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ABSTRACT: E-commerce architectures begin to leverage serverless cloud computing. An objective, evidence-based 

analysis names key workload classes, establishes suitability for Function-as-a-Service patterns, and articulates a 

checklist for design decisions. Latency-sensitive, durable, orchestrated transaction processing is feasible; cost-

sensitivity, scale variability, and requirement isolation favour serverless paradigms. Supporting foundations are in 

place, yet service availability, compliance factors, and nonnative data-consistency patterns warrant caution. 

 

Serverless computing offers a compelling option for a variety of applications. Yet when applied to cloud-native 

transaction processing—especially in critical, large-scale e-commerce settings—the modality faces specific challenges 

of non-determinism, statefulness, and acute latency sensitivity. Naïvely evaluated against four sources of cost and 

reliability concern, serverless approaches are nonetheless indicated for three primary classes of orders: low-cost 

commodity fulfilment and fraud detection, where lower reliability appears acceptable; durable, low-frequency 

orchestrated workflows; and typical sessions, augmented with caching and sharding for scaling. 
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I. INTRODUCTION 

 

Serverless Cloud Computing for Large-Scale E-Commerce Transaction Processing defines research questions, 

objectives, scope, and significance; articulates criteria for evaluating serverless suitability in large-scale transactions. 

Large enterprise-class e-commerce platforms typically generate millions of transactions every day. These transactions 

must be processed reliably within well-defined time periods to ensure good customer experiences. Customers expect 

servers to be faster, cheaper, and more reliable than before. Achieving this is very challenging, especially for 

transaction-management subsystems. Asynchronous invocation provides an opportunity to process transactional 

workloads using serverless cloud computing. Serverless cloud-computing architecture provides multiple advantages 

versus traditional counterparts; at the same time, it poses unique challenges. Cost, latency, scalability, and reliability are 

the primary considerations for large-scale systems hosted in a public cloud environment. It is important to examine how 

suitable the serverless paradigm is for processing mission-critical e-commerce transactions. 

 

The suitability of serverless cloud architecture for processing large-scale e-commerce transactions is examined in this 

section. Analyses of the patterns, workloads, and architectures of typical e-commerce transaction subsystems provide 

the basis for this examination. The focus is specifically on transactional workload subsystems such as payment 

processing, fraud detection, guarantee management, and so on and not on the entire e-commerce cloud-hosted 

application. In addition to suitability, the considerations identified in the preceding two paragraphs are also useful for 

understanding other aspects—the strengths, weaknesses, risks, and pitfalls—of serverless cloud architecture applied to 

large-scale transaction workloads. 

 

1.1. Purpose and Scope of the Study 

The purpose of this study is to evaluate the suitability of serverless cloud computing for large-scale e-commerce 

transaction processing. The definition of large-scale emphasizes the interplay among transaction wrap-up latency, 

transaction volume, and supporting capacity of two external units: transaction-service databases and payment-

processing services, whether in-house or third-party. The suitability criteria use operational characteristics identified in 

a review of state-of-the-art SC²T architectures for service-based processing—such as event-driven processing by 

function-as-a-services (FaaS); the stateless, idempotent, scale-out properties of functions; and cloud providers’ reliance 
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on elasticity defined by demand—against requirements of large-scale transaction processing. These considerations 

encompass trade-offs typically associated with evolving capital expenditures into operational expenditures, specifically 

relative to latency, cost, scalability, and reliability. 

 

 
 

Fig 1: Evaluating Serverless Suitability for High-Volume E-Commerce: Architectural Patterns, Elasticity 

 

Trade-offs, and Distributed Data Management in SC²T Frameworks 

Support for serverless SC²T workloads is examined on three fronts. Transaction types and event correlations are 

described—the most salient factors in supporting concentrated volumes, minimizing latency, and achieving sufficient 

throughput across the entire system. Architecture patterns appropriate for transaction-service workloads are discussed 

next; SC²T and SAT patterns are explicitly evaluated against serverless alignment. Finally, distributed data-

management tactics are surveyed with an emphasis on those supporting enterprise-level serverless elasticity within a 

cloud region. 
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Equation 1) Cost model (serverless “pay only for execution duration / TET”) 

Step-by-step derivation 

Step 1 — Define per-request billable components 
Let each transaction request trigger k functions (or k billable serverless steps). 

