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Abstract  


The  aim  of  this  thesis  is  to  initiate  discussion  in  Tymphany  CZ  (TYM  CZ)  organization 
 about future role of data in decision making process. Throw practical project to prepare basic 
 data and analytics environment in TYM CZ. To show on practical example how organisation 
 could transform company culture from intuition to data-informed decision-making process 
 which should lead to higher profitability of organisation (data added value).   


The author will step by step describe business model and business environment of TYM CZ 
 including  critical  processes  and  KPIs,  describe  current  system  architecture  and  major 
 obstacles  with  reporting  and  working  with  data,  intuition-based  model.  One  of  the  major 
 tasks is to show new view how to work with data in future and increase future quality of 
 data.  Finally,  to  show  proposals  for  improvement  in  current  reporting  and  visualization. 


Present how right data (ad hoc accessible) in real time can support right business decision in 
 TYM  CZ,  decrease  time  for  data  collection,  verification,  and  reporting  –  automatization. 


Based  on  all  above  to  proof  that  move  from  intuition  to  data-informed  decision  is 
 unavoidable. 
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Introduction 


During the last 20 years all organization around the world went throw digitization process 
 which mean using digital devices (computers) and in parallel computer software (e.g. ERP 
 database  systems)  which  constantly  create  more  and  more  data  volume  within  each 
 organization  (Drucker,  1988).  Each  organization  members  know  that  data  exist  in  the 
 company, but only few were able to use data right way (to increase profitability) in decision 
 making process (Ranjan, 2009). 


The most successful organization of last decade  were managed or driven by leaders who 
 were aware about importance of data and analytics for decision making and understood that 
 data  and  analytics  is  not  only  about  gathering  and  processing  data,  but  more  importantly 
 about providing users with relevant insights and information to use available data in decision 
 making process to lead to higher profitability (Vidgen, 2017). The higher profitability is 
 the most desired business metric which lead company to the grow, higher market share, more 
 investments and to meet desired outcome of owners or shareholders (Cyrus, 2002).   


The key questions the best leaders were stressing about data:  


1.  How can I increase the company´s profit through smart data usage?  


2.  How do I optimize or automize process to decrease cost?  


3.  Who in the company is responsible for automized decision? (Slansky, 2018) 


In most companies the answer to above questions was introduction of Business Intelligence 
 (BI). The term of Business Intelligence was first use by a Gartner Group analyst in 1989 as 
 the tool which strive to eliminate guessing and ignorance in enterprise by leveraging the 
 mountains  of  quantitative  data  that  enterprise  collect  every  day  in  a  variety  of  corporate 
 applications (Slansky et al.,2005). Today the most successful organization are implementing 
 not  only  BI, but  build overall  data system  from  data  creation up to  data  use in  analytical 
 application,  which  Slansky  call  ,,Data  and  analytics’’,  to  successfully  answer  above 
 questions. 


Today  we  can  see  4  groups  of  companies  in  terms  of  using  data  and  analytics  system 
 (Minneli, 2013):  


1.  The company that successfully introduced data and analytics system and can be called 
data-driven organisation 
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 2.  The company that successfully introduced BI system and use it in data-informed 


decision process 


3.  The company that introduced BI, but the system was not supporting effectively 
 decision making, due to several reasons company came back to intuition process 
 4.  The company that not introduced yet BI or any data system in decision making process 


and are using only intuition in decision making process 


Today  only few  organization  can  be  really  called  data  driven, some  of  them  are  now  in 
 development of process to data-informed decision making process, but most of the company 
 have failed in introduction of BI or data and analytics system or even haven´t start yet. The 
 main  reason  for  that  is  that  most  of  organization  are  driven  by intuition of  managers  or 
 owners in decision making. It doesn´t mean that these companies are not successful, but in 
 parallel it is proved by various reports that top ranking companies are one which are data 
 driven. These companies also heavily invest in area of data and analytics. (Slansky, 2018)     
 As described in picture n.1 (Potančok, 2019), the most important first step in organizations 
 which  haven´t  start  using  data  yet  is  shifting  mindset  of  leaders  from  intuition  to  data-
 informed  decision-making  process.  Data  need  to  become  an  important  (sometimes  even 
 essential) part of the decision-making process. On the other hand, intuition is still necessary. 


It is not possible to say we are approaching a state where data takes leadership, so human 
 intuition is not needed anymore (Potančok 2019). By the data-driven leadership we need 
 to  change the  whole corporate culture decision-making process. From intuition to  data 
 informed decision process which will lead to right decision leading to higher profitability 
 as final desired outcome.  


       


Picture 1: Intuition, data-informed and data-driven decisions (Potančok, 2019) 


The  aim  of  this  project  is  to  design  prototype  of  process  (on  example  of  mid-size 
manufacturing company in Czech Republic), how to start shifting organization in decision 
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 making  process  (key management decision). From  long  data collecting process  with  only 
 reporting  approach  process  to  automatize,  ad-hoc  available,  trustful  data  for  daily  data 
 decision making process.    


