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Challenges

Why Smart Data?

Big Data, Advanced Analytics, Industry 4.0, Internet of Things, self-learning machines 

– all these topics offer plenty of substance for fascinating new ideas. These may be 

more efficient processes, new or optimised products and services or entire new busi-

ness models.  

The use of these new tools and technologies – in whatever form – is now within reach 

and often necessary for most businesses of any size and in any sector.

	> How do businesses approach these topics? 
	> What specific results can be achieved? 
	> What additional expertise is needed? 
	> What about investment requirements? 
	> What method will offer the best results? 
	> What tools will be needed? 
	> Will there be a need for large-scale advance investment in IT environments or equipment?

avato Service Offering

avato offers clients a comprehensive service range to create innovations and relevant 

business results from available data – all under the header of Smart Data. In our view, 

'Smart Data' encompasses all initiatives that generate new intelligence and optimise or 

automate business and decision-making processes using data science procedures and 

information technology based on internal and external business data. Smart Data the-

refore includes topics like 'Big Data' or “IoT Analytics' and plays a huge role in Industry 

4.0. 

The avato service offering includes:
	> Data Analytics Strategy
	> Data Lab
	> Smart Data Engineering
	> Smart Data Solutions
	> Data Science-as-a-Service 
	> System Integration

This white paper describes a procedural model for the initiation of Smart Data projects 

and offers pointers for key success factors as well as problem areas observed in practi-

cal use cases.

More details on these topics and some use  

cases are included in a separate white paper.
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Many Types of Smart Data Projects

The avato Smart Data Procedural Model

Smart data projects cover a broad spectrum of topics. They can be triggered by concre-

te issues that require data-based solutions or may entail strategic initiatives under the 

header Industry 4.0, Big Data, the use of Artificial Intelligence etc. Project objectives 

may vary – from the development of ideas for Smart Data implementation and strate-

gic roadmaps to prototypes or go-lives for individual use cases, to the development of 

comprehensive Smart Data and IT architectures, including their structural and procedu-

ral organisation. There is one aspect that all smart data projects have in common, no 

matter their specific trigger, objective or proposed scope: they all need a well-structu-

red and systematic approach to be successful. Even for seemingly isolated objectives or 

e.g. a focus on the use of specific data science methods, success and failure often de-

pend on other aspects. A now almost classic example is the – often too late or alto-

gether ignored – involvement of other affected business areas and the people whose 

responsibilities could change in future due to the use of Smart Data.

Almost all of the traditionally used methods for projects in the area of Big Data, Advan-

ced Analytics, Data Science, etc., focus on the actual data analysis process and are 

mostly based on the CRISP-DM model. This procedural model was designed for the ac-

tual data analysis process and is well-suited for that purpose. A practice-oriented and 

structured approach must take into account other aspects that will be essential for 

success. These specifically include business, IT, data governance and security aspects, 

as well as appropriate project and change management in addition to data-analytical 

aspects. All that must then be viewed against the background of the 'Smart Data matu-

rity' of the business and the powerful dynamics across the entire market.

avato has developed a Smart Data procedural model that considers and includes all 

these aspects. It delivers a structured framework, which – depending on the initial situ-

ation, the project objectives and the various basic conditions – is then adapted to the 

client and project situation and translated into a project plan.
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Image 1: avato Smart Data Procedual Model

Success Factors

The following elements of Smart Data projects are success-critical factors and for the 

most part independent of the actual project scope:
	> User/usability focus instead of technology focus: 

	> Use case-oriented approach
	> Focus on quick results and reality checks
	> Self-service 
	> Inclusion of result applications by people and machines right from the start
	> Networks, technology and algorithms can be complex and costly – but should al-

ways be seen as the means to an end and not as the purpose of a project of this 
kind. That is why all ideas and planning should originate from the envisaged result, 
rather than from the technology 

	> Think big, act small, do not over-engineer: 
	> Construct an initial basic version technical platform and expand from there
	> Quick feasibility check 
	> Iterative agile optimisation

	> Practice, practice, practice – learn from own data and experiences, conduct reality 
checks, derive next steps from real-world evidence and experience (not from suppo-
sitions)

The following illustration shows the avato Smart Data procedural model:

We recommend proceeding in the following logical phases: 

The beginning is marked by the structured development of a plan (alignment & disco-

very). Next comes the implementation of one or more application scenarios – often 

also following feasibility studies or prototypes (proof of concept) – including a go-live 

deployment and subsequent operations and optimisation phases. Another important 

component is an appropriate project and change management right from the get-go. 

