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Abstract. The given work is devoted to the task of transactional business logic design. Additional 

layer responsible for transaction processing is introduced to make the architecture of the system 

more flexible and robust, testable and maintainable. 
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Actuality. Information system developers often face the task of implementing 

transactional business rules. And while the specific of transaction processing at the 

DBMS level is well-known (Read Committed, Repeatable Read etc.), the question of 

implementing transactions at the level of software components seems open and the 

decision on how to design and implement transactional business logic remained the 

prerogative of developers. 

Today there are several possible practical implementations of transactional 

business logic: using Unit Of Work pattern (UoW) [1, 2]; using SystemTransactions 

library [3] provided by the .NET platform offered a ready-made solution (namely 

TransactionScope class); direct implementation of transactional logic using stored 

procedures stored within the database. 

At first glance, the stored procedures variant seems to be the best solution of 

the problem, because stored procedures provide higher performance and security 

levels in comparison with others. But there is one problem that outweighs the bene-

fits: according to the method tasks for which business logic is responsible got smeared 

among several layers: database level, DAL (data access layer) and business logic layer. 

Hiding business rules within stored procedures significantly reduces the system re-

sistance to changes (e.g., in case of changing database provider developers face the 

necessity to rewrite all stored procedures, which, firstly, will take a lot of time, and 

secondly, it will not always be implemented effectively), and secondly, to understand 

the implementation of business logic rules, a developer cannot rely only on the ap-

propriate layer (i. e. partly the rules will be implemented in the layer of business log-
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ic, and partly in the stored procedure), which violates one of the most important ro-

bust software development principles - separation of concerns.  

Unit of Work is a pattern provides a mechanism to escape the problems men-

tioned above by using logical transaction, i.e. atomicity of transaction is the respon-

sibility of UoW object. Practically it means that we have a class responsible for trans-

actions realization:  committing or approving, rejecting or rolling back DB-oriented 

operations. Thus, the methods of the repositories responsible for entity changes, in-

teract with that UoW object, which, in its turn, connects the commands to be exe-

cuted to a given transaction (e.g. IDbTransaction realization). In this case, to commit 

the block of DB-oriented operations done by the methods of repositories we need to 

call commit method of UoW, and without that call the command block will not be 

executed. The advantage of the approach is that the transaction logic is concentrat-

ed in the business logic layer (application layer), meeting the separation of concerns 

principle. However, the execution of each transaction requires creating a separate UoW 

with a set of dependencies (at least a bunch of repositories), which can lead to significant 

costs in a multi-user system: the number of objects associated with the processing of the 

transaction increases in direct proportion to the number of transactions, facing the risk 

of decreasing performance. The use of ORM systems (NHibernate, Entity Framework 

etc.) seemed not always efficient: the logic of optimizing the execution of operations 

is not always transparent, and it is impossible to correct or modify the specifics of 

ORM transactions processing.  

The TransactionScope class from the System.Transactions library provides an 

easy way to mark a block of code involved in a transaction hiding details of realiza-

tion and making the definition of transaction as easy as it is possible. Due to its ease 

of use and efficiency, it is very convenient to use this mechanism to implement 

transactional business rules. TransactionScope has a number of advantages, namely: 

it makes the implementation of ACID transactions simple (i.e. no need to write an 

explicit "rollback" code or cleanup); it can coordinate resources such as databases, 

message queues and transaction file systems within one transaction; it automatically 

detects an external transaction and obtains its support. As a disadvantage, it is 

"heavy" and absolutely hidden, so it cannot be an optimal variant for the systems focused 

on high performance. 

Task definition. Advantages and disadvantages of the above approaches led us 

to the idea of the solution which would be rather flexible and adoptable to the needs 

of software developers.   
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Main part. The solution is based on introduction of the additional Transaction 

Manager component responsible for transaction processing. This layer is used by the 

business logic layer and interacts with the data access layer (repositories) to perform 

data operations. It can be thought as an analogue of Entity services facade in terms 

of service-oriented architecture, or as a component superstructure above DAL layer 

responsible for transactions processing. The architecture of the system with the ad-

ditional layer responsible for transactions processing is shown in Fig.1. 

As we can see in the fig.1. Transaction Processing Layer can be connected not 

only to DAL but also to the Services and Utilities units to perform, for example, dis-

tributed transactions as necessary.  

The question of its location is debatable: on the one hand, this component is a 

part of DAL, on the other it is a service of BLL. It is more correct to talk about some 

intermediate layer between DAL and BLL, which is responsible for implementing 

transactions. Each possible transaction is implemented as a method of this compo-

nent. To perform a transaction that component uses a bunch of necessary reposito-

ries. Of course, these methods can only serve as access points (i.e. gateways) to the 

objects of the corresponding type, which are, in those turn, directly responsible for 

the specifics of transactions hiding implementation details and related resources 

(e.g., repositories).  