The project is split in 4 key parts: company and business model description, analysis of data 
 availability  within  the  organization,  Business  Intelligence  proposal  and  practical  pilot 
 project in Power BI. 


The project starts with description of business environments and business requirements of 
 Tymphany CZ (Key performance indicators). I focus on detail business model description 
 and  analysis  how  to  increase  factory  profitability  as  the  key  business  indicator.  After 
 business requirements description I focus on data availability within organization and main 
 problems  with  data in  today decision-making process  and work with  data.  I propose  new 
 data architecture  system  and creation of  Business  Intelligence system  as the step  to data-
 informed  decision  process.  In  practical  part  possible  technical  solution,  landscape  for 
 roadmap and first example of data report for improved data-informed decision process will 
 be presented. 


The  whole  project  is  done  base  on  my  knowledge  of  organisation,  interviews  with  all 
 managers  and  key  members  responsible  for  data  reporting.  Based  on  current  situation  in 
 organization and company possibilities, I create proposal for high level landscape for future 
 Business Intelligence roadmap. I also create first fully automatize data collection system  and 
 report  in  Power  BI  as  example  to  show  whole  organization  how  data  collection  can  be 
 automatized,  reporting  and  visualization  improved  (data  ad  hoc  accessible  in  real  time, 
 decrease time for data collection, verification and improved reporting). The main goal is to 
 show  how  this  new  approach  can  support  decision  making  in  the  future  and  can  support 
 higher organization profitability.  


The main added value of this thesis is my deep knowledge of the organization environment 
(as a member of management team), business conditions, company architecture and current 
main issues the organisation is facing. With my knowledge how to work with data gained 
during  MBA  study  I  would  like  to  show  to  the  key  stakeholders  of  organization  the 
importance of the data and how data can help our organization in decision making process 
in the future and why this step is very important for our future competitiveness. Finally  I 
want to prove that such a shift is about smart internal connection of IT and business team, 
training and educate internal employees and do not need huge money investment. 
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1.  Business  environments  and  requirements  of  Tymphany  CZ  as  the  business organization 


1.1. About Tymphany 


Tymphany  is  the  global  leader  in  design  and  manufacturing  of  drivers  and  acoustic 
 systems.  Tymphany  was  founded  in  2004,  roots date  back  to  1926  when  Peerless  was 
 founded  in  Denmark,  the  milestones  of  Tymphany´s  history  (Picture  2).  Tymphany 
 deliver  market-leading  products  for  some  of  the  biggest  brands  across  the  globe  with 
 global  manufacturing  operations  (Picture  3).  My  focus  in  this  thesis  will  be  for 
 manufacturing  location  in  Ostrava  (Koprivnice)  in  Czech  Republic,  Europe.  The  CZ 
 factory was built by Bang and Olufsen in 2007 and sold to Tymphany in 2017. The major 
 focus of TYM CZ factory is design and manufacturing of loudspeakers for major Europe 
 professional brands (Picture 4 and Picture 5). 


Picture 2: Historical development of Tymphany as global organization (Tymphany marketing team, 2020)


Picture 3: Global operations and manufacturing footprint (Tymphany marketing team, 2020)
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Picture 4: Role of Tymphany CZ in the global manufacturing setup of Tymphany (Tymphany marketing team, 2020)


Picture 5: The segments of products Tymphany is focusing on (Tymphany marketing team, 2020) 
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 1.2. Organizational structure of Tymphany and Tymphany CZ 


As  described  (on  Picture  6)  Tymphany  is  structured  in  4  busines  units:  Consumer, 
 Professional, Regional and Strategic, Acoustic Solutions. The leaders of Business units 
 are reporting directly to CEO + global operations teams. Tymphany CZ is supporting 3 
 business units and operations teams. 


Picture 6: Omnigram of Tymphany (Tymphany report, 2020) 


Tymphany CZ managing director is driving small senior management team responsible for 
 program  and  supply  chain,  development  (R&D),  sourcing,  factory  operations  and  shared 
 admin (Picture 7). The factory organization has around 80 white collars employees and 150 
 blue collars employees in the production area. 


Picture 7: Omnigram of Tymphany CZ (Tymphany CZ Internal presentation, 2020) 



(14)14 
 1.3. Business model 


The business model of the factory is manufacturing (the essence of secondary industry). 


That mean production of products (speakers) from raw materials for sale and use, using 
 labour and tools. Raw materials (plastic, meatal, wood, electronics, and driver parts) are 
 transformed into finished goods (speakers).  


The focus is on professional audio speakers (use in studio, on stage or at the installation) 
 for EU based customers (Picture 9). 


Picture 8:  Manufacturing in Tymphany CZ (author, 2020) 


Picture 9: Future strategic focus of Tymphany CZ (internal Tymphany documentation, 2020) 
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 Picture  10  describe  Business  model  canvas  to  describe  business  model  background  of 
 Tymphany CZ. Showing high level view on cost and revenue streams and how to create 
 factory more profitable. 


