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Intentional Analytics Model

Intentional Analytics Model (IAM) [1]
- Facilitate analysis of multidimensional cubes

- Bring OLAP to higher abstraction level

- Escape from query answers as sets of tuples

Express high-level intentions, not queries

- Describe, Assess, Explain, Predict, Suggest

Get cubes enhanced with insights

- Apply (mining/ML) models to data

- Highlight interesting components
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[1] Panos Vassiliadis, Patrick Marcel, Stefano Rizzi: 

Beyond roll-up's and drill-down's: An intentional analytics 

model to reinvent OLAP. Inf. Syst. 85: 68-91 (2019) 

Intention
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enhanced cube
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Classical OLAP

Query the cube, get a plain table

Identify interesting patterns / cells

- What if we have thousands of cells?

- Can we have an effective representation?

Matteo Francia – University of Bologna 3

select month, sum(quantity)
from sales_ft join date_dt on (…)
group by month

Month sum(quantity)

Jan 125

Feb 132

Mar 12

Apr 15

May 50

producttypecategory

customer

gender

store

city

country

date month year

quantity

storeSales

storeCost

SALES
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Intentional OLAP: Describe

`Describe` intention:

with cube describe m1, ..., mz [ for P ] [ by l ] [ using t1, ..., tr ] [ size k ]

Cube measures: m1, ..., mz

Selection predicate: P

Cube level: l

Models: t1, ..., tr (apply all models if omitted)

Model size: k (automatically tune k if omitted) 

Execution flow

i. Execute query for given cube,
measures, predicate, level

ii. Apply models (e.g., clustering, top-k) 
with given k (e.g., how many clusters)

iii. Estimate interestingness

iv. Pick effective charts
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with sales describe quantity by

month using top-k size 2

Month sum(quantity)

Jan 125

Feb 132

Mar 12

Apr 15

May 50

isTop

notTop

(iii) Highlight
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(iv) Visualization

Analytic dashboard
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Model

Information-rich patterns

- Computed on levels/measures

- Partition cube cells into components

- We consider: Top/Bottom-k, Skyline, Outliers [2], Clustering [3]

Tuning k
- Clustering: k clusters

- Find knee in a curve

- L-method [4]: slower, shift the knee

- Kneedle [5]: faster, consistent results 

- Top/Bottom-k: k points with higher/lower values

- Outliers: k points with higher outlierness
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with sales describe quantity
by month using top-k size 2

Month sum(quantity)

Jan 125

Feb 132

Mar 12

Apr 15

May 50

isTop

notTop

L-method Kneedle

[2] Liu, F. T., Ting, K. M., & Zhou, Z. H.: Isolation forest. In: Proc. ICDM. pp. 413-422 (2008)
[3] S. Lloyd.:, Least squares quantization in PCM. In. IEEE Trans. Inf. Theory, vol. 28, pp. 129-137 (1982)
[4] Salvador, S., Chan, P.: Determining the number of clusters/segments in hierarchical 

clustering/segmentation algorithms. In: Proceedings of ICTAI. pp. 576–584 (2004)

[5] Satopaa, V., Albrecht, J.R., Irwin, D.E., Raghavan, B.: Finding a “kneedle” in a haystack: 

Detecting knee points in system behavior. In: Proceedings of ICDCS. pp.166–171 (2011)
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Interestingness

Enhance cube with highlights
- Cells in most-interesting component

Interestingness [6]: average component surprise

- Surprise: change in belief before (C) after (C′) applying intention

- z-score of current cell - avg z-score of corresponding cells

- Corresponding cells

- Intention either changes group-by set/selection predicate

- If GBS changes, determined via part-of order

- If P changes, same cell if part of C, whole cube otherwise
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type quantity z-score category quantity z-score surprise

Beer 116 -0.6 Beer and Wine 564 -0.9 -1.1

Bologna 192 -0.2 Meat 999 1.1 1.5

Deli Meats 211 -0.1 …

Fresh Chicken 64 -0.9

Wine 448 1.1

…

with sales describe quantity
by month using top-k size 2

Month sum(quantity)

Jan 125

Feb 132

Mar 12

Apr 15

May 50

isTop

notTop

(C) (C′) 
with sales describe quantity by type with sales describe quantity by category

[6] Vassiliadis, P., Marcel, P., Rizzi, S.: Beyond roll-

up’s and drill-down’s: An intentional analytics model to 

reinvent OLAP. Information Systems 85, 68–91 (2019)
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with sales describe quantity
by month using top-k size 2

Visualization

Pivot table and graphical representation

- Color code links data/component

Guidelines:

- Visualizations from multiple points of view

- Visualizations for lay and skilled users

Choose charts depending on:

- Cardinality (e.g., grouped column chart for low cardinality)

- Dimensionality (e.g., scatter plot requires 2 levels)

- Data type (e.g., line chart for time series)
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Jan 125

Feb 132

Mar 12

Apr 15

May 50

0

50

100

150

Ja
n

Fe
b

M
ar

A
p

r

M
ay

sum(quantity)

isTop

notTop

Analytic dashboard



ABDIS 2020Matteo Francia – University of Bologna 8

with Sales describe storeCost by month

Describe in action
http://semantic.csr.unibo.it/describe/

http://semantic.csr.unibo.it/describe/
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with Sales describe storeCost by category

Describe in action
http://semantic.csr.unibo.it/describe/

http://semantic.csr.unibo.it/describe/
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Conclusion & research directions

Describe intentional operator

- Extract interesting patterns from cube measures

- Feasibility (Sales from FoodMart, all models computed)

Main research directions:

- Scale up to big cubes

- As in Auto-ML [7], time-budget for optimal model computation

- Assess effectiveness with real data scientists

- Understand if all meaningful visualizations are covered

- Estimate how highlights correlate with user’s insights

- Extend the approach to other intention operators
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Cardinality Query (s) Model (s) Interestingness (s) Pivot (s) Total (s)

323 0.88 1.45 0.03 0.03 2.39

77832 0.64 3.61 0.39 0.51 5.14

86829 0.69 3.66 0.48 1.56 6.38

[7] Feurer, M., Klein, A., Eggensperger, K., Springenberg, J., Blum, M., & 

Hutter, F. (2015). Efficient and robust automated machine learning. In 

Advances in neural information processing systems (pp. 2962-2970).
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Questions?
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Thank you.


