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1 Introduction
We introduce a variation of the Orienteering Problem stemming from the Database com-

munity [3], and its associated mathematical model with a polynomial number of variables and
constraints. Exploratory data analysis (EDA) [7], one of the main tasks of data workers, is a te-
dious and time consuming process particularly challenging for novice users or data enthusiasts
unfamiliar with querying languages. While several graphical commercial tools are capable of
producing EDA sessions (Tableau, Saiku, PowerBI, etc), they still require a heavy involve-
ment from the user. Recently ad-hoc solutions for generating automatically EDA sessions were
proposed, without formally defining the problem [11, 4, 2].

We formulate the automated construction of EDA sessions, i.e., sequences of interesting
database queries, as a variation of the orienteering problem. The orienteering problem belongs
to the broad category of routing problems with profits. It is inspired by one of the many
orienteering sports where a contestant must find and reach control points, obtaining a reward
for each point visited [9]. Adding a service time would mean that the contestant performs a
time consuming action to obtain the reward from control points, which does not change the
problem formulation as mentioned by [10] since one can merge service time and travel time.

However, in our particular application, the distance is not analogous with time but with a
distance between database queries (e.g., [1]). It must be modeled separately from the service
time, since the latter corresponds to the run time of the queries on the given database system.
Furthermore the score associated with each query is a specific type of reward known as inter-
estingness [5] and will be referred as such from now on. Lastly, the number of queries to choose
from is very large even for small database instances [3].

2 Mathematical model
Given a set of n queries Q over a database instance I, a distance matrix C where ci,j denotes

the distance from qi to qj , an execution time ti for each query and an interestingness measure
vi, we aim to find a sequence of queries in Q which total execution time is below a given
budget, the total distance covered by the sequence is bounded and the overall interestingness
is maximized. To this extent, we propose a mathematical model based on the formulations for
the orienteering problem found in [6, 8]. This model uses n2 + 4n variables and n2 + 3n + 4
constraints.

variables

xi,j , (i, j) ∈ 1..n, xi,j = 1 if qi comes directly before qj in the solution, 0 otherwise



x0,i, i ∈ 1..n, xi,j = 1 if qi is the first query of the solution, 0 otherwise
xi,n+1, i ∈ 1..n, xi,j = 1 if qi is the last query of the solution, 0 otherwise
si, i ∈ 1..n : boolean variables denoting the presence of qi in the solution.
ui, i ∈ 1..n : integer variables used in subtour elimination constraints.

objective

max
n∑

i=1
visi (1)

under constraints
n∑

i=1

n∑
j=1,j 6=i

ci,jxi,j ≤ εd (2)

n∑
i=1

tisi ≤ εt (3)

n∑
i=0,j 6=i

(xi,j)− sj = 0,∀j ∈ 1..n (4)

n+1∑
j=1,j 6=i

(xi,j)− si = 0,∀i ∈ 1..n (5)

n∑
j=1

x0j =
n∑

i=1
xi,n+1 = 1 (6)

2 ≤ ui ≤ n, i ∈ 1..n , ui − uj + 1 ≤ (n− 1)(1− xij), (i, j) ∈ 1..n (7)
This model will be used to study the influence of epsilon constraints on synthetic and real

instances, and results will be presented at the conference. Further, this model will serve as a
basis for matheuristics.
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