Picture 10: Business model Canvas of Tymphany CZ (author, 2020) 


Revenue  is  generated  by  selling  loudspeakers  and  their  service  parts.  Cost  drivers  are 
 material  cost,  freight  cost,  scrap  cost,  direct  labour  cost  and  overhead  and  operational 
 cost. Focus is to increase gross margin and create profit (ensure revenues are higher than 
 cost). This  is major business  requirement  for reporting and data availability  to  support 
 data-driven management decisions and growth of the organization. 


The company is today manufacture products for 6 customers (Chart 1). 


Chart 1: Revenue split per customer (author, 2020) 
 0%


20%


40%


60%


80%


Customer 1 Customer 2 Customer 3 Customer 4 Customer 5 Customer 6



Revenue split per customer
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 1.4. Company structure and key processes for data management  


Tymphany CZ is structured in departments with key responsibilities to manage suppliers, 
 production, operations and to satisfy the customer demand. The company processes are 
 following  the critical  jobs  which need to  be done  to  deliver added value to customer. 


Two  critical  E2E  processes  are  running  within  Tymphany  CZ.  First  is  project  E2E 
 process from quotation to mass production. Second one is from customer order to finish 
 good shipment and delivery to customer´s warehouse (Picture 11). 


Picture 11: Company structure – departments, processes and flow of materials (author, 2020)


Use of data: 


From transactional data perspective are key customer´s orders and invoices to customers, 
orders to suppliers, goods receipts, and invoices from suppliers. Based on these data we 
can  observe  key  transactions  which  influence  performance  of  the  business  and  the 
organisation (Table 1). 
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Table 1: Key processes and key transactional data (author, 2020) 


Area  Process 


1. Orders from customers  Orders from customer to SAP system  
 Forecast from customer to SAP system  
 2. Planning of manufacturing  Main planning  


Production planning per day based on customer demand 
 3. Material demand planning  MRP process 


4. Purchase raw material   Order raw material based on production plan  
 Receive goods in the warehouse 


Incoming control 
 5. Manufacturing  Production order 


Internal logistic (Kitting and Kanban) to the production line 
 Production 


Internal logistic of Finish goods to Warehouse 
 6. Expedition  Documentation for shipment  


Shipment of goods 


7. Invoicing   Create invoice 


Send invoice to the customer 


1.5. Analysis of key metrics and their major contribution to increase PBT  


Company is tracking and reporting key performance indicators (KPIs) based on business 
 model. These KPIs are settled in the beginning of every year and reported on monthly 
 basis to the corporate management and on monthly business review meeting internally in 
 Tymphany  CZ.  All  presented  data  are  only  descripitve  with  information  about  what 
 happened in past and if result met the target which was given in the beginning of the Year. 


Due to fluctuant market situation the targets are becoming obsolete during year and results 
 are  not  supporting  decision  making  and  capability  to  react  to  changes  in  the  business 
 environment.  


Tymphany  CZ  management  is  today  evaluated  based  on  Key  metrics  leading  to  PBT 
 (Profit  before  tax)  result,  which  are  reported  to  the  corporate  management  and  are 
 describing the performance of management and CZ organisation.  


The current way of working is data collection after financial closing end of month and in 
the  middle  of  next  following  month  data  are  presented  with  forecast  data  for  running 
month. The major problem is that again there are almost no live data, even forecast can 
be already obsolete and reaction time is very long.  
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 The  key  business  requirement  is  PBT  metric.  The  calculation  of  PBT  is  done  from 
 below metrics (revenue - costs). The target is to reach PBT as high as possible. One of 
 the key benefit how to use ad-hoc available data is reaction on fluctuation of customer 
 demand  which  can  cause  higher  or  lower  revenue.  Based  on  revenue  change 
 managememnt must immediatelly react on cost approach to ensure as positive as possible 
 PBT result.  


Table 2:  Key KPIs for PBT (author, 2020) 


ID:  KPI:  Metric: 


01  Revenue   (number of sold products * invoice price) 


02  M2P (cost)  (material to price - % cost of sold products were caused by raw material)   


03  Freight (cost)  (% of cost sold products were caused by transport of raw material) 


04  Scrap (cost)  (% of cost sold products were caused by scrap in production of raw material) 


05  Direct labour (cost)   (% of cost sold products were caused by cost of direct labour) 


06  OH (cost)  (overhead - % of cost sold products were caused by cost of overhead cost) 


07  OPEX (cost)  (operational cost - % of cost sold products were caused by cost of operational cost) 


08  PBT  


(revenue - cost)  (profit before tax) 


09  Gross margin   (in %) 


10  Inventory  (the amount of current inventory stock in USD value per customer) 


As in every organisation the key discussion is leading to gross margin and profitability of 
 organisation and how could be improved in next month. This is exactly point where real 
 data should support to improve results, see all consequences in real time and having data 
 to support decision making process. 


