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Abstract 

Emerging technologies are now springing up in evolution. The pandemic was really a boon for digital 

growth across the world. Every communication or share of data across the internet found to be archived 

somewhere in the digital space. The data hives thus captured are minuscule in use, with abundant data still to 

find its latent application. The data use applications depend on the understanding capability of the data 

architect, who would position their use appropriately, depending on the specific process that is unique to the 

industry. Modeling and analysis of big data systems with enterprise’s function, their associated market, and 

the people capability proliferates an abundant conversation among nodes of interactions of machines, 

materials, men, methods, market and money. The sensor generated and captured data from these nodes are 

very relevant and real time in nature leading to cognizable applications of business decisions, improving to 

innovate smart actions that can create competitive advantage to the organization. Automation of data 

gathering and piping its flow along the process offers objective scenarios to the organization, which can be 

intelligently processed by machine learning, for enlightening various options that can be chosen for 

intelligent decision making. Otherwise, this data could have been missed by the organization due to its 

inability to comprehend landing into a disadvantageous positioning of the value chain. The common novel 

hardware applications of Robotics and drones have captured more acceleration in their acceptance and 

development. Following the race of acceptance and development Additive manufacturing and Augmented 

Reality are also pushing for their position. While the more software and intelligence networked applications 

such as Simulations, Big data are still lagging behind. The middle wares of applications such as Systems 

Integration, cloud computing, cyber security, and IoT are now comfortably placed with the arrival of 5G 

mobile Networks to offer affordability, speed and low latency in connection. This paper aims to identify the 

organization intelligence that can be automated through the use of emerging technologies, suitably applying 

them for achieving the strategic intent on a case of Bio life Industries. 

Keywords: Internet of Things, Artificial Intelligence, Big Data, Value Chain of emerging technologies.  

 

 المستخلص

انعثإر  يًاا اىٖ اناٗكاٌ انٕباء حماً َعًت نهًُٕ انرلًٙ فٙ جًٛع أَحاء انعانى.  حٛث .الاٌ انخطٕرٔفٙ انظٕٓر خكُهٕجٛا حمُٛاث ان بدأث      

بٓاهِ انطرٚمات خلاٚاا انبٛاَااث انخاٙ حاى انخما ٓاا  ٔاٌ عهٗ كم احصال أٔ يشاركت بٛاَاث عبر الإَخرَج يؤرشفت فٙ يكاٌ يا فٙ انفضااء انرلًاٙ.

حعخًاد حطبٛمااث اساخخداو انبٛاَااث عهاٗ لادرة فٓاى يُٓادش ٔنعثٕر عهٗ انخطبٛك انكايٍ نٓا. ًٚكٍ اصغٛرة لٛد الاسخخداو يع ٔجٕى بٛاَاث ٔفٛرة 

نبٛاَااث انضاخًت خحهٛام أَظًات انحعًم ًَهجات ٔانبٛاَاث ، انه٘ سٛضع اسخخدايٓا بشكم يُاسب ، اعخًاىاً عهٗ انعًهٛت انًحدىة انفرٚدة نهصاُاعت.

ٔالأساانٛب  الاٚاد٘ انعايهاتيع ٔظٛفت انًؤسست ٔانسٕق انًرحبط بٓا ٔلدرة الأفراى عهٗ َشر يحاىثت ٔفٛارة باٍٛ عماد حفااعلاث اٜلاث ٔانًإاى ٔ
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يًاا ٚاؤى٘ شناٗ ٔالأسٕاق ٔانًال. ٚعد انًسخشعر اناه٘ حاى شَشااوِ ٔانخما اّ ياٍ ْاهِ انعماد ٔثٛاك انصاهت نهغاٚات ٔفاث  بٛعات فاٙ انٕلاج انحمٛماٙ 

اَااث حطبٛماث ًٚكٍ انخعرف عهٛٓا نمراراث انعًم ، ٔححسٍٛ الإجراءاث انهكٛت انخٙ ًٚكٍ أٌ حخهك يٛسة حُافسٛت نهًؤسست. حٕفر أحًخات جًاع انبٛ

اراث انًخخهفات ٔحدفمٓا عهٗ  ٕل انعًهٛت سُٛارْٕٚاث يٕضٕعٛت نهًؤسست ، ٔانخٙ ًٚكٍ يعانجخٓا بهكاء عٍ  رٚاك اناخعهى اٜناٙ ، نخُإٚر انخٛا

