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APPROACH TO ORGANIZATION OF CLIENT-SERVER INTERACTION
FOR IMPLEMENTATION OF MODEL-VIEW-CONTROLLER PATTERN
IN DISTRIBUTED SYSTEMS

The article considers the approach to organization of client-server interaction.
This approach is used to implement the template model-view-controller in distributed
systems. New concept organization WEB API implements ETL technology and allows
you to move the controller functionality to the server side.

Keywords: client-server interaction, distributed systems, MVC, ETL
technology.

Fig.: 1. Tabl.: 2.

VY crarti po3riasmaeThes MiAXiM 0 OpraHi3allii KIIEHT-CEPBEPHOI B3a€MOII.
Jlanwii miaxin BUKOPUCTOBYEThCS Uil peaiizamii mabnony model-view-controller B
posmoxineHnx cucremMax. HoBa konmenmis opranizanii WEB APl peanisye
ETL-texHoMOriI0 Ta Ja€ MOJIMBICTh MEPEHECTH (PYHKLIIOHAIBHICTH KOHTpOJEpa Ha
CEpBEPHY CTOPOHY.

KuarouoBi cioBa: kiieHT-cepBepHa B3aeMojisi, po3nojiieHi cucremu, MVC,
ETL-texnomnoris,.

Fig.: 1. Fig.: 2.

Relevance of research topic. Modern WEB-applications are developed in
accordance with the approach of SPA [1], first of all, those that apply processing large
volumes of information, put forward fairly stringent requirements for the quality of
communication channels. This is due to the fact that the generally accepted concepts of
WEB API organization [2] are focused on the implementation of ELT-technology [3],
the disadvantage of which is the need to transfer large volumes of intermediate data
between a server whose API usually implements the CRUD-interface [4] model, and a
client that implements a controller and a view as a MVVM template [5]. Studies
related to the development of new concepts for the organization of the WEB API
aimed at reducing the amount of intermediate data transmitted between the server and
the client are relevant.

Target setting. The problem lies in the lack of concepts for organizing WEB
APIs that implement ETL technology.

Actual scientific researches and issues analysis. Today, the generally
accepted concepts of the WEB API organization are REST[6][7] and GraphQL[8], the
essence of which is to implement the CRUD-interface on the server side.
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Uninvestigated parts of general matters defining. In this paper, we explore a
new concept for the organization of the WEB API, which implements ETL technology
and enables the functionality of the controller to be transferred to the server side.

The research objective. The task is to develop a new concept of client-server
interaction, which involves transferring to the server side and executing on it a script
that defines the necessary actions related to the implementation of the functionality of
the controller.

The statement of basic materials. The proposed concept of WEB API
organization is to use the POST request, which transmits the data structure (script),
which defines the sequence of calls implemented on the server side methods
(commands) (see fig.1.a). On the server side, there should be an interpreter (similar to
an orchestrator in GraphQL) that implements a sequence of calls in a single scope of
script context, as depicted in fig.1.b.

It is clear that the composition of the teams that are interpreted on the server side is
determined by the purpose of the service. In terms of the functional purpose associated
with the processing of data, in our view, the system of commands should include:

e data definition and data manipulation commands with data loading from

external sources;

e collection filtering, collection joining, collection mapping and collection

reducing commands;

e statistic commands such as calculation of statistics, principal component

analysis, clustering etc.
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Fig.1. Script based WEB API: a. structure of script; b. request life cycle
The basis of the integral integrity of the distributed system is the implementation of
the unified interface subsystems access to its resources. Remote Assignment Tools
(RPCs) implemented at the level of underlying assets allow the delegation of data
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processing to another resource that supports this protocol. In this case, the integration is
implemented on the server side (fig.2.a), which can act as a proxy.
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Fig.2. Integration of system resources: a. with RPC and CORS; b. with wrappers

Using Cross Origin Resource Sharing (CORS) [9] lies in the integration of
resources such as one-page portal and data processing services, and enables the
integration of client-side resources.

In case when there is a need to use resources that do not implement the above
interface, it is advisable to use adapters (wrappers). This shell, as shown in fig.2.b,
implements a unified interface for the subsystem and uses resource-specific software
interfaces.

Thus, the proposed model implements a flexible scheme for organizing the
interaction of various resources, including heterogeneous, both on the server side and
on the client side.