For step i: 

 execution time:    (seconds) 

 memory allocated:    (GB) 

 request count: 1 per invocation 

Typical serverless billing is well captured by: 

 

      re     co pu e(     ) 

A common compute form is GB-seconds pricing: 

 

 co pu e(     )       s  (     ) 

So for one end-to-end transaction: 

   n    ∑ ( re     s(    ))

 

   

 

Step 2 — Convert to per-unit-time cost 

Let arrival rate be  ( ) transactions/second (the paper emphasizes temporally non-uniform workloads / elasticity). 

Then total cost over time horizon   is: 

 

 ( )    ∫  
 

 

( )    n     

 

If load is approximately constant  : 

 

 ( )           n 

Step 3 — Compare to provisioned servers (baseline) 

 

If provisioned capacity requires   instances, each at hourly cost   r, then over   hours: 

 

 prov( )        r    

 

II. BACKGROUND AND MOTIVATION 

 

Consequently, use cases requiring elasticity, i.e. temporally non-uniform workloads with variable scaling ratios, are 

critical for any resource-purchase decision. Application architectures with serverless or Function-as-a-Service 

deployments have become one of the most popular approaches for concurrent execution of a large number of short-

lived tasks. With unmatched scaling characteristics, these paradigms can run arbitrarily high transaction loads in theory. 

However, transaction-processing systems deployed on such architectures, or portions thereof, have been shown to incur 

long latency. Latency, along with cost, is arguably the most important metric considered when evaluating serverless 

resource usage for transaction processing. The second important set of metrics are the long-term Elasticity and 

Reliability trade-offs. Testing the suitability of serverless Function-as-a-Service architectures for large-scale 

transaction-processing systems is thus timely as enterprise workloads evolve. 

 

Cloud service providers offer serverless Function-as-a-Service computing platforms with stateful capabilities. These 

offerings simplify the development of serverless applications without requiring users to think about Distributed 

Systems design. While platforms are marketed as support for event-driven application development, high level 

workflows are still considered suitable for serverless-based cloud-level transaction processing. Supporting analysis 

assumes that models present sufficient guarantees for Stateful Functions (SaaS) invoked through orchestration but 

without assessing or mitigating additional overhead imposed for such constructions, including correctness under 

serverless and IaC constraints. 
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2.1. Key Considerations for Serverless Architectures in E-Commerce 

Serverless concepts, Cloud Services, and Trade-Offs 

The notion of serverless cloud computing is relatively new, and some of its concepts are still being refined. Function-

as-a-Service (FaaS) models distinctively underpin serverless computing. Cloud service providers execute application 

code hosted in the cloud on behalf of customers. The customer simply specifies the code, its cloud storage location, 

input parameters, and, on execution, pays only for the computing duration. Providers usually start anew for each code 

invocation, but may optimize performance by reusing warmed-up run-time environments. In addition to FaaS, cloud 

providers offer non-FaaS services that can be instantaneously invoked, billed on a per-request basis, and automatically 

rescaled. Such services, too, are serverless in the colloquial sense. Trade-offs associated with any paradigm apply here 

as well, hence suitability for a large-scale transaction-processing workload requires further analysis. 

 

Hypothetical costs for an e-commerce transaction processing system hosted on a major cloud provider with vendor-

verifiable load characteristics help assess the suitability of a serverless architecture. Costs reflect the underlying 

resource usage, but together with modelling considerations provide insensitive order-of-magnitude cost 

approximations. Variations in modelled cost effects are more impactful than accuracies in underlying parameters. 