The  key  is  to  start  tracking  on  daily  basis  all  transaction  data  and  report  them  to  the 
management to be able to distinguish where the focus of mangement should lead. Not 
only based on intuition but based actual real data. 
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Table 3: KPI, where data will help (author, 2020) 


KPI   Process  Data   How to help?  


Revenue   Invoicing 
 customers 


In SAP collected 
 once per month  


To see real data, be able to analyse and react based on current 
 situation  


M2P (cost)  Placing P.O. to 
 suppliers 


In SAP collected 
 once per month  


To see where we spend most, be able to postpone spend, 
 analyse and react 


Freight (cost)  Ordering special 
 transport 


Collected from 
 invoices once per 
 month 


To see where we spend most, be able to postpone spend, 
 analyse and react 


Scrap (cost)  Scraping material 
 in production  


Collected once 
 per month  


To see detail, be able to analyse and prepare corrective actions 
 Direct labour 


(cost)  


Number of DL and 
 their cost 


Collected once 
 per month  


To see detail and be able to analyse 
 Inventory  Good receipts and 


material 
 consumption  


In SAP analyse 
 once per month  


To see real data, analyse and react 


OH (cost)  Number of 
 employees and 
 their cost 


Collected once 
 per month  


To see detail and be able to analyse 


OPEX (cost)  Purchases orders 
 placed to 
 suppliers  


In SAP collected 
 once per month  


To see where we spend most, be able to postpone spend, 
 analyse and react 


 To see above data on daily basis sould lead to 2 key desired outcome – higher profitability 
 (gross  margin)  and  lower  stock  value.  The  stock  value  is  also  very  important  metric  to 
 decrease risk of obsolescence and also to decrease cash in stock to minimum possible level. 


The added value of my analysis is to show how ad-hoc accessible data could help to each 
manager to see current status performance of his area and be able to immediatelly react and 
also to show clear focus area for PBT metric improvement. My analysis should be also basis 
for future detail Business Inteligence system within each department and lead also to future 
discussion about overall landscape and roadmpa of Business Inteligence within whole Tym 
CZ organisation. 
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 1.6. Other problems with data 


The desired target of data decision-making process is far away from current status. Today 
 no-one within organization push for ad-hoc data availability. Today all reports are collected 
 in the end of month extracted from SAP to Excel and after that to powerpoint for presentation 
 to corporate organisation. Besides myself no-one in management has data education and no-
 one  is  pushing  for  BI  as  key  initiative.  Throw  this  project  I  try  to  not  only  highlight 
 importance  of  BI,  but  also  to  show  that  data  must  be  consider  as  key  value.  We  as 
 management team need to approach it with long-term systematic approach for the future to 
 ensure right quality reporting and way of working with data. Thanks to this project the data 
 and  BI    should  become  one  of  the  key  strategic  initiative  of  Tymphany  CZ  management 
 team. 


My analysis of today way of working: 


•  No data department, no-one responsible for data in the company, low awareness about 
 data analytics options, SAP ERP as heritage, but with no structured development  


•  All data for reporting are collected from SAP to Excel and can take quite a long 


•  Master data quality (responsibility) and controlling is missing 


•  Decisions are made based on intuition 


•  No live data available, no warning system available, no prediction done   


Picture 12: Way of data reporting (author, 2020) 


•  Each  manager  with  the  team  must  extract  data  from  SAP  or  other  excel  sheet, 
 customize, and send in excel to finance manager. Finance manager is moving data 
 in  power  point  presentation  which  than  later  presented  to  Vice  President  by 
 management. Very often it is happening one week later and even that time some 
 of the data e.g. revenue result is already obsolete. The PBT result is unknown until 
 collection of last data the last day of the month which is bringing lot of risks in 
 case of any surprise pop-up (e.g. additional cost or loss of revenue).  


•  Unify data or metadata management is missing. For example, exchange rates are 
not unified in reporting, and each user is using supporting sheets in excel for final 
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 data transformation (e.g. product numbers related to customers are missing as this 
 is not set-up in master data in SAP).  


•  Another problem is that downloading of data from SAP e.g. about raw materials 
 can take longer than hours as excel is not properly managing 8000 raw multiple 
 by each day consumption.  


•  Company had stop trained master data creators and new commers are causing lot 
 of mistakes in master data creation (e.g. price correctness per unit etc.). It is also 
 connected  with  missing  data  controller.  In  past  we  had  person  checking  data 
 correctness, supporting business users with data needs and request 


Where I see that new system will help the most: 


•  Too see real data ad-hoc – be able to analyze to detail and react  


•  Time for collection of data should be shorten  


•  Data will support any adhoc reporting request from corporate 


•  Requirements to higher quality of master data 


•  Increase knowledge of Power BI 


•  Increase knowledge about data analytics 
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2.  Data in TYM CZ   


Chapter number one described Tymphany´s business model, key processes, key metrics 
 which are measured and major problems with data. In chapter 2 I will describe, how the 
 data are created and which systems are use to work with data. 