ٙ ٔضاع انخٙ ًٚكٍ اخخٛارْا لاحخاف انمراراث انهكٛت. خلاف فنك ، لد حكٌٕ ْهِ انبٛاَاث لد فاحخٓا انًُظًت بسبب عدو لدرحٓا عهٗ فٓى انٓبإ  فا

ٙ لبٕنٓاا ٔحطٕٚرْاا. غٛر يلائى نسهسهت انمًٛت. حممج حطبٛماث الأجٓسة انجدٚدة انشائعت نهرٔبٕحاث ٔانطائراث بدٌٔ  ٛار يسٚداً ياٍ انخساارف فا

نهكٛات بعد سباق انمبٕل ٔانخطٕٚر ، ٚدفع انخصُٛع الإضافٙ ٔانٕالع انًعسز أٚضًا يٍ أجم يٕلعًٓا. فٙ حٍٛ أٌ انًسٚد ياٍ انبارايو ٔانخطبٛمااث ا

ًخٕسطت نهخطبٛماث يثام ، لا حسال انبٛاَاث انضخًت يخخهفت عٍ انركب. ٚخى اٌٜ ٔضع الأىٔاث ان انحٕار بٍٛ الاشخاصانًخصهت بانشبكاث يثم 

نخإفٛر انمادرة عهاٗ  حكايم الأَظًت ٔانحٕسبت انسحابٛت ٔالأيٍ انساٛبراَٙ ٔشَخرَاج الأشاٛاء بشاكم يارٚو ياع ٔصإل شابكاث انٓااح  انًحًإل

ت ياٍ خالال انه٘ ًٚكٍ أحًخا الاصطُاعٙهكاء انشنٗ انخعرف عهٗ  اندراستححًم انخكانٛ  ٔانسرعت ٔانكًٌٕ انًُخفض فٙ الاحصال. حٓدف ْهِ 

 انحٛاة انحٕٛٚت. ازىْار حكُهٕجٛا، ٔحطبٛمٓا بشكم يُاسب نخحمٛك انٓدف الاسخراحٛجٙ فٙ  انخكُهٕجٛا انحدٚثتاسخخداو حمُٛاث 

  

 نُشؤ انخكُهٕجٛا انحدٚثتشَخرَج الأشٛاء ، انهكاء الاصطُاعٙ ، انبٛاَاث انضخًت ، سهسهت انمًٛت  الكلمات الرئيسية:

 

 

 

Introduction 

Technology is changing swiftly transversely across all of the industries, getting new products, services 

and operational methods, with accelerated understanding of the advances which benefit and ensure 

protection from harm. Medicinal plants are the richest bio resource of drugs, to obtain sustainable industrial 

exploitation of medicinal extractions the agricultural practices, should have scientific and discriminate 

practices from the wild, postharvest and post-gathering practices of quality raw material, research support for 

the development of high-yielding varieties and propagation methods, efficient processing techniques, 

facilities, local fabrication, and access to the latest technologies along with market information (Sukhdev et 

al., 2008). Digital transformation takes an urgent priority for several businesses and service providers, 

implementing processes and extending the economic indicators to cling on to the digital revolution 

depending on the infrastructure and digital readiness among the providers and customers (Nachit et al., 

2020). Squeezing the renovation aggressively and progressively turns the technology as a strategic turner of 

the earlier lost opportunities into a realizable asset in reality. The linkages among the various elements lines 

up the considerations for fostering content improvement, escalating connectivity and competitively 

stimulating Internet admittance (OCED, 2011). In the big data repositories, It is crucial to discover 

relationships among datasets, as there are frequently no schemas, as well as correlations among attributes. 

Big Data Analytics (BDA) is progressively an attractive practice that various establishments are 

implementing to assembling appreciated evidence from BD. The analytics with the positioning and 

procedure of BDA tools, advances operational efficiency for strategic potential determinations that original 

revenue streams can advantage with competitiveness above professional rivals (Uthayasankar et al., 2017). 

Data architect then decides to select attributes or features for their machine learning tasks such as 

classification or anomaly detection, which are connected to hypothesis that sheds light in identifying a real 

opportunity. Machine learning (ML) models are dignified to make a transformative influence on chemical 

sciences by intensely accelerating computational algorithms and magnifying comprehensions accessible 

from computational approaches to realize a convergence and coaction of proficiency in computing and 

physical sciences (John et al., 2021). Artificial intelligence (AI) understands and responds suitably to the 

specific activities running in the industry. AI technique exploits information as signified knowledge gathered 

to simplification that stake assets as assembled and organized, relatively permitted for distinct depiction 
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(Kumar 2020). Continuous spikes of data from the sensor-based nodal devices or equipment spur the data-

driven industrial intelligence thereby enhancing and empowering the good manufacturing practice of 

gathering and analyzing the use of data into informed decisions. Conclusions are completed by people, 

therefore they need to have the obligation to be driven by understandings, not only statistics, evidences and 

knowledge. Hence the decision is informed with the ability to regain the applicable data at the pertinent time, 

in the appropriate format, manageable to the significant people (Tata, 2016). Integrating various performance 

metrics architectures an edifice of data which has to be identified, deciphered, latent or missed in normal 

functions of everyday routines.  

