribute digital materials. These include open-source software platforms such as 

DSpace, EPrints, GreenStone, Fedora, and others. The most reputable platforms 

are supported by large scientific and technological organizations: for example, 

DSpace was developed jointly by HewlettPackard and MIT libraries (Massachu-

setts Institute of Technology) [1, 2]. 

¶ Some electronic scientific journals use electronic publishing systems such as Open 

Journal Systems (OJS). The main advantages of this approach is the implementa-

tion of a complete publishing cycle for the preparation of electronic publications. 

It should be noted that layout itself is done ñoutsideò the system, and ready-made 

files are loaded into OJS. Also, this system does not provide for displaying multi-

media content. At the same time, the format of the scientific publication itself re-

mains very traditional; on the web, content can be presented in two formats - PDF 

and static HTML. 

¶ New technological and organizational approaches to scientific publications are 

developing: 

¶ Integration issues are resolved using a metadata exchange technology based on the 

OAI-PMH protocol. 

¶ The concept of "live publications" is being developed. A ñlive publicationò is a 

scientific work posted on the Internet, in public domain, which is continually 

maintained by its author in an up-to-date state [3]. 

¶ Since 2014, several Elsevier journals have begun publishing reviewers' reviews 

along with articles. Such an approach, called the ñopen review,ò leads to an im-

provement in the quality of articles; additionally, the contribution of the reviewer 

to the publication process is recognized [4]. 

Since the early 2000s, online electronic resources, such as electronic journals, have 

been actively developing. Electronic journals publish articles in both PDF and HTML 

formats, which provides more opportunities for publication, including of multimedia 

materials. 

Focusing on the analysis of scientific journals, the following observations can be 

made: 

¶ The receipt of texts of articles and related multimedia materials by the editors is 

conducted via e-mail. That is, the process of loading collection items is not by it-

self technologically advanced. 

¶ The editorial staff is expected to indicate the place in the text of an article where it 

is necessary to insert the appropriate multimedia material. That is, authors do not 

directly participate in the laying out of the article. 
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¶ Not a single magazine analyzed publishes a full range of multimedia files. The 

principal published formats are: graphic files of various formats (e.g. JPG, GIF, 

PNG), video (e.g. AVI, MPG, MOV), animation (SWF, GIF) [5], audio of various 

formats, and presentations. There are separate magazines that publish, in addition 

to the entire range of multimedia formats listed, virtual reality content in the 

VRML format (e.g. the journal Scientific Visualization, http://sv-journal.org/). To 

date, no system supporting a wide range of multimedia formats exists. 

¶ To display video in articles, various video players are used or cloud video ser-

vicesô code is embedded. That is, third-party applications are used to display the 

elements of the collection, whose support is not guaranteed in the future. 

¶ Magazine sites are either of original designs or else they are built on top of pub-

lishersô platforms. The widest range of displayed multimedia materials is pub-

lished by the journal Scientific Visualization (http://sv-journal.org.). However, 

even on the pages of this magazine, viewing some of the multimedia objects (for 

example, 3d, http://sv-journal.org/example/index.html), requires additional soft-

ware installed on the user's computer. That is, the user must use additional appli-

cations or plug-ins in order to view elements of a collection. 

The authors faced a number of such problems while developing the tool platform of 

the electronic scientific journal which allows the publication of multimedia materials 

and provides access to them through a web-based interface [6,7]. One of these prob-

lems was the choice of data formats that could be transparently processed within the 

platform and, if possible, furnish authors with various opportunities to publish multi-

media data. 

Without claiming the above to be an exhaustive description of the data that can be 

stored in a wide range of diverse collections, we turn to the range of multimedia for-

mats related to articles in scientific online journals. The above list of the main types 

of multimedia components can be further expanded with the development of the plat-

form; however, even with the list of types considered, almost any content can be ade-

quately presented. 

The main prerequisites that were considered in the selection and analysis of sup-

ported data types were the following: 

¶ materials provided by the authors should be efficiently processed on the server, 

and the journal staff should not be required to perform a large amount of tedious 

actions and or have to master modern software development environments. For the 

correct reproduction of a complex object, it is often necessary to preserve the 

structure of a project containing dozens of directories and hundreds, maybe thou-

sands of separate files. Moreover, the project may retain absolute paths to the re-

sources used, so that even when copying the entire project tree to another location, 

the correct reproduction of the object may be compromised. Embedding such an 

object in a document may require the use of highly specialized skills from the staff 

of the journal (the team of software and technical support for the collection); 

¶ the user must have access to the article and its individual components (individual 

elements of the collection) without installing specialized software. Ideally, is 

should be enough to have access to the Internet and have a standard browser in-

stalled on the userôs computer. The use of specialized, and sometimes proprietary, 
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extensions by the article authors can lead to making the reproduction of the object 

impossible on the computer of the reader (an external user trying to access the el-

ements of the collection). 