Latency, rate limitation, scalability, and reliability are other relevant factors. Vendor-latency guarantees are inadequate 

for time-sensitive transactions, however, since average, rather than worst-case, latencies are exposed, and long-distance 

invocations incur extra delays. 

 

Avg RPS Requests/month (M) Serverless cost ($) [illustrative] Provisioned cost ($) [illustrative] 

50 129.6 79.92 72.0 

100 259.2 159.84 72.0 

200 518.4 319.68 72.0 

400 1036.8 639.36 144.0 

800 2073.6 1278.72 288.0 

 

3. Serverless Architectures for E-Commerce 

Function-as-a-Service (FaaS) is the function-level serverless variant of the Function-as-a-Service (FaaS) paradigm. 

Running codes in interest-based small, limited stateful micro-services by cloud vendors work as a script under policy 

defined parameters that are triggered by an event. These functions can be integrated or connected with their own API or 

3rd-party API (services like payment, email, SMS etc) or services under the offered execution platform for defined use 

cases. Stream-based, publish-subscribe (event-driven) processing models are popular for this Interest Computing 

paradigm. Events, triggers or hops are used to integrate various sources or mechanisms behind a solution like source of 

information, source of action or decision supporting mechanism in a single logical unit where functions running in 

parallel are fed with events or data whenever chance arises. Cloud services offer running code without managing 

servers using the concept of a basic unit (used – or needed in execution) which is able to respond to HTTP requests 

(API). The service is mainly pushed as a low-cost solution where the vendor charges Task Execution Time (TET), 

which is very low against the cost of provisioning and managing a server. Key factors play a vital role in minimizing 

the cost and performance more focus on critical, less-scalable service for business and industries where cost of 

downtime is very high. 

 

Implementation and correctness validation of computing above Interest Computing not on FaaS in general but on a 

leading Cloud Vendor’s FaaS—dream compute are evaluated based on SLA. State management, session handling, 

retries and correctness validation behaviour of Interest Computing coded and implemented on Interest Computing 

Architecture (ICA). FaaS introduces Event-Driven Computing (EDC) for application load where EDC does not 

maintain any internal system state; on event (data) arrival, function is loaded (WARM Start) and procedure executed. 

Application can request 3rd-party APIs and function is kept idle at cloud vendor during past or free time. Cost and 

timing metrics of Digital-Injury-Examined (DIE) project considering (base level) injury-examined-time are out for now 

and currents product is live. 
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Equation 2) Latency model (warm vs cold start + I/O + queueing) 

Step-by-step derivation 

Step 1 — Decompose end-to-end latency 
For one transaction: 

 trigger/ingress overhead:  ingress 

 function compute + internal logic: ∑   n    

 external I/O (DB, payment provider, queues): ∑  io    

 queue wait due to throttling/quota:    

 cold-start penalty (only if cold):  cold 

So: 

     ingress  ∑   n  

 

 ∑  io  

 

       cold   cold 

 

where  cold       . 
 

Step 2 — Expected latency using cold-start probability 

 

Let    ( cold   ). Then: 

 

 [ ]      ar       cold 
 

where   ar   ingress  ∑   n    ∑  io      . 

 

3.1. Function-as-a-Service and Event-Driven Processing 

Function-as-a-Service supports fine-grained event-driven processing via invocations in the microsecond range, driven 

by application-managed schedulers. A key serverless concept is that resources are made available only for code 

execution and remain idle at all other times. Therefore, runtime hosting costs are incurred for every transient function 

execution. Clouds maintain pools of resource quotas and automatically scale usage; when quota capacity is exceeded, 

an external queue absorbs events. Classical serverless computing, built with specific conditions and system designs in 

mind, assumes stateless execution and idempotent transformations. 