Experience shows that Smart Data projects often initially produce unexpected challen-

ges. They require the close cooperation of people from areas that traditionally have 

little or no contact and may be accustomed to sometimes very different work methods 

and 'languages'. The fear of far-reaching change in the wake of these projects among 

employees should not be underestimated.
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Planning Phase – Alignment & Discovery

During the alignment & discovery phase, initial situations and goals are documented 

and then use case scenarios are identified. These may be specific, known issues that are 

to be resolved via data analysis or with the use of modern data science procedures. 

Alternatively, a portfolio of ideas can be developed during this phase, examples of 

which are to be explored within the scope of a strategic project (proof of concept) in 

order to gain experience in Big Data Analytics. The expected benefit, required data and 

their quality, as well as data integration requirements are documented. From this do-

cumentation, technical solution approaches, relevantly required preliminary work, as 

well as necessary personnel, financial and technical resource requirements can be deri-

ved. Depending on the task at hand and the selected solution architecture, extended 

preparation phases may be required, which will have to be considered in terms of time 

and costs in the overall plan. These may involve basic installations of hardware and/or 

software or the integration of sensors or other systems. During this phase, foreseeable 

key implications for employees and the organisation as a whole (change impact) are 

recorded and assessed. This will provide the necessary data for a communication plan 

and other actionable measures for change management.

	> Plan a systematic automation of the data integration, processing and analysis
	> Involve people and organisations without overextending their capabilities – Indust-

ry 4.0, Internet of Things (IoT), etc. are not primarily – and most definitely not exclu-
sively – technology topics!

Principal results of the alignment & discovery phase:
	> A coordinated project scope in the form of prioritised use cases for the subse-

quent implementation phase 
	> Benefit, cost and risk assessment for the use cases 
	> Solution approaches for data procurement and analysis 
	> Technical prerequisites (infrastructure, tools) and an installation schedule
	> Requirements for data governance and data security as well as a preliminary 

concept 
	> Team schedule for the implementation phase
	> Training schedule for project team members
	> Change management plan
	> Project plan (resources, time, costs)
	> Required approvals
	> Coordinated project management system
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Implementation

During the implementation phase, a more in-depth analysis of the individual use case 

scenarios will be performed as needed from a business viewpoint, followed by prepa-

rations for the subsequent data analysis and modelling phase ('business understan-

ding'). The avato procedural model is closely aligned with the CRISP-DM model during 

this phase and the later phases ‘Data Understanding & Preparation’, ‘Modelling & 

Evaluation’ and ‘Deployment’. The individual steps will not be discussed in more detail 

here. For the purpose of this document, we will limit our focus on individual, particular-

ly important and supplemental elements. 

Conducting the implementation phase with an agile approach and separately for each 

use case has proven to be beneficial. Smart Data projects often result in insights during 

data analysis and model development that require an iteration and adjustment of pre-

vious steps. This can be done more efficiently in smaller, tightly synchronised work 

steps rather than with the traditional 'waterfall approach'. In practical terms, a mixture 

of proactive, sequential methods with clear milestones and an agile procedure has pro-

ven to be beneficial for specific phases and activities. 

An understanding that Smart Data is not the same as Big Data is critical for the success 

of all subsequent activities. The aim is not to analyse as much data as possible, but 

rather to analyse relevant data of good quality. It is also essential to draw the right 

conclusions. An assessment of what is relevant, good and accurate must always be car-

ried out in connection with the respective use case and in view of achieving the set 

goals. That begins with the selection of the data sources and sensors to be included, 

continues with the interlinking of data, the debugging of data errors and the selection 

of the right analysis methods for the visualisation and/or user-friendly preparation of 

the results. Project success will be near impossible without the close cooperation of 

data specialists (data engineers, data scientists), product, production and market ex-

perts as well as IT specialists.
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The required infrastructure is installed at the start of the implementation phase. That 

includes key hardware components, software tools and the integration of sensors and 

essential application systems for initial use case scenarios. Depending on the project 

plan, additional source systems, special analysis tools, etc. can be added at a later time.

With respect to the ultimate objective of the project, it may also be helpful to carry out 

feasibility studies for initial use cases in a lab environment. avato's Data Lab Service 

allows the analysis and modelling of customer data in a cloud environment or the im-

plementation of a lab environment within the customer network with minimal techni-

cal requirements, which will provide initial proofs of concept.