2.1. Master data 


From data perspective the company is creating master data about suppliers, raw materials 
 products in ERP system (SAP).  


Tymphany  CZ  is  working  with  8000  active  raw  materials  and  400  finish  goods.  Key 
 element of data quality is based on correct Master data creation of raw materials and finish 
 goods. This is responsibility of almost all departments as describe on pictures below for 
 raw materials. 


Picture 13: Master data creation (Internal process of Tymphany, 2020)


As mentioned earlier the most important for properly future working BI system is correctness 
of master data. Part of the BI introduction must be also revised training procedure for master 
data creation. 
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 2.2. Data transactions 


The major data transactions with key partners are: 


1.  Orders and invoices with suppliers. 


2.  Raw materials receipts, materials consumption and shipping of finish goods. 


3.  Orders and invoices with customers. 


Based on above the high level proposal of reporting structure is defined for each area. 


Picture 14: Company overview – data, transactions, PBT (author, 2020)


To go more in details about future reporting and structure of Business inteligence system we 
need to in details also describe systems for data collection. 
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 2.3. Software for data collection as today 


The  system  on  which  organisation  is  running  is  SAP  ERP.  SAP  is  used  for  material 
 management, sales and distribution, financial and accounting, planning. For manufacturing 
 is used CIM, internally developed software. Labview software is using for testing purposes. 


Target enterprise for HR purposes – salary, holiday evidence. Jira for quality findings and 
 project development issues. From 2021 SAP ME will be implemented and directly connected 
 to SAP ERP system which simplify data collection. 


Picture 15: From CIM to SAP ME (Tymphany internal documentation, 2020) 


Where new ME SAP will help the most regarding live data repoting: 


•  Production order status and overview, material consumption for inventory precision  


•  Testing and Repairing for Yield results  


•  Packing – to live every packed piece  


•  Overall reporting + Equipment preventive & maintenance system 


In future Maintenance system could be use for equipment preventive & maintenance: 


Picture 16: Maintenance system (Tymphany internal documentation 2020)
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 New Interfaces between current ERP and ME system will be established and data will be 
 connected: 


Item  From-To 


Material master data  ERP - ME 


Production order  ERP - ME 


Kanban  ME - ERP 


Repair material scrap  ME - ERP 


Work centre  ERP - ME 


Storage location  ERP - ME 


Picture 17:  Connection between SAP ME and ERP system (author, 2020)


FutureConnection  of  LabView  to  SAP  ME  will be  also  established  to  track  all  testing 
 data: 


Picture 18: Connection for LabView in new SAP ME (Tymphany IT, 2020) 


2.4. Data overview in Tymphany CZ 


As described in previous chapter most of data are in SAP ERP system, but not all of them. 


During  company  move  from  one  customer  to  multi-customers  organisation  no-one  was 
 thinking  about  setting  up  raw  materials  and  finish  goods  products  references  in  material 
 master  clasification  to  the  relevant  customers.  Now  we  are  working  on  small  project  to 
 improve it and to have all future information relevant for BI system in SAP.   


Master data in SAP  Numbering (in SAP)  Transactions 


Suppliers (Vendors)  Suppliers number  All moving in SAP (between locations) 
 Raw materials  Raw materials number  All payment done (including salaries) 
 Finish goods products  Finish good number  All payment received 


Bom structure  Purchase orders numbers (suppliers + customers)  Purchase orders (suppliers + customers) 
 Customers  Invoices numbers (suppliers + customers)  Invoices (suppliers + customers) 
 Master data in Excel  Production order  Warehouse transaction (Stock value) 


Products (matrix)  Customer numbers  Material consumption  


Employees (Target)  Dates  Shipment confirmations 


Exchange rates   Production movements (scrap) 


Picture 19:  Data Structure (author, 2020)
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 For  future  BI  need  and  also  for  explanation  for  potential  future  data  users  I  have  created 
 below data model to describe data connections. The main reason for this model is ability of 
 explanation to other users how the data are connected in the system. 


Picture 20: Basic data model (author, 2020) 


In the chapter two, I analyse overall data structure within Tymphany CZ. The data are created 
 as master data (the most important for data quality), running business is created transactional 
 data  which  are  the  most  important  for  reporting  purposes.  All  data  are  collected  in  ERP 
 system and the system will be even improved with use of SAP ME in the production in 2021. 


In the last part  I describe overall data overview and data model with key tables  and their 
connection within the internal Tymphany CZ data systems to provide to all readers high level 
data overview.  
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3.  Business Intelligence as the step to data driven Tymphany CZ 


3.1. What is Business Intelligence (BI) 


BI is the tool to describe data in user friendly visuals. Business Intelligence is descriptive 
 because it tells you what is happening now and what happened in the past. It informs how a 
 company is doing with regards to its set KPIs and metrics. For instance, BI can tell a manager 
 how  the  company  is  making  sales  and  how  far  it  is  from  reaching  its  set  goals. This 
 information is usually provided in the form of dashboards that include bar graphs, line charts 
 and the like, which gives users the most important information at one glance (Laursen, 2016). 