 

Latent Cognizance and Applied Knowledge 

These big data management gets constructed on real-time and confirmed enterprise oriented action with a 

lot of scope of being reused, repurposed, reoriented for scaled-up or miniature executions, inter or intra firm 

as per the arising requirements. Fundamental to investigative grind on electronic market requires the ability 

to measure accurately all data sources that connect with the business-to-business (B2B) e-commerce in the 

market, aiming on the business-to-consumer (B2C) segment (OECD, 1999). The workflows in organizations 

are in heterogeneous environments, more so when linked with geographically spread plants, suppliers, 

vendors, processing partners and customers, leading to connections that are across different time zones, 

requiring a dynamic orchestration. The construction of workflow along with the units with which the main 

interactions take place guarantees resource management, significantly developing responsibilities and 

facilities across the platform, orchestrating virtualized lifecycle (EU (2021).  Therefore streaming real time 

makes the chain with multiple partners to share, operate and use data simultaneously. Approach to 

suppleness needs to importance on trade, investment, conglomerates and employments prospects to share 

values of human dignity, worker rights, environmental defense, and democracy (White House, 2021). The 

operational effectiveness through Industry 4.0 technologies significantly influences the real physical and 

digital ecosystems with radical changes, fetching real-time activity plans synchronized to add value to the 

chain. The swift expansion of technical and human competences can permit organizations to obtain 

assistances from emerging technologies. However, there are many encounters linked to skill gaps, 

technological concerns, business morals, and beliefs that is necessarily to be dazed to earn a return from this 

innovative industrial advancement (Mohiuddin et al., 2022). The delivery chain is sequenced with the 

materials, methods and operational modules with dynamic self-optimization.  

Right from simulation, logistics, inventory, transport, warehousing, and servicing positively influence the 

Intelligence which is self-optimized by the communicating platforms, software’s, hardware’s, analytics, and 

security devices connected through the process. The Internet is the lifeline connector signifying Industrial 

solutions. There is an increasing requirement for operational logistics control that involves the total business 

succors towards cost declines and augments service delivery (IIMM, 2020). As a driver for managing the 

horizontal and vertical value chains, the industrial internet and IoTs require an extensive plan with large 

allocations that can extend investments, innovatively position and facilitate the change for the future. 

Challenged with the overbearing of engaging in alterations and retorting to thorough, fast-paced changes in 

global technical knowhow, consumption and inhabitant configurations, prove that sustainable development is 

the only way. Industrial Internet of Things (IIoT) provides access to the cyber physical systems and 

processes, thereby efficient and sustainable throughput gets enabled. Internet of Things emerges to promise 

with abundant assembly to the Internet, turning common objects into connected devices, shifting the way 

people interact with things all over the place bringing pervasively associated infrastructures to support 
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innovative services and possibilities to better the flexibility and efficiency. These are attractive benefits to 

consumer applications and industries (Sisinni et al., 2018). Applications of IIoT require throughput per node, 

connected with information communicating devices through the Internet with miniature electrical power 

sources such as batteries. IoT systems are available in various architectures, but include components such as 

sensor to communicate locally, with a protocol, gateway, server, cloud application, and user interface. 

Numerous non-conventional energy resources can also find use connecting hardware capabilities, thus 

making more returns on desired features such as latency, cost, energy efficiency, reliability, and security.  

Digital manufacturing is structured around IIoT as the basic pillar. Linking all machines and control 

systems or any assets, with the systems and processes that support information in the business process, where 

big data is collected and fed into analytics, for solutions that lead to optimal operations. The big data 

analytics cover all the procedures of warehousing, computing, engineering and mining. The rapid and vibrant 

retort to demands brings various combinations and permutations to the cases developed on the real time 

situations and facilitate alterations that can materialize smart manufacturing. Intricate capture of vivid data 

ensures the product or service development and nurtures product and service life-cycles. Vicissitudes of 

scenarios affect the value chain through communication gadgets across innumerable sections, covering to 

handle monitoring of legacy data and bring innovative opportunities in self-organizing or autonomic firms, 

thereby reducing the interventions of humans to a bare essential. Time consuming process such as tracking, 

locating of materials, components and finished goods in the supply chain or delivery chain gets easily 

fulfilled with the use of IIoT devices installed at specific data locations, trusted as safe and confidential data 

also can be screened as required and shared as operational block chains, based on the needs of the 

collaborating parties, not limited to but can extend to include suppliers, distributors, wholesalers, and 

customers. 

