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Abstract— This paper presents a review of Key
Performance Indicator (KPI) dashboard integrations
with SAP systems as strategic enablers of real-time
operational decision-making in modern businesses. The
review explores how visual analytics systems, that are
integrated with SAP modules, can
organisation’s
performance
frameworks,

improve an
transparency  and
structured

responsiveness,
alignment by examining
data flow architectures and decision
intelligence frameworks. The review highlights the
structural foundations of such integrations including
data pipelines in real-time, connectivity through APIs,
and digital twins. The review explores sector-specific
uses, strategic advantages like cross-functional
collaboration and risk management, and challenges
associated with embracing KPI dashboards in SAP
systems like data standardisation, system complexity,
and wuser buy-in. The review proposes phased
implementation, stakeholder engagement, and iterative
development of dashboards. The review draws on
authoritative sources to create a holistic operational
framework for businesses interested in sharing their
real-time dashboards as strategic controls and
operational agility.

Index Terms— SAP integration, KPI dashboards, real-
time analytics, operational decision-making

[. INTRODUCTION

The increase in complexity and digitalisation of
business environments has caused a growing need of
real-time visibility and reactivity in enterprise
operations. To facilitate this need, organisations are
looking to harness KPI dashboards with ERP systems
like SAP. KPIs can provide an effective method for
connecting operational data to strategic direction by
enabling organisations to observe, analyse, and
respond to key performance, real-time. Especially in
fast-paced competition with tight margins, the
utilization of KPI dashboards to SAP systems provides
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a real operational decision-making value-adding
capability.

The KPI dashboard- SAP connection is based on the
combination of visual analytic and enterprise data
management. KPI dashboards can provide distilled
graphical representations of the key performance
indicators (KPIs) giving organisations the opportunity
to quickly assess operational health and performance.
KPI dashboards are based on real-time data from SAP
modules, such as Finance, Supply Chain, and Human
Resources, allowing crucial decision supports to adjust
to the ever-evolving demands
environments. These environments can increase not

of business

only the veracity of decision making, but also
eradicate delays in the decision-making process,
which are particularly detrimental in contemporary
operational ecosystems [1].

An important characteristic of a successful KPI-SAP
integration will be built around decision intelligence
models, utilising real-time data ingestion and timely
role-based visualisations. Advanced manufacturing
environments may streamlined KPI
Dashboard  that on
management, alerts, and performance gaps, from a
production cycle orientation. In such environments,
decision intelligence models can initiate responses to
enable a more resilient production cycle by adjusting
operations, and optimizing the conveyer and resource

create a

concentrates deviation

allocations [1]. The operational advantages of KPI
dashboards are exponentially further enhanced when
augmented SAP's sophisticated data manipulation
capabilities can constitute targeted, micro-level
interventions and facilitate analysis and planning of
macro-level trends.

Moreover, interconnected dashboards to SAP modules
work as operational bubbles reflecting the real time
changes in business measurements. This allows for
collaboration and accountability across departments.
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The fine-tuning of these dashboards lies not in their
aesthetics, but the ability to facilitate process
optimizations across complicated enterprise systems.
For example, dashboards that connect to real-time KPI
data, automatically pull, clean and visualize (with the
assistance of sophisticated data visualization tools),
SAP data means that analytical models for data-based
business process optimizations can be developed.
These dashboards and KPI's as integrated analytics are
growing, with the expressed intention of removing
manual reporting, shortening the latency of data and
the duration of decision cycles, and increasing the
quality of the decision cycles [2].

A critical enabler of this integration is the data
compositions allowing for near real-time pipelines
from SAP systems to dashboards. New technologies,
such as SAP HANA and other streams of analytics, are
normalising streaming analytics thereby allowing near
instant recorded data to be captured and the latency
between the data creation and arriving at insights has
sharply decreased. In particular, in logistics and supply
chain the alterations to order routing, inventory flow,
and procurement of supplies, the possibility of making
an optimization in an instant is an incredible feature
for the future of logistics and supply chain analytics
[3]. All of this is particularly applicable to supply
chain analytics, where super rapid decisions based on
data provided by SAP dashboards can take hundreds
of thousands of dollars off the balance sheet and
increase service levels [3].

