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Motivation   
¨  Companies	
  want	
  to	
  an-cipate	
  changes	
  and	
  understand	
  

sensi-vity,	
  but	
  they	
  are	
  missing	
  the	
  right	
  models	
  and	
  tools.	
  

¨  Ques-ons	
  a	
  CEO	
  may	
  ask	
  
§  How	
  does	
  a	
  commodity	
  price	
  increase	
  will	
  effect	
  my	
  company’s	
  P&L	
  

statement?	
  
§  How	
  does	
  a	
  country’s	
  infla-on	
  and	
  currency	
  devalua-on	
  will	
  influence	
  

the	
  global	
  P&L	
  statement?	
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How KPIs are composed: 
Value Driver Trees 

Opera-ng	
  
Profit	
  

Gross	
  Profit	
   Opera-ng	
  
Expenses	
  

Total	
  Revenue	
   Variable	
  Costs	
  

Gross	
  Sales	
   Gross-­‐To-­‐
Net	
  

Raw	
  
Materials	
  

Packaging	
  
Materials	
   Labor	
   Other	
  Variable	
  

Costs	
  

Marke-ng	
   Research	
   Administra-on	
   Other	
  
Expenses	
  

-­‐	
  

-­‐	
   +	
   +	
   +	
  

-­‐	
   +	
   +	
   +	
  

¨  External	
  (economic,	
  poli-cal,	
  ...)	
  parameters	
  
§  Currency	
  exchange	
  rates	
  
§  Infla-on	
  
§  Taxes	
  
§  Minimum	
  wage	
  regula-ons	
  
§  …	
  

	
  
¨  Internal	
  (company-­‐specific)	
  parameters	
  

§  Labor/produc-on	
  costs	
  
§  Commodity	
  prices	
  
§  Travel	
  expenses	
  
§  …	
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Simulation Parameters 



¨  Mapping	
  of	
  value	
  drivers	
  to	
  rela-onal	
  schema	
  
§  Each	
  value	
  driver	
  is	
  based	
  on	
  different	
  tables	
  and	
  a[ributes	
  
§  Mul-ple	
  queries	
  are	
  necessary	
  to	
  get	
  all	
  drivers	
  

¨  Ge]ng	
  the	
  data	
  efficiently	
  
§  Flexible	
  real-­‐-me	
  simula-ons	
  require	
  access	
  to	
  raw	
  data	
  
§  Working	
  on	
  materialized	
  aggregates	
  limits	
  flexibility	
  and	
  does	
  not	
  

ensure	
  data	
  freshness	
  (consistency)	
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Challenges 
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Leveraging Columnar Databases 
and the Aggregate Cache 

Accoun-ng	
  Document	
  Segments	
  

Document	
  
Number	
  

…	
   G/L	
  Account	
   …	
   Amount	
  

...	
   ...	
   ...	
  

50004	
   Gross	
  Sales	
   $	
  877.26	
  

50005	
   Year	
  –	
  End	
  
Bonuses	
  

$	
  519.11	
  

50006	
   Gross	
  Sales	
   $	
  1645.95	
  

...	
   ...	
   ...	
  



¨  Idea	
  
§  Transparent	
  aggregate	
  caching	
  of	
  value	
  drivers	
  
§  Develop	
  view	
  matching	
  algorithms	
  to	
  reuse	
  aggregates	
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Leveraging Columnar Databases 
and the Aggregate Cache 

Gross	
  Profit	
  

Total	
  Revenue	
   Variable	
  Costs	
  

Gross	
  Sales	
   Gross-­‐To-­‐
Net	
  

-­‐	
  

-­‐	
  
$	
  500,000	
   $	
  150,000	
  

$	
  350,000	
   $	
  100,000	
  

$	
  250,000	
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Simulation Parameter: 
Fixed Variable Costs 

Gross	
  Profit	
  

Total	
  Revenue	
   Variable	
  Costs	
  

Gross	
  Sales	
   Gross-­‐To-­‐
Net	
  

-­‐	
  

-­‐	
  
$	
  500,000	
   $	
  150,000	
  

$	
  350,000	
   $	
  50,000	
  

$	
  300,000	
  

Cached	
  Value	
  

Simula-on	
  Change	
  

Calculated	
  Value	
  



Simulation Parameter:  
Inflation Change 

¨  Infla-on	
  ra-o	
  increase	
  of	
  1%	
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Gross	
  Profit	
  

Total	
  Revenue	
   Variable	
  Costs	
  

Gross	
  Sales	
   Gross-­‐To-­‐
Net	
  

-­‐	
  

-­‐	
  

$	
  353,500	
  

$	
  303,000	
  

*	
  (1	
  +	
  1%)	
  *	
  (1	
  +	
  1%)	
  

*	
  (1	
  +	
  1%)	
  

$	
  500,000	
   $	
  150,000	
  

$	
  50,000	
  

Cached	
  Value	
  

Simula-on	
  Change	
  

Calculated	
  Value	
  

Demo: Profit & Loss  
Simulation 
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