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The User Interface Service uses the provided REST in-
terface to create a suitable application. User authenti-
cation is integrated via OIDC and the Authentication
Service. Information about semantic terms is retrieved
via the Semantic Lookup Service using the provided
REST API. The Semantic Lookup Service (release in
preparation) builds on the Ontology Lookup Service
(OLS) (13) and the Ontology Xref Service (OxO) (14)
and provides a unified access to semantic resources.

The preVIEW user interface (Ul) itself is developed
using the React framework (15). The Ul is a composi-
tion of loosely coupled components. Each component
is developed and tested in isolation and is available
through a component repository. To archive a similar
look and feel to our application, all presentation com-
ponents use the Elastic Ul kit (16). Technically, each
visible component consists of a representation compo-
nent that handles the Ul and an included "container"
component that handles the business logic. This allows
the UI to be migrated without changing the business

logic. Figure 2 shows a screenshot of the current pre-
VIEW user interface with color-coded boxes represent-
ing some reusable UT components.

Results

The re-engineering focused on reusability without
compromising the look and functionality of the ser-
vice available at https:/preview.zbmed.de. A brief de-
scription of the main features of preVIEW is given
below.

The main page lists the available abstracts and dis-
plays relevant metadata such as title, authors, source
(i.e., the preprint server), the date, and links to the
original source (including full text). Examples are
shown in Figure 2 in the center, outlined in green. Ab-
stracts can be expanded for a single document indi-
vidually for all documents. Above the document list
(outlined in blue) is a search bar that contains several
functions, which are explained in more detail in the
next section. In addition, we offer the following func-

Fig. 2. Screenshot of preVIEW with the major UI components bighlighted.
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tions depicted in Figure 2: on the right side, you can
select or deselect the highlighting of the found con-
cepts; on the left side, there is an overview of the five
most frequently occurring concepts for each termi-
nology. These concepts can be easily added to the
search query by clicking on them. In addition, you
can also filter by semantic classes, i.e., you can, for
example, select all preprints that contain at least one
virus variant of interest. The bar chart on the left
shows a distribution by publication date. Again, a
specific month can be added to the search query by
clicking on the corresponding bar. The documents
found can be exported in currently two different for-
mats, either EndNote or BibTeX. In the following,
we would like to highlight two UI components of the
application that are well suited for reuse in other li-
brary systems. First, the Search Query component and
second, the Semantic Information Widget component.

The Search Query Component provides translation be-

tween different query languages and query construc-
tion methods. The primary purpose is to translate dif-
ferent query languages into the format used by our
Search Service. The basis of this component is a com-
posite pattern (17) where the branches are opera-
tions (AND, OR, NOT) and the leaves are predicates
that allow defining a search on a specific field (e.g.,
title, author) or using a specific function (e.g. ex-
pand_concept). The composite is used to construct
the abstract syntax tree (AST) of a search query. Sev-
eral subcomponents are capable of constructing such
an AST. First, an ANTLR-based (18) parser for a cus-
tom preVIEW-specific search query language. This al-
lows advanced users to create more complex search
queries in a domain-specific language. Second, a Ul
component, Query Builder Component, which allows
interactive query building. Translations to or from
other languages, like SRU/Z39.50 (19), can be easily
added, as these additions are already provided for in

AND

Concept:

Concept:
hitp:fwww.zbmed.de/km#COVID_VARO000000011 hitpsiidentifiers.org/HGNG:13557

1)

V)

Concept ~ Q1 ACE2
AND v

Concept ~ Q B16172

(concept:"https:ffidentifiers.org/HGNC:13557" AND concept:"http:/fwww.zbmed.de/km#COVID_VARQ000000011")

{
) 7 boor: ¢
"must": [
{
"regexp": {
"all_annotations": {
"value": ".*:\"http://www.zbmed.de/km#COVID_VAROOOOOO0O11\""
}
}
+,
{
"regexp": {
"all_annotations": {
"value": ".x:\"https://identifiers.org/HGNC:13557\""

Fig. 3. A Search Query shown in AST (I), ElasticSearch DSL(II), preVIEW DSL (I1I) and Query Builder Component

(V).

the architecture. Figure 3 shows a query displayed in
the Query Builder Component (IV), the custom query
language of the preVIEW system (III), as an AST (I)
and in the elastic search query syntax (II).