KPI dashboards in the SAP space must likewise reflect
digital transformation objectives and indicators. As
organizations pursue digital transformation, it is
important to measure the degree of success in
achieving their digital transformation activities and
actions. In these cases, dashboards can highlight
transformation KPIs: digital adoption metrics,
automation  success metrics, and employee
engagement with new systems, etc. As visual methods
of presentation, dashboards must be thoughtfully
constructed to show not only current values but also
historical data and good projections to provide a
complete picture of the digital maturity of the
organization [4].

Financial and cost control processes further illustrate
the need for integrated dashboards. Energy
organizations have thin margins and operate in a
highly regulated entity. There is generally a
requirement for real-time visibility into the key drivers
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of cost and can they meet their budget requirements.
Cost control modules in SAP, combining dashboards
with KPIs, can provide finance teams with insights
into inefficiencies and measure deviations from
budgets to a fine point [5]. Further, the integration and
development of consolidated financial reports may
lead to decision-makers having greater discipline for
finance in its entirety because there is
contextualization to the degree to which a key activity
is aligned with the organization's strategy to its
planned financial targets for engagement.

As organizations build a stronger capability for real
time analytics for strategic agility in order to compete
more effectively, the SAP plug-in to KPI dashboards
is now a core capability for operational efficiency.
Organizations are using the dashboards to become not
just reporters of performance metrics, but active
performance shaping targets of control and strategy.
Organizations that have SAP-integrated KPI
dashboards often have better alignment between day-
to-day operation of a distributed network and the long-
term goals of the enterprise [6].

In a distributed and complex operational environment,
such as retail or global logistics, SAP-integrated,
distributed order management (DOM) systems deliver
real-time visibility across a broad array of inventory
points, fulfillment centres, and customer orders, while
the KPI dashboards applied to these systems provide
managers a powerful interface to quickly decide about
order reallocation, resource scheduling, and customer
service management. The dashboards become the
brains of the distributed operational body—bringing
data to situational awareness, and activating
coordinated action.

Using key performance indicators (KPIs) to measure
the performance of an ERP is not new, but the way
KPIs are used has evolved with real-time systems and
intelligent automation and can now be even more
powerful. Performance measurement applications can
now, included cost, efficiency, customer satisfaction,
and compliance KPIs that can all be made live and
interacted with dashboards connected to SAP systems.
There are now dashboards that log not only historical
KPI observations but also live, updating, graphical
representations that could allow for continuous
performance improvement cycles.

One of the newest implementations of this concept is
the implementation of digital twins with real-time KPI
dashboards in a personalised manner. A digital twin is
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a virtual representation of a physical process or system
that updates with real data and real-time processing.
When digital twins are connected to SAP data streams
and put into dashboards the predictive capacity offers
insight into outcome forecasting, simulation, and

preemptive decision making. This combination of
digital technologies is changing not only how
performance is assessed but also how future actions
are anticipated, plotted and evaluated.

Table 1: Example of KPI Categories and Corresponding SAP Modules

l KPI Category H Example KPIs H SAP Module ‘
| Financial Performance || Budget Variance, Cost-to-Revenue || SAP FI (Financials) |
| Supply Chain || Order Fulfillment, Inventory Turns || SAP SCM (Supply Chain) |
l Manufacturing H Downtime, Yield, Efficiency H SAP PP (Production) ‘
I Customer Service || Resolution Time, Satisfaction Rate ” SAP CRM |
| Digital Transformation || Automation Rate, User Adoption || SAP S/AHANA |

SAP ERP Core Modules
(FI, CO, MM, SD, PP, SCM, HR)
— Real-time transactional data generation

~

W

SAP HANA / BW

External Data Feeds

N,

o~

Middleware / Integration
(SAP PL/'PO, ETL., API Gateway)

v

KPI ILLogic & Processing Layer
(KPI Mapping, Business Rules, AI)

v

(SAP Analytics Cloud,

Bl & Dashboard Layer

Power BI, Tableau, etc.)

.