BI provides diagnostic analytics: Diagnostic analytics is about giving in-depth insights and 
 answering  the  question:  Why  something  happened?  BI  dashboards  provide  drill-down 
 functionality  —  which  mean,  from  high-level  overview,  users  can  slice-and-dice  the 
 information  from  different  angles,  to  the  very  details  to  figure  out  why  things  happened 
 (Rasmussen, 2009). 


BI product provides users automatically updated and consistent report - a single version of 
 truth. 


BI will not tell us what is going to happen in the future. Can only tell you what probably can 
happen in the future – forecast.  
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Picture 21: Gartner´s analytics model (Gartner 2012)


In the past factory was using very old fashioned and simple BI tool. Today no BI system is 
 used in Tymphany CZ. The example of today BI solution from chapter 4 should show to the 
 management today opportunities of data and management. Company is using very expensive 
 ERP system for proper data collection, but no analytical tool to leverage such an expensive 
 system. 


3.2. Proposal technical solution for Business Intelligence in Tymphany CZ  


SAP ERP, SAP ME and Data about employees should help us to collect in future all data in 
 one place. Combination of automatic data transferring from SAP to SQL server (available 
 from corporate IT) and use of Power BI for data analysis and reporting (licences available) 
 will create basis for future automatize reporting, data analytics – Business Intelligence.  


Picture 22: Technical solution for BI in Tymphany CZ (author, 2020) 
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 3.3. Landscspe for roadmap for BI in TYM CZ 


Based on the business model, KPIs and data model of Tymphany CZ below high-level 
 landscape  for  BI  implementation  is  proposed.  This  BI  system  with  all  reports  should 
 improve  data  informed  decision  process  with  focus  to  increase  profitability  of  the 
 company. This landscape is foundation for creation of detailed roadmap for full Business 
 Intelligence system implementation. 


Picture 23: Roadmap for BI creation in Tymphany CZ (author, 2020)


3.4. Role of the management in data driven organisation  


What is important to mention that BI is only the top of the glacier. To reach right BI solution 
 which will add value in decision making of management is important that topic of data will 
 become key strategic topic of the management. From management and from all employees 
 and stakeholders, correct data will be requested and company will invest in data education, 
 architecture, software etc.. 4 key pillars to data driven organization are mention below: 


•  Stakeholders (management) will push for more data availability, quality, and 
 visualization to make strategic decision based on data analysis and interpretation. 


•  Stakeholders will be willing to invest in education of key employees (data 
 education) and to other investment regarding business intelligence. 


•  Stakeholders will push for close cooperation between IT and business teams.  


•  In hiring process for specific roles, we will focus on Agile and analytics mindset.  
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Picture 24: Data driven company (Škoda Auto presentation, 2020)


This thesis (project) should play role of the base for all stakeholder mention above to get 
 basic of:  


•  Understanding of business model of Tymphany CZ. 


•  Data model related to business model company is working with.  


•  Description of key processes and how is it relevant to data.  


•  Description of key KPIs and metrics company should focus to measure. 


•  Benefits of BI and present it in revenue report example (chapter 4). 


•  What should be next steps (roadmap) regarding BI and data management. 


The BI is only first step to show where data can help. The second focus will be with new 
 SAP ME system on diagnostic type of data and in future to predictive and prescriptive. 


•  Descriptive - Business Intelligence – live data and their visualisation in production. 


•  Diagnostic – Detail view on what happened and what is happening just now in 
 production and warehouse, on cost and revenue side. 


•  Predictive – Future information, forecasting, future scenarios, maintenance 
 problems etc., notifications (email). 


•  Prescriptive – try to use basic machine learning for prediction e.g. in supply chain 
 for stock value in future. 


•  For management PBT reporting – descriptive, diagnostic, and predictive. 


•  For department reporting - descriptive, diagnostic, and predictive. 
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4.  Practical project – Prototype of new Business Intelligence reporting  


For trial project of Business Intelligence, I have chosen revenue and forecasting report from 
 landscape which could persuade management as an example to move to full BI solution for 
 Tymphany CZ. 


4.1. Revenue  


First step was creation how the dashboards could look like in Power point with all desired 
 indicators. 


  


Picture 25:  Design of revenue dashboard (author, 2020) 


Based on the sketch above I have prepared dimension and indicators overview. 