 

New Technologies 

Autonomous robots are programmed to manage tasks swiftly, precisely, and perform composite repetitive 

activities, intelligently saving the manual intervention and time. These however require intermittent and 

prognostic maintenance. Integrating the systems horizontally and vertically brings assured and discernible 

credibility to the organization both from outside and inside among the partners in the value chain. IoT 

sensors connect physical and operational assets though sensors deployed to assemble and observe data in 

real-time and compute the development of interconnectedness. These huge data sets called as Big Data from 

processing machines and servicing entities constantly communicate requiring deeper analysis which could 

lead to opportunities, greater transparency, and increased efficiency.  

These massive amounts of raw data, statistical analysis with specialist teams would require spending 

greater time and even could probably run processing for year if it were to be done manually and quiet 

belligerent to attain an actual value. Data sources therefore are all-encompassing from IoT sensors, systems, 

in-house data extending from raw materials, processing, sub-assemblies, inventory of finished goods and 

also retrievable rejects as part sales, supply chain, performance, quality. Predictions which affect due to 

natural causes, political incidence and social reasons can also be preempted with big data analytics 

transformed into precise, actionable acumens for dynamic decision-making. 

Additive manufacturing produces layer by layer of joining of materials or composites fairly with very 

minimal or no elimination or material removal through machining process. These process are cloud enabled 

to be controlled, monitored and facilitated for obtaining the manufacturing value chain. The dissemination of 

Additive Manufacturing (AM) knowledge and the concept of Could Manufacturing (CM) embed, connect 
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and utilize existing manufacturing resources, and other machines. Next for the end-users the use AM/3D 

printing resources over the Internet reduces the need for owning the machine, rather than using on demand 

instead of acquiring one for their own (Felix et al., 2017). 

Cloud Computing 

The Cloud is a free form of associated systems on the internet ranging from software, servers, data and 

analytics that is kept safely in a tenuously located server. This offers a lot of benefits as it grips vast volumes 

of sensor data steadily with redundancies already in place. It can safely hold customer data. It can intensively 

carry out computation feasibilities with tasks taking care of risk with reduced cost of investments on 

resources. There is susceptibility to the technology calling for protections from hackers and supplementary 

nefarious proxies out thus defending digital systems from attackers. Cyber security involves wrapping all the 

possible exposed data and updating from being pilfered, fraud and stolen or more.  

Artificial intelligence besides machine learning employ algorithms to develop data conclusions for auto 

programmed machines learning, thus generating increasingly accurate predictions. Therefore AI-ML is 

widely applied in manufacturing for productive or predictive maintenance and demand forecasting. These 

features are better positioned over cloud, fog and edge computing. Digital twin coordinates digital 3D 

representation to all the physical, operational systems and interoperable structures for an authentic 

technology linked to the entire facility through simulation and operation of their interconnectedness.  

Case study of Bio life Industries 

Bio-life sciences industries are such that comprise a wide list of companies which operate in the research, 

development and manufacturing of products that are for improving the nutrition, Nutraceuticals, herbal, 

Ayurveda, pharmaceuticals, customized food and medicines, medical devices, nutraceuticals, that improve 

the lives of living beings and herbal cosmetics & personal care product. In such biological processes where 

data attains its prime importance, has an alternative to seek community-wide consensus in smaller sub 

communities associated with specific areas such as sequence analysis, gene expression, and protein pathways 

etc., Annotation is associated as auxiliary information with primary information contained in a database. In 

the genome database, the primary database has a sequence of approximately billions of nucleotides, 

containing genes, regulatory elements, and other material with unknown function. The enormous sequence, 

identifies significant patterns, gets identified, annotated as translation, transcription, variation, structural, 

which has similarity, repeated, or even experimented.  