User Access & Interfaces
(Executives, Managers, Ops)
Desktop, Mobile, Cloud Portals

Figure 1: Integration Architecture of KPI Dashboard with SAP System
Source: Created based on referenced materials [3], [4], [6]
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II. INTEGRATION ARCHITECTURE AND REAL-
TIME DATA FLOW MECHANISMS

Effective integration between KPI dashboards and
SAP systems is grounded in the architecture that
governs data  capture, transformation, and
visualisation. Integration architecture is responsible
for ensuring that data flows seamlessly from SAP
modules into the dashboard environment, maintaining
accuracy, latency control, and contextual relevance.
This architecture is typically built on the foundation of
middleware, API layers, ETL (Extract, Transform,
Load) processes, and real-time data streaming
platforms. Without a robust and scalable architecture,
real-time operational decision-making becomes
unreliable, fragmented, or delayed defeating the
purpose of integration.

A model is the foundation of such systems, not only in
the sense that it responds to changes in operational
data but that adaptive to new business rules and
business change. In reference [1], a decision
intelligence model, is a conceptual reference point for
these types of architectures, in that the KPI definition,
data source mapping, and triggers for intelligent
responses in a KMO framework yield the data
surrendered from the dashboard layer as the user
interaction layer, whereas other S4/HANA modules
and transactions provide a data store or processing
engine for observations. This allows several layers to
determine clearly for each aspect of the data literacy
process where sensor data is provided from source (i.e.
data collection), when it is including computation, and
the user experience (client side) (i.e. sensor
activation); it is important to optimise these layers for
each aspect of the data literacy process and this is
typical in architectures [1].

The typical architecture structure starts with the
extraction of data to combine data from other facilities
and operational SAP databases, for example, SAP
HANA or SAP BW (Business Warehouse) provides
data from transactions and reports from other modules,
including production plan, finance and supply chain.
After the data is in its relevant operational areas, the
integration middleware enables the user a connection;
The connection typically utilises SAP PI/PO or third-
party connection. The data is extracted in a secure and
structured way for the dashboard or sensor
environment. After the data is in the correct location,
transformation will take place to format and normalise
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the data so that it is readable, consistent and represents
the desired and relevant fields for visualisation; the
transformation may also include real-time
calculations, anomalies testing algorithms, or
threshold based triggers, in order to change, inform or
report; these actions may change the status of the data
from its raw meaning, and sometimes to use [2].
Real-time data endpoints are at the forefront of modern
integrations architectural, = with  Application
Programming Interfaces (APIs) enabling dashboards
with a direct pull of the latest data from SAP systems,
instead of waiting for batch cycles to complete. For
highly time-sensitive use cases, such as in the logistics
supply chain or retail sectors, the supply state is
constantly shifting and invariably impacted by
consumer demand. Such architectures allow high-
frequency polling, or event-driven streaming, enabling
dashboards to reflect KPI, such as stock on hand, total
lead time to deliver, and production throughput, that
change almost instantaneously [3]

2.1 Supply Chain Integration Scenarios

Looking further into supply chain analytics, the
integration architecture caters for a broad range of
formats and quantities of data, including both
structured enterprise data and semi-structured sensors
or [oT data. Real-time dashboards integrated with SAP
SCM (Supply Chain Management) must not only be
able aggregate these streams of data, but they must
also be able to give real time context with real world
operational significance. For example, the incidence of
delay in one supplier’s delivery contextually must
reflect in KPIs that show projected inventory depletion
and risk of service level violations. There are
intelligent integration models whereby these
dashboards can also infer mitigation strategies (such as
rerouting, dynamic reorder) as part of the KPIs [3].

In addition, the integration with SAP makes it possible
to measure digital transformation using dashboards
designed to measure digitisation KPI’s for example,
automation rates, system trend adoption, and digital
workflow coverage. The architecture must also
connect SAP S/4HANA systems with custom
analytics dashboards drawing from logs of digital
usage, system response times, and user engagement
indicators. This instrumentation allows people at the
leadership level to direct digital transformation efforts
based on measures and empirical data, not based on
estimates or surveys at a specified period of time [4].
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Integration frameworks must also encompass
compliance, auditability, and data governance and
particularly in highly regulated environments such as
energy. Infrastructure that monitors dashboards
integrating measures of cost containment and financial
reporting to SAP FI/CO (Financial
Accounting/Controlling) based decision making.
Real-time compliance dashboards can alert executives
when operational expenses exceed thresholds or
deviate from approved cost centres. So integration
types must ensure both push and pull types of data
synchronisation, and historical archival for audit
robustness [5].