The forwarding of validated models to production can take many forms. Examples in-

clude the embedding of analytical models from which action recommendations for 

existing ERP, CRM or production applications are derived as well as enhancements for 

reporting solutions or dedicated Smart Data applications, e.g. digital assistants for pro-

duction, purchasing, sales, etc.

Generally speaking, the regular rules and standards apply for the software implemen-

tation in all integration scenarios.

Here a few pointers: 

The modelling results must be presented to the users in a customised and practice-ori-

ented format. Additional effort for the user as a result of new solutions will in all like-

lihood result in a rejection of the new solution. The cost for the translation and imple-

mentation of the modelling results to create a more productive solution must be 

planned realistically. Depending on the situation, technical integration costs for data 

or application interfaces or software development costs in the frontend of existing 

applications or for standalone smart data applications may arise.

Moreover, appropriate testing must be planned and implemented. The organisational 

and technical measures for data governance as well as IT and data security must be in-

cluded prior to deployment.
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Key results of the modelling and evaluation phase include:
	> Models, including data preparation plans and assessed modelling results 
	> Coordinated scope for the subsequent deployment phase 
	> Updated benefit, cost and risk assessment for the use cases 
	> Defined solution approaches for deployment (models in the data and IT target 

architecture, including network integration of data sources/sensors)  
	> Known technical prerequisites (infrastructure, tools) for the live environment 

and a plan for the installation
	> Coordinated concept for data governance, IT and data security 
	> Team schedule for the deployment phase
	> Test concept 
	> Training schedule for end users
	> Change management plan
	> Project plan (resources, time, costs)
	> Required approvals

Key results of the deployment phase include:
	> Development and testing of Smart Data applications
	> Implemented connectivity for all data sources/sensors
	> Data integration and (where applicable) automation implemented and tested 
	> Operations concept created and support team trained
	> Concept for user support created and operational
	> Users trained, user documentation available
	> Data governance, IT and data security concept implemented
	> Required approvals for go-live
	> Go-live
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Operation & Optimisation

Smart Data applications are generally operated and optimised just like any other IT 

solution after go-live. Some special aspects, however, are worth mentioning.

The monitoring of data volumes and data quality is of even greater importance than for 

conventional applications. Master data and its quality are extraordinarily important for 

e.g. ERP applications as well. In reality, however, most businesses do not implement or 

appropriately utilise the necessary processes, organisational structures and technical 

tools needed to maintain master data quality at desired levels. Mistakes like these 

would have fatal results for Smart Data applications.

Smart Data applications deal with huge quantities of 'faulty data', anomalies, etc. The-

se can occur due to faulty sensors, interface problems and more. They must be monito-

red and classified and – where necessary – remedied with appropriate actions. We re-

commend automating this process as much as possible to keep the manual workload 

manageable. Observed 'anomalies' can also sometimes lead to new process insights.

Initially developed models are generally not static. Process changes or other factors 

will require adjustments, which must be handled just like software releases. Self-opti-

mising models (Reinforcement Learning) are used more and more frequently. The mo-

nitoring and maintenance of these self-teaching models cannot be handled by traditio-

nal IT support roles.

Topics like these will require other support structures than those used in conventional 

IT service management. Data experts will be needed in support teams for the Smart 

Data applications of the future.

Large data volumes involve significant costs despite rapid technology progress and 

price drops for computing power and data storage. Adequate monitoring and concepts 

to limit data growth to the required volumes must be planned and implemented. Other 

technical solutions to keep less critical data on less cost-intensive data carriers, must 

also be explored in good time and implemented as required.
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Data & IT Architecture and Technology Options

It goes without saying that Smart Data has only become possible due to rapid techno-

logy developments coupled with a concurrent price slump for hardware and extensive 

broadband networks. Despite all that, it seems as if the role of technology and the de-

cision in favour of one or another software as the deciding factor for the success of 

Smart Data initiatives are exaggerated in public discourse. 

We are convinced that the successful use of Smart Data requires the confluence of a 

number of factors. The right technology and software are one of those factors, but 

without a passionate and motivated team of experts in various disciplines – from busi-

ness processes to IT, data science and structured project management – and with a 

common business goal, no technology will lead to success.

Here are some aspects regarding technology deployment as well as data and IT archi-

tectures worth considering in this context:

The overall architecture is defined during the planning phase. Technology and tools are 

selected in accordance with data sources, data volumes and many other factors for 

each client and project. For this purpose, avato remains independent of any hardware 

manufacturers or software providers. We work with market-typical providers and make 

available our own trained consultants for SAP, Microsoft, Oracle, Salesforce and more. 