Table 4: Dimensions for Revenue dashboard (author, 2020) 
 Dimensions: 


Name  Content  Type  Source  Structure 


Raw material  Number, Name, price, LT, MOQ etc  Master data  SAP  Master data 
 Finish good 


(Product) 


Number, Name, Price, Customer  Master data  SAP  Master data + Customer matrix 


Customer  Number, Name etc.  Master data  Excel  Master data 


Invoice number  Number  Number  SAP  Generated by SAP 


Date  Day, month, year  Date  SAP  Day, month, year 


Exchange rate  Currency rates  Currency  SAP  CZK, USD, EUR - monthly update 
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Table 5:  Indicators for Revenue dashboard (author, 2020) 
 Indicators:


Name  Content  Source/formula 


calculation 


Type/format  Unit 
 Current Revenue  Sale of products in currency within period  SAP - sum of invoices 


value within period 


Number  USD 


Budgeted revenue  Sale of products in currency within period 
 in budget 


Budget file  Number  USD 


Forecasted revenue  Sale of products in currency based on the 
 latest information from customers 


SAP / Excel - forecast 
 files + P.O. received 


Number  USD 


Best product   The product which generate highest 
 revenue within period 


Name  Type of 


product 


Name  Dimension 1  Dimension 2  Dimension 3  Dimension 4 


Current Revenue  Time   Product   Customer   Currency 


Budgeted revenue  Time   Product   Customer   Currency 


Forecasted revenue  Time   Product   Customer   Currency 


Best product   Time   Product   Customer   Currency 


Below is description of process to create first working prototype: 


1.  Spend time with SAP users to get understanding how invoice look and what all 
 elements consist, how the master data for Finish goods are created and how the 
 transaction form customer purchase order to issue invoice is processing in SAP. 


2.  Talk to finance and IT to find out which transaction in SAP is used for reporting 
 and which include all desired data. 


3.  Found out that finish good numbers and material numbers do not include 
 information about customer in SAP and invoices are in different currencies.  


4.  Based on above correction of data model 


Picture 26: Sketch of data overview (author, 2020)  


      On top of SAP data, additional documents in excel need to be created: 


5.  Matrix in excel need to be created to match invoice to material number to the type 
 of product and to the customer.  


6.  Budget files need to be created with correct data.  


7.  Forecast file need to be created with correct data.  
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 Next step was to uploaded data to Power BI 


8.  Lot of mistakes found – data cleaned and fix – still all data from excels for trial. 


9.  Data connected in SAP, hours of learning power BI – first draft ready shared with 
 users, gap calculation calculated. 


Data connection in power BI throw text, which is not correct, request to add FG number 
 to the invoice: 


Picture 27:  Data connections in power BI for revenue dashboard (author, 2020)


First draft created in Power BI and shared with relevant stakeholders:  


Picture 28:  Dashboard in Power BI (author, 2020)


10. Chart lines for yearly development not working- trying to fix (red rectangle). 
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 11. Get IT to get actual invoicing data transfer from SAP to SQL server + successfully 


add material number from invoicing to be able to connect all data throw material 
 number and not throw the text. 


12. Adding new table with time to be able to analyse development per month.  


Picture 29:  Improved dashboard in Power BI (author, 2020) 
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 13. Exchange rates add from on-line ex.com. 


14. SQL server implemented and daily update implemented.  


Picture 30:  SQL implementation (author, 2020) 


15. Dashboard approved by stakeholders – wish for automatic update and previous date 
 result. 


16. Automatic update in browser Power BI not working – searching for external help. 


17. Instal Personal Gateway for Power BI and set up update for every morning 7:30.  


Picture 31:  Personal Gateway (author, 2020)
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 18. Send daily update to email boxes of stake holders by Power BI Robots 


19. Final dashboard including previous day results: 


Picture 32: Final revenue dashboard in Power BI (author, 2020)


Lesson learned from 1st practical project: 


The willingness of users to move from excels and VLOOKUP function use to Power BI is 
 limited with their data basic knowledge and limited knowledge how powerful the Powe BI 
 tool is. As company cannot invest in SAP BI solution, users need to be educated about SQL 
 server  advantage  to  work  with  higher  amount  of  data,  how  IT  team  can  support  them  to 
 automatize transfer of desired data from SAP to SQL server and how can afterwards work 
 with  data.  Each  report  or  dashboard  creation  is  long  journey,  but  if  the  desired  design  is 
 prepared  in  the  beginning,  everybody  can  get  to  the  result  as  Power  BI  is  able  to  design 
 everything.  Connect  data  throw  tables  and  user  can  google  all  the  problems  and  found 
 solution online. Power BI can be eye-opener for many excel users. Until today the revenue 
 was  provided  in  excel  sheet  which  was  in  the  end  of  the  month  created  from  transaction 
 collecting invoices in SAP. 


The first prototype which show daily change in revenue, how far the organisation is from 
forecasted revenue, which product is the best seller or which product is overperforming is 
critical  within  the  month  to  make  decision.  The  decision  about  where  people  should  be 
allocated, to which customer we need to talk with and on which production lines we should 
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 focus.  Management  can  also  make  decision  if  we  need  to  ask  for  overtimes  if  we  are 
 underperforming or if we should move some revenue to the next month if organisation is 
 overperforming. These decisions can significantly influence profitability and can happen in 
 advance. Not only result reporting after month-closing as happening now.  