The Semantic Information Widget Component integrates
semantic information provided by the Semantic

Lookup Service into a handy widget. Preferred name,
alternative spellings and a description of a semantic
concept are displayed in a pop-up window. Cross-ref-
erences - relationships to other semantic concepts -
are also displayed, if available. Related hierarchical
information about a concept is displayed as well.
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1 > [D0183562

Coronavirus Infections
http:/fpurl.bioontology.orgfontology/MESH/D018352 2

Virus diseases caused by the CORONAVIRUS genus. Some specifics include
transmissible enteritis of turkeys (ENTERITIS, TRANSMISSIBLE, OF TURKEYS);
FELINE INFECTIOUS PERITONITIS; and transmissible gastroenteritis of swine
(GASTROENTERITIS, TRANSMISSIBLE, OF SWINE).A viral disorder
characterized by SARS (Severe Acute Respiratory Syndrome)-like symptoms

caused by MERS-CoV (MIDDLE EAST RESPIRATORY SYNDROME
CORONAVIRUS).

Alternative Names Hierarchy Cross references

Infections, Coronavirus

Infection, Coronavirus
Coronavirusinfektionen (DE)

MERS (Middle East Respiratory Syndrome)
Coronavirus Infection

Middle East Respiratory Syndrome

Alternative Names

- Virus Diseases
- RNA Virus Infections
- Nidovirales Infections
- Coronaviridae Infections

- Coronavirus Infections

Hierarchy Cross references

Fig. 4. Semantic Information Widget Component. The Widget example shows information about the semantic concept
"Coronavirus Infections" form MeSH. Within the widget, different information views of the semantic concept can be selected
by the user via tab selection. The screenshot visualizes the tab "Alternative Names" on the left and the tab "Hierarchy" on

the right.

Within the application, the widget opens by clicking
on a semantic annotation. Figure 4 shows the widget.

Discussion

The semantic search engine preVIEW was developed
due to the acute need during the current COVID-19
pandemic. As the number of so-called preprints has in-
creased tremendously, there is a need for digital infor-
mation services that facilitate the retrieval of these
types of publications. Semantic search engines com-
monly used by information specialists, such as LIVIVO
(20), do not integrate preprints. Therefore, we have de-
veloped a service that focuses exclusively on COVID-
19 related preprints. Since preprints are not manually
indexed by experts, text mining components were in-
cluded to allow automatic indexing of relevant concept
classes. Hence, information search and extraction must
be facilitated by using automated methods based on
machine learning and rules.

While the initial prototype was developed with a clear
focus on rapid development and integration of various
preprint resources, the architecture was already reach-
ing its limits. This was partly due to the ever-increasing
number of preprints, which affected the performance
of the service, and partly due to increasingly complex
application requirements, which were costly to imple-
ment. The architecture described in this paper empha-
sizes components that are reusable and can be shared
among different services.

The development of the preVIEW system with loosely
coupled, reusable components occur at the microser-
vices level, in the backend code, i.e., the services that
are invisible to the user, and at the user interface level,
the Ul components. One advantage that arises at both
levels is that a component/service can be developed
and tested in isolation. This allows a developer to focus
on a single task, and the components can be viewed as
LEGO bricks that are independent but have compati-
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ble connection interfaces. Thus, they can be freely
combined to build different application and software
systems; similar to the LEGO system. However, this
freedom also has the disadvantage of complex depen-
dencies, as components may depend on each other and
require specific versions. Package managers (such as
helm, npm) are available to alleviate the problem, but
compatibility between versions must be maintained or
changes must be communicated efficiently, as package
managers are no help in this regard.

Although developing a software system like the pre-
VIEW application based on loosely coupled microser-
vices and front-end components presents some
challenges, the benefits of isolating concerns and the re-
sulting independence are worth the effort. This is be-
cause the components developed for the preVIEW
application can and are already being reused. For exam-
ple, the Semantic Information Widget Component is being
reused as part of the German Central Health Study
Center COVID-19 (21). A service that bundles infor-
mation about clinical, epidemiological and public health
studies in Germany related to COVID-19. A compo-
nent for highlighting semantic annotations in texts will
also be integrated into another internal project.

Conclusions

We presented the re-engineering of our semantic
search engine preVIEW COVID-19, which was initially
developed as a prototype due to the acute need during
the current pandemic. The transformation into a sus-
tainable service - consisting of several microservices -
not only resulted in a fast system, but also enables rapid
action in the future. It simplifies the adaptation of the
services to user needs and enables the reuse of compo-
nents in other digital information services. With the set
of services and components presented, we are also able
to rapidly develop new prototype services in specialized
areas to help researchers find relevant information to
advance science.
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