 

Function execution is stateless and without side effects. External resources can be accessed (read and written) but must 

not be modified in between two function invocations. These resources could experience considerable resource 

contention—hence the need for distribution and replication. It is not mandatory for transactional workloads to be 

idempotent at the function level (although this is a necessary condition for guaranteeing safety when using an external 

ondemand service); however, each invocation must be each treated as independent of the others. Aspects such as fault 

tolerance, reliability, persistence, consistency, availability, and protection against duplication must be guaranteed by 

actions that are executed as a whole on other resources (e.g. database, message queue). 
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Fig 2: Transient Logic, Persistent Guarantees: Statelessness and Idempotency in Function-as-a-Service (FaaS) 

 

3.2. Statelessness, Idempotence, and Scaling Characteristics 

Serverless execution is essentially stateless and scales indefinitely. These characteristics ease provisioning, shrinking, 

and scaling up of state-centric services such as databases and caches. Serverless functions do not maintain their own 

session or transaction scope. Any data structure must therefore be stored externally, typically in a long-lived, low-

latency, distributed key/value datastore for fast access. The integrated storage solutions of the cloud providers 

(DynamoDB, BigTable, CosmosDB, etc.), designed for horizontal partitioning, replication, and failure recovery behind 

a low-latency API, are particularly suitable because they can be accessed without additional use-discovery logic. The 

distribution of such storage is largely transparent to the users; they just specify a key. 

 

Because databases are stateless for each request, they are usually COPY of the writing scale, and for function-as-a-

service deployments may have a large number of cold starts (when a new instance is created after being idle for a 

while) when specific instances are needed. Functions communicating with a low-latency stateful source (for example, a 

key-structure brick or a session store) would have a CTRL more significant than that of functions that query one copy 

of the state and thus change fast but with substantial CTRL. In addition, any such session stop must maintain a long 

 ounda ion’s delay   en running MANA ED, as  ain aining   e session s ops a  eac  re ues ’s s ar  can also be  i e-

consuming. 

 

IV. TRANSACTION PROCESSING WORKLOADS IN LARGE-SCALE E-COMMERCE 

 

E-commerce transactions typically rely on multiple, sometimes complex workflows to process payments, update 

inventory, manage guarantees, detect fraud, enforce compliance, and so on. A taxonomy of processing characteristics is 

useful for understanding compatibility with serverless patterns: controls that must be executed in a strictly ordered 

sequence with low latency and high throughput (e.g., payment processing) are the most demanding; those that can 

remain eventual in nature (e.g., fraud detection) place much less stress on the system; and others (e.g., guarantee 

management) fall somewhere in between. Each category can thus be examined against a common set of criteria, which 

address reliability, data consistency, latency and throughput requirements, and extra-functional properties (e.g., 

adherence to security or legal controls). 
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Order placement and inventory management are among the most critical workflows; they must be performed together 

to preserve an ACID-like guarantee that no new order is accepted unless the associated stock is guaranteed. The second 

pattern is essentially the BASE alternative of the first, since the probability of making a cross-transaction conflict must 

remain sufficiently low until a new inventory forecast is provided. Payment processing must enforce business controls 

defined by regulation and law, and thus require an additional set of audit trials together with rigidity of execution; fraud 

detection must comply with these controls, but is typically executed asynchronously, and thus subject to a BASE-like 

guarantee. 

 

 
 

Equation 3) Queueing / throttling model (why latency “blows up” near saturation) 

Step-by-step derivation (simple M/M/1 approximation) 

Step 1 — Model 

 arrival rate   (req/s) 

 service rate   (req/s) (how fast the system completes requests) 

 utilization       

 

Step 2 — Expected waiting time in queue 
For M/M/1: 

     
 

 (   )
 

 

4.1. Order Placement and Inventory Management 

An e-commerce transaction is initiated by a customer placing an order. Order placement typically requires the 

submission of an order model that includes at least a reference to the customer, a customer shipping address, and a list 

of line items. Each line item contains a reference to a product, a requested quantity, and optionally, a description of the 

item in the order. The order placement workflow first verifies that the items in the cart have not already been taken by 

other customers after the customer started checking out the cart. After this check passes, the inventory of the ordered 

item(s) is locked. Now that it is not possible for other customers to purchase the same products starting from the time 

the request arrives, inventory can be quickly checked without a lengthy database or remote service call. The payment 

processing component is then invoked. 