In the Big Data and Data Science environment in particular, open source projects play a 

central role as innovation drivers. We keep a keen eye on developments and – after 

consultation with our clients – also include open source products in our solution archi-

tectures wherever feasible. 

Various infrastructures, technologies and tools are used during the data exploration/

model development phase and the subsequent deployment of Smart Data projects in 

preparation for the go-live of models. Important influencing factors include the rele-

vant data sources, data integration requirements (e.g. during batch operations in the 

project versus online in production), data types and volumes, the phase in the analysis 

process (proof of concept versus high performance live operations), the specific data 

science model, the planned environment for the live application and the availability of 

suitable infrastructures as well as relevant expert knowledge. ‘Cloud infrastructures’ 

are also a topic worth mentioning in this context. It is important to note that the tech-

nology and infrastructure requirements vary in each project phase, since targeted user 

groups also differ. During the data exploration and model development phase, users 

are primarily data experts who want to conduct various analyses and tests. In the de-

ployment phase, the selected models are then prepared for end users, which are often 

integrated in their familiar work environments, e.g. ERP, CRM, BI systems or production 

control or laboratory systems.

Our avato data scientists use a standard set of data science tools, which at its core con-

sists of open source tools like R and Python, select libraries and matching ancillary 
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tools. This toolset can be utilised very efficiently in all data integration and data main-

tenance environments. As needed and in consultation with the client, supplementary 

tools are used for exploratory data analysis and model development.

The tools for live operation are generally selected in consultation with the customer 

and depending on the task and project at hand. We have plenty of experience in soft-

ware development and application integration from software development and stan-

dard software implementation projects. Specifically, avato has extensive experience in 

integration projects involving popular web technologies as well as SAP and SAP HANA.

We generally recommend that our clients take into consideration the rapid speed of 

development and strong market volatility in their technology selection process and to 

rely on standards. 

A modular and scalable architecture based on industry standards is much more import-

ant than selecting a specific software product. Over time and during the course of the 

project, it might become apparent that a specific software product may not be suitable 

for the envisaged task after all. Additionally, technological progress is so dynamic to-

day that new solutions become available all the time that might be a good fit for the 

developing solution architecture. A standard-based, 'open' architecture that is desi-

gned to be modular right from the start will accommodate additions much easier and 

more cost-effectively than 'closed' solutions offered by individual manufacturers.

Success-Critical Expert Domains & Project Roles

The following diagram illustrates the areas of operations and key responsibilities:

Image 2: Smart Data Projects Require Teamwork
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Smart Data projects require teamwork. Business and process expertise, data science 

and data management expertise, IT expertise for the existing business IT and special 

Advanced Analytics IT topics must all be represented. As with any interdisciplinary 

team projects of some complexity, project managers are also needed who can motiva-

te a team and provide structured leadership. Depending on the objective and environ-

ment, change management experts may also play an important role.

avato offers the specialist expertise you need for Smart Data projects: 

Data engineers and data scientists obviously play central roles, but so do business 

consultants, IT architects, developers and even project managers need special experti-

se for Smart Data projects. Physicists, IT experts and business data processing specia-

lists form the core of our avato Smart Data team. We expect our clients to make availa-

ble a project lead in addition to a project sponsor from their management team, as well 

as the provision of expertise in the relevant business or production process, plus the 

involvement of relevant in-house IT experts. We will then put together a project and 

task-specific avato team in close collaboration with you to fill the required project roles 

with high-quality resources. The senior level of our consultants will keep the team ma-

nageable, while increasing its effectiveness and efficiency.

Organisational Aspects

The organisational handling of responsibilities and processes with regard to master 

data, data security, privacy, data quality, etc. varies from client to client. With the rise 

of Smart Data, the importance of these topics will continue to increase and will – at 

least in the mid-term – require organisational adjustments. 

A proof of concept for some Predictive Analytics use case scenarios will certainly not 

require organisational changes within the company with regards to data organisation. 

For strategic initiatives and the increasing use of Big and Smart Data, however, an early 

discussion of how a company should react to the continuously growing importance of 

data and associated internal and external requirements in terms of organisational ch-

anges would be prudent. 

New specialist roles like data engineers and data scientists must be integrated into the 

organisation in a way that allows them to add their value efficiently. Last but not least, 

the IT organisation will be facing new tasks – specifically in the operation of new Smart 

Data applications. 

We will help you to find solutions to suit your specific situation.

Contact
Wolfgang Ries

Managing Director 

+49 151 54466 496  

wolfgang.ries@avato.net