Conclusions. The proposed concept of organization of the WEB API, in
contrast to the known, such as REST and GraphQL, allows, in the framework of the
SPA approach, to reduce the amount of intermediate data transferred between the
server and the client by moving the implementation of actions related to the
implementation of the controller on the server side. The implementation of such a
concept involves the presence on the server side of a special software script
interpretation. This approach to the organization of the WEB API has been
successfully applied to the development of the data processing service [10][12], which
is part of a distributed data processing system used by the World Data Center for
Geoinformatics and Sustainable Development [11][13].
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PO3SHINPEHA AHOTALIA

A. O. boaaak, /1. B. Kopenko

HIAXII 10 OPTAHI3AILIL KJIIEHT-CEPBEPHOI B3AEMO 1T
JIJIS1 PEAJIIBALIT ITABJIOHY MODEL-VIEW-CONTROLLER
B PO3NOAIIEHUX CUCTEMAX

AKTyaJbHicTh TeMu aociimkennst. Cygacai WEB-3actocynku po3pobieHi y
BianoBinHOCTI 70 miaxoxy SPA, B mepury 4depry Ti, [0 3aCTOCOBYIOTH OIPAIIOBAHHS
BEIUKHUX 00csTiB iH(OpMaIlii, BUCYBAIOTh JTIOBOJII )KOPCTKI BUMOTH JI0 SIKOCTi KaHATIB
3B's13Ky. Lle moB’A3aH0 3 THM, 110 3arajbHO MPUHHATI KoHUenii opranizanii WEB API
€ opieHToBaHMMHU Ha peanizanito ELT-rexHomorii, HemomKoM SKOi € HEOOXiAHICTH
nepeaadi BEIUKAX OOCATIB MPOMIKHHUX JaHUX MK cepBepom, API sikoro, 3a3Budait,
peanizye CRUD-inTepdeiic monemi, Ta KII€EHTOM, SKHHA peaiidye KOHTpOJEp Ta
30BHINIHIA BUTIIA K madiaox MVVM.

IMocranoBka mpoduaemu. I[Ipobrmema momsirae y BIiACYTHOCTI KOHIIEMIIIN
opranizauii WEB API, siki peanizyrors ETL-Texnomnorio.

AHaJi3 ocTaHHIX AoCaiTxkeHb i myOaikanii. CboroH1 3aralbHONPUIHATAMU
kouneniisimu opranizamii WEB API € REST ta GraphQL, cyTHICTh SIKUX TOJISITaE y
peamizanii CRUD-iHTepdeiicy Ha cepBepHiii CTOPOHi.

BujineHHss HeaoCTiIKeHMX YACTHH 3arajbHoi npodiaemu. B 1iii poboti
JIOCTKYIOThCsT HOBa KoHmemmiss opranizanii WEB API, ska peanizye ETL-
TEXHOJIOTII0 Ta Ja€ MOXIIMBICTh TEpPeHeCTH (YHKIIOHAIBHICTh KOHTpOJepa Ha
CEPBEPHY CTOPOHY.

IMocTanoBka 3aBaaHHs. 3aBIaHHS MOJIATA€ B PO3pOOIl HOBOI KOHIIETIIiT
KIIIEHT-CEPBEPHOI B3a€eMOJll, sfKa Iependadae Iepefadyy Ha CEpBEpPHY CTOPOHY Ta
BUKOHAHHS Ha HIM CKpUNTY, [0 BU3HA4Ya€ HEOOXiAHI 1ii, MOB’s3aHi 3 peaji3ami€eio
(yHKI10HAJIBHOCTI KOHTpPOJIEpa.

Buk/ageHHs1 0CHOBHOI0 MaTrepiaay. 3anmporoHOBaHa KOHIEMINSl OpraHi3amii
WEB API nonsrae y Bukopuctani POST-3anuty, B ssIkoMy NepeaaeTbcsi CTPYKTypa
TaHUX (CKPHIIT), 10 BU3HAYA€E TOCHTIOBHICTh BUKIMKIB PEaji30BaHUX HA CEPBEPHIN
cTOpoHi MeTofiB (komanna). Ha cepBepHiil CTOpOHI NMOBHHEH OyTH iHTEpHpeTaTop
(cxoxkwmii Ha opkectpatopa B GraphQL), sikumii peanizye MOCHiJOBHICTh BUKIHKIB B
€rHII 00J1aCcTI BUIUMOCTI 3MIHHUX.

BucnoBku. 3anpononoBana kouteniist opranizamii WEB API, nHa BiaMiHy Big
BIIOMHUX, JI03BOJIsi€ B pamkax miaxoay SPA 3meHmmtH 00’€M mepenaHux Mix
CEPBEPOM 1 KIIIEHTOM MPOMDKHUX JIaHUX 32 PAaXyHOK INEPEMILIEHHS BUKOHAHHS MOiif,
OB’ SI3aHUX 3 PEalTi3aIli€l0 KOHTPOJIepa Ha CEPBEPHY CTOPOHY.

KuarwuoBi cioBa: KiieHT-cepBepHa B3aeMojis, posnojauieHi cuctemu, MVC,
ETL-texHonoris.