 

The transaction management system needs to be aware of business constraints such as the fact that an order cannot be 

placed unless there are enough products in stock, and therefore the inventory needs to be managed accordingly.The 

inventory component fulfills the item-locking function. When inventory is locked by an order, it remains in lock state 

for a specified duration. During this time window, orders can still be placed, but only if the quantity of the product 

requested in the order is less than or equal to the quantity of the product that has been locked by other orders. 
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Cold-start probability p Expected latency E[L] (ms) 

0.0 80.0 

0.1 120.0 

0.2 160.0 

0.3 200.0 

0.4 240.0 

0.5 280.0 

0.6 320.0 

 

4.2. Payment Processing and Fraud Detection 

Payment processing is integral to e-commerce transaction systems and it necessitates strict compliance. Card payments 

are subject to the Payment Card Industry Data Security Standard (PCI DSS), which mandates stringent security controls 

over cardholder data handling, storage, and transmission, along with regular auditing. Card payments also integrate 

anti-fraud checks, where card-not-present fraud detection is particularly difficult due to the absence of physical 

verification (e.g., signature), which makes ineffective measures like CAPTCHA and 3-D Secure update very hard for 

legitimate customers. Executive fraud detection extends beyond monitoring payments to undermining an entire e-

commerce business. Regulation requires a refund operation similar to real-time payments. 

 

These various requirements and use cases dictate how payments integrate, manage, share data, and communicate with 

external parties. Compliance regulations create implications for every payment operation, from data collection and 

usage through to worker behaviour, while the multiple external integrations introduce additional requirements such as 

monitoring, centralization, and shared experience. 

 

V. ARCHITECTURAL PATTERNS FOR SERVERLESS TRANSACTION SYSTEMS 

 

E-commerce transaction processing systems have well-established implementations and behavior patterns. Some 

workflows within transaction-processing systems are orchestrated, sensibly implemented with traditional process-

management tools. Other transaction-processing tasks are more straightforward: the processing takes place in response 

to events or state alterations, and control only needs to flow through a well-defined sequence of steps. Such patterns—

including payment processing, many fraud-detection mechanisms, and external-integrations management—can be 

implemented with serverless technologies to avoid the operational burden of keeping a continuously running server. 

 

The durability of the process state is relevant. Some serverless orchestrations and durable function implementations 

maintain execution state in serverless forms; other implementations provide external state management. Event-driven 

arc i ec ures can be advised over orc es ra ion   enever possible;   en   ey’re no , orc es ra ion is usually preferable 

to physical-process management. Event sourcing, combined with Command Query Responsibility Segregation (CQRS) 

principles, can be particularly useful. Serverless technologies for event stores exist, though synchronization and 

updating can be challengingly costly, given the distributed-data storage and caching recommendations. 

 

Equation 4) Inventory locking & ACID vs BASE: conflict probability vs lock duration 
Step-by-step derivation (Poisson overlap approximation) 

Step 1 — Define “contention” rate 

For a hot SKU, let competing checkouts arrive as a Poisson process with rate    per second. 

Step 2 — Define lock window 

Lock duration is   seconds (  e paper: inven ory “re ains in lock s a e  or a speci ied dura ion”). 

Step 3 — Probability of at least one conflicting attempt during the lock window 

Poisson count in window length  :    oisson(   ) 

So: 

 

 (con lic )   (   )     (   )          
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5.1. Orchestrated Workflows and Durable Functions 

The orchestrated workflows pattern relies on a dedicated service or function to manage long-running tasks, using one of 

three possible strategies. It implements an orchestration/sub-orchestration model when sub-tasks are logically 

separable; a choreography pattern when the sequence of invocation reflects dependencies; and an orchestration for 

e  ernal services (suc  as delay  unc ions)   a  don’  correspond  o an ac ual process s ep. 