The creation or,  more specifically, assembly of the transaction manager 

seemed to be the task of a special class-factory, which is responsible for resolving 

the dependencies and providing all necessary resources to the manager (e.g. objects 

that implement specific transactions, repositories, etc.). In our opinion, providing of 

Transaction layer does not mean that all DB-oriented operations should be passed 

through that layer, simple operations can be performed by the repositories without 

any transaction mechanisms engagement and it differs provided approach from the 

approach of SOA Entity services [4]. From the DDD (domain-driven design) point of 

view, it can be considered as a service responsible for transaction processing. As we 

can see, the transaction manager is connected only with those repositories, which 

participate in the transaction processing.  
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Figure 1 – The architecture of the system with the Transaction Processing Layer 

 

To compare the classical business logic layer organization according to  Clean 

Architecture approach [5] with the proposed one let us see fig.2 and Fig.3. It is sug-

gested that RegisterBookUseCase depends on transaction which involves two reposi-

tories (IDeliveryRepository and IBookRepository) and a component responsible for 

logging transactional operations (ILogger). In this situation, according to [4], trans-

actional logic processing will be the responsibility of the use case component. To 

change the transactional logic mechanism means to change each component it uses 

(e.g. to use TransactionScope instead of IDbTransaction). To test the transaction 

logic means to test use case component. The second solution (Fig.2) is seemed to be 

more flexible: the part responsible for transaction processing is separated from busi-

ness logic and its modification and testing does not depend on the use case.  
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Figure 2 – Classical use case organization according to [5] 
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Figure 3 – Use case organization using Transaction processing layer 

 

Since all requests for transaction implementation will pass only through one 

Transaction Manager object, there is an obvious need for asynchronous methods im-

plementation. In the generalized variant, we can consider a variant of transaction 

managers pool that can be used to distribute the load, but even that variant seems 

more effective than UoW, where a full set of objects for each connection is created.  
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Figure 4 – Use case organization using Transaction processing managers pool 

 

Another controversial issue is the possibility of having several transactional 

Managers (i.e., horizontal decomposition of the manager). The fact is that real pro-

jects have hundreds of tables in their databases and can reach up to a thousand ob-

jects and most of them can participate in transactions. However, it is rare that a use 

case or even a group of use cases of a particular type deals with hundreds of entities. 

Hence, a variant of distribution of transaction managers by contexts related to dif-

ferent types of users seems to be the best solution (Fig. 5).  
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Figure 5 – A variant of transaction managers distribution 
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Conclusions. At present, transactions are a very powerful mechanism for im-

plementing business rules and the success of their use depends on the approaches 

chosen by the developer. Each of the above approaches has its advantages and disad-

vantages. The choice depends on the subject area, business requirements and com-

plexity of the project being developed. In this work, we consider the approach with 

introduction of additional layer of abstraction responsible for transaction processing 

that can be effectively applied if standard approaches are not suitable for some rea-

son. 
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Апндкрз омжомбкз роалжак�іилмї біжлдп ймгікз 

Акруайьліпрь. Пдод� омжомблзка�з ілсмо�а�іилзт пзпрд� фапрм нмпрає жав�алля 

вномва�едлля роалжак�іилмї біжлдп-ймгікз. І тмфа пнд�зсіка мбомбкз роалжак�іи ла оівлі 

СУБД �мбод ві�м�а, нзралля одайіжа�ії роалжак�іи ла оівлі номгоа�лзт км�нмлдлрів ж�а-

єрьпя ві�козрз�, а оіхдлля ном рд, як омжомбзрз ра одайіжуварз роалжак�іилу біжлдп-

ймгіку. жайзхайапя нодомгарзвмю омжомблзків. 

Сьмгм�лі іплує кійька �мейзвзт ноакрзфлзт одайіжа�іи роалжак�іилмї біжлдп-ймгікз: 

взкмозпралля хабймлу Unit Of Work (UoW) [1, 2]; бібйімрдкз SystemTransactions [3]; бдж-

нмпдод�ля одайіжа�ія роалжак�іилмї ймгікз жа �мнм�мгмю жбдодедлзт ном�д�уо, цм жбдоі-

гаюрьпя в бажі �алзт. Кмедл ж іплуюфзт ваоіалрів �ає пвмї ндодвагз ра лд�мйікз. Так, ноз-

тмвувалля біжлдп-ноавзй у жбдодедлзт ном�д�уоат жлафлм жлзеує пріикіпрь пзпрд�з �м 

ж�іл, а нм-�оугд, цмб жомжу�ірз одайіжа�ію ноавзй біжлдп-ймгікз, омжомблзк лд �мед нмк-

йа�арзпя йзхд ла ві�нмві�лзи оівдль біжлдп-ймгікз (фапрзла ймгікз бу�д жлатм�зрзпя в 

хаоі біжлдп-ймгікз, а фапрзла у жбдодедлзт ном�д�уоат). Взкмозпралля хабймлу UoW 

пномцує ні�роз�ку пзпрд�з, жбійьхує її глуфкіпрь ра ж�мгу а�анра�ії �м ж�іл, айд взкм-

