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InProSSA: Integration of symbolic and subsymbolic Al for
industry

The exploratory project InProSSA investigates the question of whether different
solution paradigms of symbolic and subsymbolic Al can be integrated into a
generic, common modeling language in order to make the different concepts
integratively usable. This allows the problem to be formulated independently of
the solution approach, and the best solution method is automatically selected
from a pool of existing methods.
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Focus on DSL
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DSL requirements

o Familiar — Pythonic
o Describe behaviour > Express constraints

o Modularity — Allows functions/predicates
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Domain Specific Language

1
2 def filtering machine(list_to_filter: DSList(N_PIECES, Piece),
3 keep_decisions: DSList(N_PIECES, bool),
4 ):

5 # Initialize filtered list with empty pieces

6 filtered list : DSList(N_PIECES, Piece)

7 for i in range(N_PIECES)

8 if keep_decisions[i]

9 assert list to filter[i).quality == 1

10 filtered list(i] = list to_filter(i]

11 else:

12 objective += list to filter[il.length

13 filtered list(i] = {"quality": 1, “length": 0}

15 return filtered list




Domain Specific Language

def filtering machine(list_to_filter: DSList(N_PIECES, Piece),
keep_decisions: DSList(N_PIECES, bool),
)
# Initialize filtered list with empty pieces
filtered list : DSList(N_PIECES, Piece)
for i in range(N_PIECES)
if keep_decisions[i]
assert list_to_filter[i].quality == 1
filtered list(i] = list to_filter[i]
else:
objective += list_to_filter[i].length
filtered list[i] = {"quality”: 1, “length": 0}

return filtered list

This language does not express the constraints implied by
the machine’s behaviour.
It describes the machine’s behaviour directly.
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Translating DSL to MILP
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DSL = MiniZinc

a : int = 0 = constraint a[l] = 0;
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DSL = MiniZinc

0;
al1] + 1;

a : int = 0 = constraint a[1]

a=a+1 = constraint al2]
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DSL = MiniZinc

0;
al1] + 1;

if a > 0: constraint (a[2] > 0) -> (a[3] = 3);
a =3 = constraint not(al2] > 0) -> (a[3] = a[2]

a : int = 0 = constraint a[1]

a=a+1 = constraint a[2]
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Future work:
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Thank You!

Happy to answer any questions
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Problems of interest

o Industrial (e.g. wood cutting pipeline)
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Bin packing DSL formulation

N_BOXES : int = 4
N_ITEMS : int = 5

1
2
3
4 def not exceed(assignments : DSList(N_ITEMS, DSInt(1, N_BOXES))):

5 """Checks that the assignments don't exceed the weights of the boxes"""
6

7

8

9

cap : DSList(N_BOXES, DSInt(0, sum(ITEM WEIGHTS)))
for i in range(1l, N_BOXES + 1):

capli] = 0
for j in range(1, N_ITEMS + 1):
10 if assignments[j] == i:
1 capli] = capli] + ITEM WEIGHTSIj]
12
13 assert cap[i] <= BOX CAPACITIES[i]
14 if capli] > 0:
15 # If box i is used add 1 to the objective
16 objective = objective + 1
17
18 objective : int =0
19
20 BOX_CAPACITIES : DSList(N_BOXES, DSInt()) = [5, 5, 5, 5]
21 ITEM WEIGHTS : DSList(N_ITEMS, DSInt()) = [4, 2, 5, 3, 1]
22

23 # Decision variables defined. Not value assigned
24 assignments : DSList(N_ITEMS, DSInt(1, N_BOXES))

26 not_exceed(assignments)
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Katharina’s Master Thesis
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Incorporating Al - Monte-Carlo Tree Search

o Generate DSL code with LLMs

MCTS

Evaluation

| Empty code
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Pipeline
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o Manually describing the constraints imposed by each
machine.

o Manually describing the constraints imposed by the
pipeline.

o Using Gurobi’s to solve it. [Demo|
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o Pythonic DSL to describe components and the pipeline
(subset of Python).

o DSL description translated to MiniZinc.

o Interpreted to deduce constraints using Static Simple
Assignment (SSA). [Demo|
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Future work

@ ... very soon

o Finish translator
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Future work

@ ... very soon
o Finish translator

@ ... a near future

Consider other problems

Differentiate decision variables

o ... Katharina’s project

Create DSL from Natural Language description

o ... uncertainty, dynamical solving, reusing solutions...
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