 

A short-lived function can be expressed by a single FaaS invocation or an inline expression in one of the work 

description or stateful control point durables, as supported by e.g. Azure Durable Functions. If a workflow is based on 

actors, each actor can be implemented as a stateful control point. The complete workflow, e.g. as a BPMN model, must 

define instances and resources for all durable tasks, the public interface to the workflow (required by others to trigger 

or communicate with it), and how failures of durable tasks are handled. 

 

Durable functions also formalize the idea of long-running task – irrespective of its statefulness or the duration of 

execution – as one that is inconvenient or infeasible to implement with FaaS directly (due to cost, duration, or 

complexity). The main benefit is that the underlying platform will transparently manage the persistence of internal 

state, yet external and/or auxiliary state must still take this into account. 

 

 
 

Fig 3: Taxonomy of Orchestrated Workflows: State Persistence and Pattern Strategies in Durable Serverless 

Architectures 
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5.2. Event Sourcing and CQRS in Serverless Contexts 

Event sourcing and Command Query Responsibility Segregation (CQRS) are architectural patterns that can be 

effectively applied in serverless settings. The idea behind event sourcing is to persist application state as a time-ordered 

sequence of events. Each event captures a state change, and these events can be utilized to recreate the current 

application state. It is necessary to consider how the sequence of events will be stored and how to reconstruct the state 

in the read model. The evolution of the data model (for instance, when the attributes of an aggregate change) adds 

complexity. Event sourcing can be combined with CQRS, where commands that change the application state are sent 

through a dedicated command handling path and processed by command handlers that invoke the business logic, 

publish the events resulting from the command execution, and initiate any asynchronous operations caused by the 

co  and’s e ecu ion. T e even s are persis ed in an even  s ore, and separa e read  odels can be  ain ained  or 

query-intensive aspects, where these query-facing state machines or materialized views are kept up to date in response 

to the events. 

 

While retaining the overall structure, a dedicated design consideration in serverless environments is the storage of the 

events and the characteristics of the event store. Storing these events in a distributed streaming platform such as Apache 

Kafka can allow different components to consume these events asynchronously at their own pace and to implement the 

time-decoupling aspect of serverless architectures. When employing standard distributed databases as an event store, 

  ey need  o be par i ioned according  o   e even  s rea ’s usage. Subse uen ly,   e even  s rea s need  o be upda ed 

for any changes in the specific partitioning strategy. It is also crucial to avoid hard deletes on these tables to guarantee 

consistency between the change logs and materialized views that are updated for read-intensive queries. 

 

U iliza ion ρ Expected waiting time Wq (ms) [M/M/1] 

0.05 1.58 

0.1 3.33 

0.15 5.29 

0.2 7.5 

0.25 10.0 

0.3 12.86 

0.35 16.15 

 

6. Data Management and Storage Tactics 

Serverless Execution of Large-scale E-Commerce Transaction Processing Workloads 

Among the important technical aspects of an application executed in serverless environments is the data management 

architecture—how application data is stored, maintained, and scaled. Specific considerations include whether data is 

intrinsically serverless or requires non-serverless persistent state, the nature of that state and how long-lived it is, how 

state is checkpointed, and so on. For e-commerce transaction processing applications, however, data management is 

also considered in the broader context of the core transaction execution workload of the application and its data 

signatures and demands. 