лалля кмелмї роалжак�ії вз�агає првмодлля мкод�мгм UoW ж лабмом� жайделмпрди, цм 

�мед нозжвдпрз �м жлафлзт взроар у багармкмозпрува�ькіи пзпрд�і. Кйап 

TransactionScope ж бібйімрдкз System.Transactions жабджндфує номпрзи пнмпіб нмжлафзрз 

бймк км�у, якзи бдод уфапрь у роалжак�ії, нозтмвуюфз �драйі одайіжа�ії ра �акпз�айьлм 

нмйдгхуюфз взжлафдлля роалжак�ії, айд є одпуопм�іпркз� км�нмлдрм� жы пкозрмю влур-

оіхльмю ймгікмю, рм�у лд �мед бурз мнрз�айьлз� ваоіалрм� �йя пзпрд�, моієлрмвалзт 

ла взпмку ном�укрзвліпрь.. 

Помбйд�а. Пдодвагз ра лд�мйікз взцджажлафдлзт ні�тм�ів нозвдйз лап �м і�дї оіхдл-

ля, якд буйм б �мпзрь глуфкз� і нозпрмпмвалз� �м нмродб омжомблзків номгоа�лмгм жа-

бджндфдлля. 

Оплмвла фапрзла. Ріхдлля жаплмвалд ла ввд�дллі �м�аркмвмгм км�нмлдлра 

Transaction Manager, цм ві�нмві�ає жа мбомбку роалжак�іи. Цди оівдль взкмозпрмвуєрьпя 

оівлд� біжлдп-ймгікз і вжає�м�іє ж оівлд� �мпруну �м �алзт (птмвзца�з) �йя взкмлалля 

мндоа�іи ж �алз�з. Ймгм �мела омжгйя�арз як км�нмлдлрлу ла�бу�мву ла� оівлд� DAL, цм 

ві�нмві�ає жа мбомбку роалжак�іи. Рівдль мбомбкз роалжак�іи �мела ні�кйюфзрз лд рійь-

кз �м DAL, а и �м хаоів пйуеб ра урзйір �йя взкмлалля, ланозкйа�, омжнм�ійдлзт роалжа-

к�іи, якцм �д лдмбті�лм. Кмела �мейзва роалжак�ія одайіжмвала як �дрм� �ьмгм км�нм-

лдлра. Дйя взкмлалля роалжак�ії �ди км�нмлдлр взкмозпрмвує куну лдмбті�лзт однмжз-

рмоіїв. Ці �дрм�з �меурь пйуезрз йзхд рмфка�з �мпруну (рмбрм хйюжа�з) �м 

мб’єкрів ві�нмві�лмгм рзну, які, у пвмю фдогу, бджнмпдод�льм ві�нмві�аюрь жа пнд�зсіку 

роалжак�іи, цм нозтмвуюрь �драйі одайіжа�ії ра нмв’яжалі одпуопз (ланозкйа�, однмжз-

рмоії). 
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Опкійькз впі жанзрз ла одайіжа�ію роалжак�іи бу�урь номтм�зрз рійькз фдодж м�зл 

мб’єкр Transaction Manager, іплує мфдвз�ла нмродба в одайіжа�ії апзлтомллзт �дрм�ів. В 

ужагайьлдлм�у ваоіалрі �з �мед�м омжгйялурз ваоіалр нуйу �длд�едоів роалжак�іи, якзи 

�мела взкмозпрмвуварз �йя омжнм�ійу лавалраедлля. 

Ілхз� нзралля� є �мейзвіпрь лаявлмпрі �дкійькмт роалжак�іилзт  

�длд�едоів (рмбрм гмозжмлрайьла �дкм�нмжз�ія �длд�едоа). Сноава в рм�у, цм одайьлі 

номдкрз �аюрь пмрлі рабйз�ь у пвмїт бажат �алзт і �меурь �мпягарз рзпяфі мб'єкрів,  

і бійьхіпрь ж лзт �меурь боарз уфапрь в роалжак�іят. Айд пзруа�ія, у якіи use-case (нод-

�д�длр) абм лавірь гоуна нод�д�длрів взкмозпрмвує �йя одайіжа�ії пмрлі пурлмпрди 

роанйяєрьпя оі�км.  

Взплмвкз. В �алзи фап роалжак�ії є �уед нмруелз� �дталіж�м� вномва�едлля біж-

лдп-ноавзй і упніт їт взкмозпралля жайдезрь ві� ні�тм�ів, мбоалзт омжомблзкм�. У �іи ом-

бмрі �з номналує�м ні�ті� іж ввд�длля� �м�аркмвмгм оівля абпроак�ії, цм ві�нмві�ає жа 

мбомбку роалжак�іи, якзи �мела дсдкрзвлм жапрмпуварз, якцм прал�аорлі ні�тм�з ж 

якзтмпь нозфзл лд ні�тм�ярь. 
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