Where the team of BI solution implementation must start is with below questions: 


1.  WHO? Who will consume information from dashboards and who will create and 
 maintain it? 


2.  WHY? Why do these individuals need a dashboard?  


3.  HOW? How does it support KPI? 


4.  WHAT? What action or outcomes occur from report? 


5.  WHEN? When do they need it? Update?  


6.  WHERE? Where the users will access it? Where are all data today available?  


Where the company need to invest is education: 


1.  How to create useful dashboard and report in Power BI. 


2.  Transactional data, master data - where to find and how to transfer to SQL from 
 SAP.  


3.  Dimensions and indicators logic – how to work with.  


4.  How to build data model and connection of data in Power BI. 


The most important next step is to create overall data model of whole BI solution and detailed 
roadmap for each report implementation. Agree with management on proposed roadmap and 
decide if invest in external company to build it or to build internal team to work on it and 
give dedicated resources into it. Focus on master data correctness, training, education, and 
full year road map for BI solution as one of KPI for 2021.  



(38)38 



5.  Conclusion 


The aim of this  thesis  was  design  prototype of process  how each organisation could  start 
 with shift from intuition to data informed or data driven organization with use of Business 
 Intelligence. It is important to describe business requirements, reporting requirements, data 
 availability, data model and software availability as the basic for shift to data reporting and 
 data informed decision process.  


The  step  number  1  is  that  demand  for  change  will  come  from  leaders,  managers,  or 
 employees. The pressure is coming from market situation, seeing what competition is doing 
 or how similar organization are shifted by data. If that person is not in the organization, the 
 change will not happen. As in every change this leader needs to create urgency (show what 
 will happen if we do not change), form coalition, create vision, present short-term win, and 
 later anchor changes in corporate culture (Kotter, 1995).  


The step number 2 is that leader will persuade management to consider shift to data informed 
 organization as one of the key strategic initiative and management will enable resources to 
 support  this  initiative.  This  shift  require  investment  in  education  and  in  human  resources 
 (data  steward’s  team  time),  in  software  availability  and  in  architecture  solution.  As  it  is 
 proved  in  this  thesis,  major  investment  is  necessary  in  employee  education  about  data 
 analytics, data visuals and Power BI as self-service tool. In parallel education of data will 
 create pressure to quality of data and their availability within organization, which will need 
 again  more  resources  to  the  education  about  master  data  creation  and  their  maintenance, 
 smart and effective reporting. 


The step number 3 is to force collaboration between IT and business teams. Educate IT team 
 in BI solutions tools connected to SAP and educate business teams how to communicate and 
 provide  business  requirements  for  data  reporting  to  IT  team.  In  parallel  I  expect  demand 
 from mid management for similar tool for their daily decision process which could create 
 new requirement to the roadmap of BI implementation. 


The step number 4 is to create detailed roadmap, targets, and measurements for this change. 


The BI benefits must be proven by management doing faster decisions which lead to higher 
profitability and better financial results. To happier employee who can see live what´s going 
on in the organisation and are able to work with right quality data, on hand accessible for 
faster  decision-making  process.  All  employee  will  still  need  to  use  intuition,  but  their 
intuition will be supported by data in data informed decision process. 
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 For all above, for TYM CZ I have created proposal of new system architecture for work with 
 data and data analysis, high level landscape for future roadmap of reports implementation 
 based on map of key  processes  and data transactions.  I created first  prototype of  revenue 
 report to persuade other members of the organization about benefits of such a shift. I show 
 also  connection  of  reporting  to  key  business  requirement  and  KPIs  to  future  improve 
 profitability of the organization and decision-making process. 



6.  Data and business dictionary 


Shortcut / Term   Explanation 


ASN  Advanced shipping notification – confirmation of shipment  
 BC  Blue collar employees – in production 


BL  BeoLab products 


BOM  Bill of Materials  


CIM  Manufacturing software  


CN  Credit Note  


DBC  Direct blue collar 


DL  Direct labour 


DV  Design verification 


ECR  Engineering Change Request  


EOL  End of life  


ETA  Estimated Time of Arrival  


ETD  Estimated Time of Dispatch  


FG  Finished Good  


FIFO  First In First Out  


GR  Goods receipt  


IBC  Indirect blue collar  


IDL  Indirect labour 


IR  Info record  


LT  Lead Time  


MM (Master) data 


MOQ  Minimum Ordering Quantity  


MP  Mass Production 


MPQ  Minimum Production Quantity  


MRP Controller  Purchase Planner 


NPI  New product introduction  


NRE Cost  Non-recurring Engineering Cost 


PCB  Printed Circuit Board  


PN  Part Number  


PO  Purchase Order  


WC  White collar  


YIELD 


Billing  Invoicing 


Currency  Amount 


Billing date  Date on invoice 
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Sold to party  Customer 


FG  Finish goods 


BI   Business Intelligence 


JDM   Joint development manufacturing 


CMS  Contract manufacturing 


SP   Spare parts 


Delivery quantity  Amount 
 Unit price  Price per piece 


SO   Sales order 
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