 

When evaluating statefulness in a potential serverless application, consideration must be given not only to per-

execution function statelessness but also to state associated with longer-running application workflows. State associated 

with user session data such as shopping carts is typically managed in a wider scope than a single function execution, for 

example, yet is often ephemeral and short-lived. In contrast, the management of long-lived state—order backlog, 

reserved inventory data, or flight and car reservation data—requires more careful consideration of the underlying data 

management architecture. While the primary issues of persistent data scaling, latency, and cost remain, the cloud-based 

yet non-serverless nature of conventional data management subsystems must also be considered. Other concerns, 

including risk and cost, arise from the often-complex session data scaling and partitioning requirements. 

 

The serverless data management tactics for e-commerce transaction processing workloads are further informed by the 

two data signatures of the two main transaction execution workflows: order placement combined with inventory 

management and guarantee processing, and payment processing with fraud detection. 
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Lock duration τ (s)  (con lic ) ≈ 1 - e^{-λτ} 

1 0.181 

2 0.33 

5 0.632 

10 0.865 

20 0.982 

30 0.998 

60 1.0 

 

6.1. Stateful versus Stateless Considerations 

Distributing transaction processing across multiple functions usually results in stateless executions, but some workloads 

require microservice architectures that maintain state over a longer timespan or accommodate larger private data sets. A 

conversation, browsing session, and high-throughput workload may need to keep track of user- or item-specific 

information or of private information only needed by one service. In these cases, developers must choose how to store 

state for the entire flow of function executions and decide whether to use a distributed stateful service in an external 

service or a stateful orchestrator service. 

 

Stateful service patterns require scaling considerations for the state management. Sensitive information for identity 

validation may be kept in a distributed stateful service, where low-latency access is critical. A conversation state that 

must remain private can be maintained by a larger orchestrator service; the overhead of additional connection setup and 

teardown has to be analyzed against maintaining the state in an integrated way. A high-throughput workload is able to 

forgive any increase in latency and reduces total execution time by performing the identification in a separate service. 

Common scenarios include identifying relevant options or ranking all alternatives. For these cases, a checkpointing 

approach can be designed in order to be able to resume from a known state as soon as possible. Sensitive information 

may also need to be kept only for a reduced amount of time. Retry patterns and durations need to account for those 

constraints. 

 

Equation 5) Workflow reliability: end-to-end success across many steps + retries 

Step-by-step derivation 

Step 1 — Sequential step success 

If a workflow has   dependent steps and step   succeeds with probability   , then: 

 

 (success)  ∏   

 

   

 

If all steps have same success probability  : 

 

 (success)     

 

Step 2 — Add retries for a step 

If a step has success   per attempt and you allow   retries (so total     attempts), then failure occurs only if all 

attempts fail: 

 

 (success  i   re ries)    (   )    
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6.2. Distributed Datastores and Cache Strategies 

Stateful versus stateless considerations affect many parts of serverless applications as servers are stateless by nature. In 

many cases, application data can be managed effectively without mutation during execution. Two sensible exceptions 

are the need to store session-data, e.g. during e-commerce checkouts, and when some long-lived state needs to be 

recorded. Where the need to store information during function execution arises, the following aspects must be carefully 

evaluated: Latency – what is the speed of the datastore with respect to the runtimes used (datastore type)? Will data be 

in the same or a remote region or availability zone? With which consistency model is data read? Distribution – What 

consistency model is in use (e.g. QUORUM for Cassandra)? Is there the possibility of replication lag and which impact 

does that have in relation to the application pattern? Is partitioning considered and how will that affect performance? 

CI/CO – Preconditioned items are crucial; circular motions across various autotest bots/caches can yield Open/Close 

Delays. 

 

Four strategies can enhance speed for external lookups: Data on memory (e.g. Redis) | Data on placement layer (edge) | 

Data in same choreographed service in CI | Preconditioned lookups. If a clean and trivial partitioning can’  be assured, 

a caching phase must be implemented; here the various alternatives in order of performance options are – Data-Local-

Layer-Caching-Policy | Replica Level/Policy | Cache | Session-Using Agent | Session-Using Agent | Session-Using 

Agent | Preconditioned Data/Cache Items. Speed can be improved with a queue-like partitioning of agents where the 

individual bots will first try to use the data from their cache and probe with a CI-bot later if it fails. 

