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Motivation Query Evaluation

1. Using MIP solvers

n
I want a meal plan form Package COUNT (*)= 3 Z tz- —
core ?j} All gluten-free meals, Builder i=1
n
Global LI~ No more than 2.5 kcal
Constraint |‘> in total, mﬂj\> SUM(Cal) <= 2500 Z tz X Wi cal S 2500
1=

Maximization L. The more protein,
Sl Kthe better! /
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2. Pruning using cardinality constraints
Search space is 2" (with REPEAT 0)

PackageBuilder [ £ COUNT(*) < u reduces the search space to:
o Packages <n>+ ">+...+< n >+<n>
PaCkageBUIlder IS 4 SyStem Meal Receipe Calories Proteins Gluten l l _|_ 1 [ 1 u
that extends query engines ] Meal Receipe Calories Proteins Gluten .
to support package generation. ™ Meal | Recelpe | Calories | Proteins | Gluten 20 € sUM(cal) £ 2500 can be converted into:
. . M Breakfast Pancakes 675 32 free 20 2500
A package is a collection of tuples Rice Muffins < COUNT(*) <
with certain global properties | [{ Lunch | Hamburger [ 850 51 free MAX (cal ) MIN (Cal )
defined on the collection | Dinner Tuna Rice 630 60 free
as a whole. Wrap

3. Searching using heuristics

S - ] Start with a candidate pacakge P
Language Spec|f|cat|on. PaQL Perform a local search,

by adding, removing or replacing tuples, e.q.:

SELECT PACKAGE(R) AS P
FROM Recipes R REPEAT 0 Single-tuple replacement search:
WHERE R.gluten = 'free' SELECT Tl.recipe, Rl.recipe
SUCH THAT count(*) = 3 AND sum(cal) <= 2500 FROM PO AS Tl, CORE-table AS Rl
MAXIMIZE sum(proteins) WHERE 2535 - Tl.cal + Rl.cal <= 2500
out of constraint's range
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Interactive Exploration

Users can directly add constraints. An

Adaptive Exploration
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auto-suggest feature helps with syntax - !
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Base constraints on Recipes Fix, , Recipe Meal Cuisine Calories Carbs Proteins Fats Gluten Time Time Des
) ) = ¢ ¢ Eggs Breakfast American 520 28 32 32 free 10 30 A classidg
— Include If gluten = free Banadicl Ham anc
on Rice Rustic It
Package Constraints Muffine
LT T T P> — exactly 1 for meal == 'Breakfast' ¢ TunaRice  Lunch American 630 28 51 13 | free 5 5 Packed \
Wrap fresh veg
4 - exactly 1 for meal == "Lunch’ wraps hg
SE|eCting a ConStI‘aint exactlv 1 for meal Dinner Burger Dinner American 820 10 60 63 free S 10 A crackir
- ex y == Trouble from Jam
shows the rows or o nealthy :
— at most 6 for count(* '
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— sum(calories) between [2000, 2500] Madness Y Sl S~
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Only packages found so far are visualized.
Running indicates incomplete result space