2.2 Role of BI Platforms in SAP Dashboard
Visualisation

To facilitate real-time decision making, integration
architectures typically include Business Intelligence
(BI) platforms such as SAP BusinessObjects,
Microsoft Power BI, and Tableau. BI platforms are
front-end tools that provide interfaces between SAP
data sources via connectors or API functionality. BI
platforms support dynamic dashboards, and can also
deliver drill down analytics, trend forecasting, and
predictive analytics. The capability to combine SAP
live data with external data sources (such as CRM
platforms, business processes, or market data APIs)
can augment dashboards to provide decision-makers
with situational awareness [6].

In distributed contexts, such as international logistics
and ecommerce, SAP-integrated Distributed Order
Management (DOM) systems provide a unique case of
study. Integration architecture in this context must
provide two-way data exchanges in real-time with

SAP SD (Sales and Distribution) and warehouse
management systems and customer relationship
platforms. The dashboard functionality serves as a
coordinating function that displays the status of orders,
shipment delays, and warehouse fulfilment rates in
real-time. The potential of such integration is the
delivery of unified visibility and coordination to end-
users across a globally-connected supply chain [7].
Integration architectures must be able to accommodate
multi-layer, flexible KPI frameworks and KPI
planning to achieve an accurate measure and design
KPI performance in these systems. Primary KPIs
include cost per unit and secondary KPIs include mean
time to repair. SAP provides the data modelling
functionality to use and also linear KPI structures and
render them in dashboards for analysis allowing the
user to drill down from aggregate views to individual
transactional records [8].

A promising evolution of this architecture is its
extension into digital twin technologies, where real-
world systems are mirrored by virtual models that
update in real time. KPI dashboards built on digital
twins are capable of simulating future outcomes,
validating  ‘what-if"  scenarios, and offering
prescriptive insights. The integration architecture for
this setup requires continuous data exchange between
SAP systems, [oT sensors, and simulation engines.
Such integrations are now being implemented in
Industry 4.0 environments where personalised
dashboards track real-time machine status, operator
efficiency, and energy consumption—allowing for a
high degree of personalisation and proactive decision-
making [9].

Dashboard Response Time vs. SAP Integration Level

10 A

Average Dashooard Response Time (in seconds)

Batch Near Real-Time Real-Time

(ETL Jobs)

(Periodic APIs)

(Live API/Streaming)

Integration Level with SAP

Figure 2: Impact of Real-Time SAP Integration on Dashboard Response Time
Source: Created based on insights from references [3], [6], and [9]
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3. STRATEGIC BENEFITS, CHALLENGES,
AND IMPLEMENTATION
RECOMMENDATIONS

Integrating KPI dashboards with SAP systems alters
how organisations will make operational and strategic
decisions. The integration of key performance
information in real-time with enterprise data systems
provides not only visibility but also predictive and
prescriptive intelligence. Context, relevance, and
currency are fast becoming critical to decision value.
Digital transformation is changing how enterprises
operate. It is in this context that the strategic
advantages of such integration is magnified.

The first major strategic benefit of integrating KPI
dashboards with SAP is the management of situational
awareness. Decision-makers in functional areas like
finance, operations, logistics, or HR can see how the
organisation is performing, and can intervene
immediately. This aligns with the current emphasis on
decision intelligence where systems are designed to
mirror human contextual decision-making, but within
the framework of the speed and accuracy of a data-
driven decision tool [1]. Now with the abstraction of
SAP data into a visual dashboard, leaders are less
reactive, and more proactive in their management.

In addition, the integration of multiple modules leads
to better operational alignment between routine
activities and strategic objectives. KPI dashboards,
which receive their data from SAP modules, enable
operational staff to always have enterprise-level
performance goals as part of their daily decision-
making efforts. For example, in a production
environment, KPI dashboards will provide real-time
visibility to efficiency, downtime, and waste KPIs that
managers can compare with their established
productivity and cost efficiency objectives [2].
Correspondingly, this continuous feedback to
employees helps the organization develop a culture of
continuous accountability and improvement.

3.1 Collaboration and Risk Management Advantages
One of the more important enhancements of this
integration brings is communication across many
functions. Since KPI dashboards are able to display
unified data views from multiple SAP modules, they
facilitate communication between silos. A customer
satisfaction KPI dashboard may pull data from SAP
CRM, a sales document (SD), and a support ticketing
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system, for instance. By integrating these data into one
single real-time dashboard, new opportunities are
available for marketing, operations, and customer
service groups to coordinate their responses and
impact the customer experience, better align actions
with one another, and ensure a cohesive organizational
response [3].