 

The data use applications depend on the understanding capability of the data architect. A data model, be it 

conceptual, logical and physical, are abstract and represent the real-world entities which interoperate within 

an environment that links data entities, their attributes and relation among each other. These are developed 

and refined by data modelers. They use the data with sufficient clarifications on the requirements which is 

necessary and can be iterated with sufficient refinement along with application developers to evolve the 

development of the application to determine the best data representation for yielding appreciative 

information suitable for decision making. The architecture specifies the described state, with data 

requirements, and guides integration of data assets as envisaged in the plan. Starting with the focus of the 

data sets existing inside or from outside, the evaluation of the infrastructure selects the data platforms and the 

associated information tools and services, for systemic construction of centers that can be configured in the 
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cloud. Next the data feed and ingestion happen after validating the external data sources, with data quality 

parameters, transform into customizable formats suited. Then the structured big data is then stored in 

relational database management systems while the unstructured data managed in NoSQL databases and 

cloud object storage services.  

Hive is a software application that is used to analyze big data (refer Fig 1.) through the batch processing 

technique by a structured query language used for interaction with databases. The analyzed data is then sent 

to Hadoop, to derive the schemas, while the stereotypes remain with Hive itself. Hive is fault-tolerant in 

Hadoop and operates on the basis of replica creation, preventing loss of data or schemas just in case a 

particular machine fails to work or stops in between. From an organizational perspective that looks out for 

cheaper options to achieve same goals on a cost-effective mode, Hive offers to stand as best software to use 

and operate. Hadoop is an open source software on Java based framework for storing and processing big 

data, competitive in cost using commodity servers that runs on clusters. The RDBMS enables concurrent 

processing and fault tolerance. These Java programs are used by Google, Facebook, LinkedIn, Yahoo, and 

Twitter etc., Mongo DB  has a document-based structure, a natural way to store unstructured data, while its 

flexible schema accepts data in any form and volume, it is quite comfortable to handle increasing storage of 

data. Mongo DB is highly scalable, for advanced big data analytics and insights; it also allows users to query 

for data in any format on the cloud.  Sqoop is a connector that is used to transfer data from RDBMS such as 

MySQL or Oracle to Hadoop Distributed File System (HDFS).  

 

Figure 1 – HIVE in Big Data 

 
Source - K Umachandran (2014), Data Science Analytic Tools, DOI: 10.13140/2.1.1913.9365 

In the Hive has the data indexed (refer Fig. 2) in the Stores and as Stored in Algorithms. To query the data 

transaction happens, user defined functions tools are used in data mining finally meta data gets embedded. 

Compiling the compressed data accelerate the process. Hive table is the big data tables which depend on 

structural data, by default, the data storage happen in the warehouse. Hive follows the same SQL concepts 

like row, columns, and schema. The storage to a specific location is carried through location tag. The data is 

written in Hadoop clusters using spark or Nifi streaming or any ingestion application.  
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Figure 2. The Hive Composition 

 

Source - K Umachandran (2014), Data Science Analytic Tools, DOI: 10.13140/2.1.1913.9365 

Interoperable Sensing devices 

New computing technologies such as machine learning have evolved a lot from that in the past. Starting 

from pattern recognition, computers today learn automatically without being specifically programmed to 

tasks with iterative aspect of models being subjected to new data, and also learn from various computations 

to produce repeatable and reliable decisions. The emerging technologies enhance the data collection, 

information processing and communication enabled through sensors, and devices that are logically located 

throughout to measure, monitor congestion. Pinpoint the exact locations and report conditions through 

connectivity anywhere to everywhere, including individuals and every of their interoperable devices. 

Augmented reality overlays data and information to line-of-sight onto the real world. Manufacturing uses AR 

technologies for operators training and process and maintenance tasks. New employees learn on machine 

safety, virtualized even before they enter the shop floor for the first time. AR support in facilitating the 

maintenance tasks through tooltips, operating and maintenance manuals, and other inputs in the environment 

readily available and visible on the site. Using AR Maintenance technicians can see the inside of any 

complicated or even dangerous machinery before opening to know accurately the real problem before 

attempting to start the activity. 
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Conclusion 

Artificial intelligence and cloud computing with centralized database of all records of the networks, 

customer connectivity and data traffic, enables fully cloud based correlation of AI representing industries, to 

deliver a cutting-edge digital experience. Digital transformation is moving mobile access network from silo 

site structure to cloud haul connectivity to the last mile and provide better features to customer, optimizes 

network and enables intelligent service provision through better bandwidth, traffic streaming and mobility 

connectivity. AI offers comprehensive verification of network, including checking value stream industrial 

network to do best of traffic flow and allocate required resources along with CRM, thus precisely identifying 

the velocity of demand in any area or resources that needs to be enriched or updated. 
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