 

Fast (CAP) states – Names, Truth-layers, Colors – the assumption of Near-Constancy can create the so called State-

Static systems with speed-scale positions, when the long term data of an e-commerce site are stored in a CAP-store 

with event-sourcing properties for update-possibilities; such systems are generalization of the CAP-Cache with near-

constant but longer-term data that will not replicate changes on-line or will do that but not with guaranteed speed; 

instead typical-read will prove faster. 

 

VII. CONCLUSION 

 

Serverless Cloud Computing for Large-Scale E-Commerce Transaction Processing presents an objective, evidence-

based analysis of architectures, workloads, and patterns for scalable, reliable e-commerce transaction systems using 

serverless paradigms. Defining the respective research questions, objectives, scope, and significance, it articulates 

criteria for evaluating serverless suitability in large-scale transactions. 
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Fig 4: Architectural & Storage Patterns 

 

Comprehensive serverless discussion encompasses Function-as-a-Service and event-driven processing models. The 

elaboration of transaction processing workloads examines order placement, inventory management, guarantee patterns 

(ACID, BASE), payment processing, and fraud detection. Architectural patterns for transaction systems include 

orchestrated workflows, durable functions, event sourcing, and CQRS; data management and storage tactics cover 

stateful versus stateless considerations, distributed datastores, and caching strategies. 

 

E-commerce transaction workloads reside in a space of scaling-relativity-check-yes functions, checking imbalance 

development and exploitation—latency, cost reduction, scaling, reliability distribution. Latency scaling-check-time 

elasticity redundancy-trust, exploring cost Supply- Demand. Costs payoffs, scaling surface externalized, reliability-

distributed-explicit-implicit. buy. Low-latency functions become too costly for scaling surface exhaustive workload—

enable redundancy, third-part situation. 

 

Serverless Cloud Computing for Large-Scale E-Commerce Transaction Processing presents an objective, evidence-

based analysis of architectures, workloads, and patterns for scalable, reliable e-commerce transaction systems using 

serverless paradigms. Defining the respective research questions, objectives, scope, and significance, it articulates 

criteria for evaluating serverless suitability in large-scale transactions. Comprehensive serverless discussion 

encompasses Function-as-a-Service and event-driven processing models. The elaboration of transaction processing 

workloads examines order placement, inventory management, guarantee patterns (ACID, BASE), payment processing, 

and fraud detection. Architectural patterns for transaction systems include orchestrated workflows, durable functions, 

event sourcing, and CQRS; data management and storage tactics cover stateful versus stateless considerations, 

distributed datastores, and caching strategies. 

 

7.1. Final Thoughts and Future Directions 

The empirical analysis distilled important criteria to assess the suitability of serverless patterns, services, and coping 

techniques for large-scale e-commerce transaction-processing workloads. The identified characteristics suggest assured 

correctness of order placement, inventory management, and guarantee-processing transactions during normal 

execution, provided that the underlying services meet common consistency, latency, and throughput requirements. 

Event-driven architectures, orchestrated workflows, and durable-functions patterns are well suited for these workloads. 

However, the cost growth of these methods in both resources and execution time indicates limited suitability for high-

frequency payment processing or near-real-time fraud-detection scenarios. 
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Based on these criteria, the analysis also makes recommendations for future research in serverless transaction 

processing. Serverless transaction workloads are expected to remain the province of small businesses exploiting 

external payment services; consequently, the durability and integrity of the payment processing during service outages 

does not motivate further investigation. More significant difficulties surround fraud detection, since its near-real-time 

character requires a rapid response or an externally imposed time limit. The management of continually accumulating 

user-event data also stands apart, with the data either completely capturing the user session or representing a long-lived 

state. The acquisition and management of checkpointing data thereby requires more investigation. 
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