From a strategic perspective, these types of
integrations support real-time risk management.
Organizations operate with many operational and
financial risks, some of which can be managed or even
avoided altogether with intervention at the right time.
Dashboards that reveal levels of inventories, whether
suppliers are performing or not, or whether costs are
overrunning drawing directly from SAP can send
alerts when a defined threshold is surpassed. This
capability is valuable in industries like manufacturing,
energy, or logistics, where delays of a few hours can
lead to cascading issues with timelines, costs, and
compliance [4].

KPI dashboards that are integrated with SAP, provide
data-driven performance management, meaning
evaluations of employees and departments are
conducted with real-time performance data instead of
perceptions or historical reports. This enables a more
transparent and equitable system for appraisal and
incentivisation. For example, integrated dashboards in
energy companies provide ongoing visibility of their
compliance to budget, and execution of projects,
which enables senior managers evaluating project
performance to take informed decisions that align with
their financial governance [5].

While there are numerous advantages, implementing
KPI dashboards with SAP does come with problems.
One of the largest challenges is data standardisation
complexity. SAP systems, particularly in large
organisations, are likely to contain heterogeneous data
structures across business units, modules, and
geographies. In order to develop a dashboard that
adequately interprets and displays the data requires
detailed mapping of, data fields, transforms and
semantic layers [6]. Misalignment at any level can lead
to misleading visualisations, flawed insights, and
misguided decisions.

Another significant challenge is user adoption and
training. Even the most well-integrated dashboards
can fail to deliver value if end-users do not understand
how to interpret the data or how to act upon it. Change
management and training initiatives must accompany
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implementation to ensure that users across levels from
operational teams to executives are equipped to
leverage the dashboards effectively. Furthermore,
dashboard designs must be intuitive, responsive, and
role-specific to maximise usability [7].

Technical constraints such as latency, data refresh
rates, and system integration limits can also pose
barriers. While SAP HANA and similar platforms
offer in-memory computing and high-speed data
access, the end-to-end latency from data generation to
dashboard display can still affect real-time decision-
making. Careful architectural planning is required to
optimise ETL processes, API calls, and dashboard
rendering logic [8]. Additionally, considerations
around cybersecurity, data privacy, and compliance
must be factored into the integration framework,
particularly in industries governed by strict regulatory
standards.

3.2 Implementation Recommendations and Best
Practices

From a strategic planning standpoint, organisations
must adopt a phased implementation strategy for
dashboard integration. This should begin with the
identification of high-impact KPIs that align with
strategic goals. Next, pilot dashboards can be
developed for specific business units or use cases,
allowing the organisation to test assumptions, measure
user adoption, and fine-tune system performance.
Once validated, the architecture can be distributed
across departments, geographies, and business
functions [9].

Stakeholder engagement and governance are key
aspects of this process. Cross-functional steering
committees should be formed to manage KPI
definitions, validate data sources, and manage the
changes to the dashboard. This ensures all departments
can contribute their opinions on how performance is
measured and reported and improves buy-in and
resistance to changes. It is also important to put a
governance structure in place for regular reviews and
audits to ensure dashboard effectiveness and to
confirm that the KPIs visualised remain relevant as
business strategies evolve [1].

Secondly, the integration exercise should structure
feedback loops and ongoing improvements.
Dashboard KPIs should not be static; they should
reflect changes in business models, customer
expectations, and changes in the market. Key things to
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incorporate to make sure the dashboard remains
dynamic include user feedback tools, built-in reporting
options, and performance benchmarking, [2]. The
addition of forecasting or simulation tools or
capabilities, which could include features enabled by
forms of Al or machine learning, can also take the
dashboard from descriptive tools to predictive engines
[9].

Ultimately, organizations should consider the
possibility of extending dashboard functionality into
mobile or remote formats, particularly after the
pandemic demonstrated the value of remote work and
mobile workforce models. SAP-integrated dashboards
that operate in a smartphone, tablet or cloud portal
allow decision-makers to stay enabled, regardless of
location. This kind of functionality creates ubiquity,
facilitates responsiveness, and guarantees that decision
makers will maintain access to key performance
indicators [6].