¶ the selected limited set of supported formats should, if possible, provide wide-

ranging opportunities for the use of multimedia resources. 

Currently, the types of supported multimedia components and the types that will be 

supported in the future include the following: 

¶ text fragments, quantitative data, 

¶ raster and vector images, 

¶ audio data, 

¶ video of various formats, including Video 360 format, 

¶ 3D models, 

¶ virtual and augmented reality scenes, 

¶ map data, 

¶ charts, 

¶ formulas, etc. 

Along with the presentation of multimedia objects, an important aspect is the storage 

method. 

It should be noted that the element of the multimedia collection can be not only a 

mere arbitrary fragment of data acceptable for the platform of types, but also an arbi-

trary aggregate including fragments of data of different types.Please note that the first 

paragraph of a section or subsection is not indented. The first paragraphs that follows 

a table, figure, equation etc. does not have an indent, either. 

2 Some aspects of preparing multimedia materials for online 

magazines. Three formats and three contexts. 

Essentially, for each multimedia element of an online article, at least three formats are 

relevant: 

¶ the format intended for an end user viewing an online article in a browser; 

¶ the format of internal storage; 

¶ the format in which the author of the article submits materials to the editor. 

When considering issues related to the formats of multimedia elements of online arti-

cles, we take into account three groups of factors: 

¶ the efficiency of users in various roles; 

¶ aspects of technological implementation and support capabilities at different stag-

es of the life cycle of an information system; 

¶ the need to ensure the preservation of the source data, without any data loss asso-

ciated with the formats and parameters relevant at the time of publication. 

We would venture to say that the third of the factors mentioned above often remains 

outside the discussion scope of discussion when considering current and prospective 

technology solutions. Converting data to the actual formats of the final presentation in 

the browser can result in future data losses. As an obvious example, let us consider 

the archived versions of web sites created 10-15 years ago. Small images and low-
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quality video (in the SWF format) were specially prepared for publication, but the 

originals have, in most cases, already been lost. 

Requirements for the formats of multimedia elements are largely determined by the 

tasks and by the specifics of the work of users playing different roles within the in-

formation system. 

The end user (or ñReaderò) should be able to adequately view multimedia articles 

on a wide range of devices. The playback of multimedia elements must be accurate on 

all current operating systems and in all modern browsers. Moreover, a significant 

trend of the last decade has been the desire to implement the required functionality 

exclusively within the browser, and without third-party plug-ins. We would dare say, 

for example, that at present, any suggestion to install a plug-in for viewing video will 

be perceived negatively by the user. 

The ñAuthorò user, on the other hand, uses familiar applications or online services 

to prepare multimedia elements. As a result, he or she receives the multimedia ele-

ments of a future article in one of the formats that are ñexportedò by the application. 

What should be the online magazineôs policy? Several approaches can be considered, 

of which we will mention only two. The first approach involves a severe restriction: 

the author is required to prepare a multimedia element in one of the formats that can 

be directly displayed in the browser. The second approach would allow the author to 

submit materials in a range of formats that are to be further converted before publica-

tion. Ths conversion can be carried out either manually by the content manager, or by 

the corresponding software module of the information system. 

The content manager loads the material prepared by the author into the system. The 

stricter the requirements for the formats of the multimedia elements prepared by the 

author, the less effort the technical aspects associated with the publication will re-

quire. The scenario in which the content manager only needs to copy the text of the 

article into the appropriate fields and download the multimedia files, without perform-

ing any preliminary processing, requires only minimal qualifications on the content 

managerôs part. However, in any non-trivial case, the authorôs work would be more 

complicated due to the need for the conversion of the source data into the required 

formats. 

Note that todayôs ideas about the ñcurrent OSò and the ñmodern browsersò may 

take on a completely different meaning in the near future, as devices, communication 

channels, stylistic trends and technological capabilities will change. That is why the 

main format of internal storage, as a rule, involves a certain redundancy. 

3 Types of components for multimedia collections. 

3.1 Text data 

It may seem obvious, but itôs worth pointing out that any article will contain frag-

ments of text. These text fragments can be very small, e.g. the contents of fields in a 

questionnaire, or they can be of considerable size. The use of text implies the use of 

language. A written language is associated with a possible set of symbols used - the 

alphabet. It is easy to imagine a situation in which several languages can be used in 