IV. CONCLUSION

The connection between KPI dashboards and SAP
systems represents a powerful mechanism for
facilitating real-time operational decision-making
based on data across industries. As today's modern
organizations continue to navigate an increasingly
volatile and competitive landscape, timely access to,
visualisation of, and ability to act upon key
performance metrics has become a vital criteria of
success. This paper clearly articulates how the
intersection of visual analytics systems and enterprise
data systems, combined with structured KPI
frameworks and sound SAP architecture, can deliver
significant impacts to operational alignment, strategic
insight, and organisational responsiveness.

From a strategic standpoint, the connection promotes
organisational collaboration across functional silos,
performance visibility, and agile risk mitigation
capabilities. Whether you are in manufacturing,
logistics, energy, digital services, or otherwise,
organisations have an opportunity for actionable
insight to fuel both tactical actions and long-term
planning. The architecture framework for the
connection is supported by data pipelines, real-time
APIs, middleware, and decision intelligence models to
enable the dashboards to provide the necessary
insights needed to warrant actions that implement the
actions.
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Nonetheless, the path to uncomplicated integration of
KPI dashboards into SAP systems is not without
difficulty. There are considerable challenges in
relation to complicated data models, varying data
governance frameworks, non-compliance with
change, and system latency that can affect the change
management process and structured implementation
framework. Based on the literature that has been
reviewed, we see that the most implementing
organisations successfully adopt a phased approach,
start involving stakeholders in the process from the
beginning, and continue to refine dashboards based on
the responses of end users for monitoring performance
over time.

Additionally, dashboards are evolving into intelligent
customisable portals with predictive capabilities
informed by technologies like digital twins and mobile
apps, leading to an increasingly decentralised,
automated approach to support data-informed
decisions. This is consistent with Industry 4.0 and
greater digitisation in the enterprise - where timely
data enables a view into future performance, rather
than just tracking what has happened historically.

In conclusion, KPI dashboards, integrated to SAP
systems are not just a technological improvement but
the capability to support critical decision making. With
their performance data conformed to the real-time
operational performance, organisations are better
prepared to deal with increased complexity, reactivity
to disruption, and taking advantage of new
opportunities. Subsequently taking their performance
data and advantage over their competitors.

REFERENCES

[1] Omisola, J. O., Shiyanbola, J. O., & Osho, G.
0. (2023). A KPI-Driven Decision Intelligence
Model: Using Integrated Dashboards to
Enhance Strategic Operational Control in
Advanced Manufacturing.

[2]  Ojonugwa, B. M., Otokiti, B. O., Abiola-
Adams, O., & Ifeanyichukwu, F. Constructing
Data-Driven Business Process Optimization
Models Using KPI-Linked Dashboards and
Reporting Tools.

[3] Oladoja, T. (2024). Real-Time Data Integration
in SAP Supply Chain Analytics: Optimizing
Strategic Decisions.

IJIRT 184693

(4]

(6]

(7]

(8]

Dias, V. M. (2021). Smart KPI-ORIENTED
decision support Dashboard for measuring the
Digital  Transformation  success (Master's
thesis, University of Twente).

Chukwuma-Eke, E. C., Ogunsola, O. Y., &
Isibor, N. J. (2022). Developing an integrated
framework for SAP-based cost control and
financial reporting in energy
companies. International Journal of
Multidisciplinary Research and Growth
Evaluation, 3(1), 805-818.

Dalal, A. (2025). Harnessing the Power of SAP
Applications to Optimize Enterprise Resource
Planning and Business Analytics. Available at
SSRN 5268096.

Shekhar, S. (2023). Framework for strategic
implementation of sap-integrated distributed
order management systems for enhanced
supply chain coordination and
efficiency. Tensorgate Journal of Sustainable
Technology and Infrastructure for Developing
Countries, 6(2), 23-40.

Selmeci, A., Orosz, L., Gyorok, G., & Orosz, T.
(2012,  September). Key
Indicators used in ERP performance
measurement applications. In 2012 IEEE 10th

Performance

Jubilee International Symposium on Intelligent
Systems and Informatics (pp. 43-48). IEEE.
Fekar, M. (2019). Development of a
personalized real-time KPI dashboard based on
a digital twin in the TU Wien industry 4.0 pilot
factory (Doctoral dissertation, Wien).

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 3108



