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https://www.localsolver.com/

hexaly

Software company specialized in

5 Fast and scalable solver for Routing,

Mathematical Optimization, Operations Scheduling, Packing, and more

Research, and Decision Science

> Powerful optimization solver & platform
used by Amazon, FedEx, Starbucks, ...

> 20 yearsof experience

> Turnkey, custom optimization and planning

applications for Air Liquide, Toyota, .. | -
5 200 clients, 400 applications, and

20,000 usersin 25 countries

> OfficesinBrooklyn, NY, and Paris, France
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A complete platform for building and deploying
mathematical optimization applications

Hexaly Optimizer
Fast and scalable mathematical optimization solver

Hexaly Modeler
Low-code modeling language for optimization

Hexaly Studio

No-code studio to build optimization apps in days

Hexaly Cloud

Mathematical Optimization as a Service

\ J & J \ S/ \ J

hexaly


https://www.hexaly.com/hexaly-optimizer
https://www.hexaly.com/hexaly-studio
https://www.hexaly.com/hexaly-modeler
https://www.hexaly.com/hexaly-cloud

Hexaly Optimizer
Problem Specific approach vs. Mathematical solver

Business problem Business solution

Mathematical Automated
modeling resolution
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Hexaly Optimizer for Scheduling

* Industrial scheduling problems
- Basic Mathematics
+ Hexaly Optimizer

+ Modeling language

+ Resolution techniques

« Performance
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hexaly

Hexaly Optimizer for Scheduling

Industrial scheduling problems

Heterogeneous

« Several types of resources : disjunctive, cumulative, inventories, ...

» Resource allocation decisions

« Different types of constraints: temporal, calendars, setup times, batches, ..

- Diverse objectives : tardiness, allocation costs, resource setup costs, .. (makespan israre)
Large

« Some problems with up to n=1,000,000 activities, 1,000 resources

 Fine grain granularity of time, typically T=1,000,000 time points

Usually, MIP technology does not scale well on these problems
- Manne’'s formulation for disjunctive resources: O(n?) 1,000,000,000,000

 Discrete time formulations are in O(n.T) 1,000,000,000,000



Hexaly Optimizer for Scheduling

Basic Mathematics

From elementary school

« Numbers: 1,23 .. U,

« Comparison between numbers: 2<4 U < RHS
« Addition tables: 2+3=5 2 U

« Multiplication tables: 2*35=0 > ay
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Hexaly Optimizer for Scheduling

Basic Mathematics

From elementary school

« Numbers: 1,23 .. U,

« Comparison between numbers: 2<4 U < RHS

« Addition tables: 2+3=5 2 U

« Multiplication tables: 2*35=0 > ay
= MIP
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Hexaly Optimizer for Scheduling

Basic Mathematics

From secondary school
. Sets A U€EA, IAl, AcSB, partition(A, [B)). ..
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Hexaly Optimizer for Scheduling

Basic Mathematics

From secondary school
. Sets A U€EA, IAl, AcSB, partition(A, [B)). ..

B;: activities on
machine M,
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Hexaly Optimizer for Scheduling

Basic Mathematics

From secondary school
. Sets A U€EA, IAl, AcSB, partition(A, [B)). ..
 Permutations S(A), c€eS(A), 0(0), o(5), ..
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Hexaly Optimizer for Scheduling

Basic Mathematics

From secondary school
. Sets A U€EA, IAl, AcSB, partition(A, [B)). ..
 Permutations S(A), c€eS(A), 0(0), o(5), ..

S sequence of
activities on
amachine M
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Hexaly Optimizer for Scheduling

Basic Mathematics

From secondary school

. Sets A U€EA, IAl, AcSB, partition(A, [B)). ..
« Permutations S(A), ceS(A), o(0), (), ..
« Intervals x = [uv), tex hull(xy.z), .
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Hexaly Optimizer for Scheduling

Basic Mathematics

From secondary school

. Sets A U€EA, IAl, AcSB, partition(A, [B)). ..
« Permutations S(A), ceS(A), o(0), (), ..
« Intervals x = [uv), tex hull(xy.z), .

X : time interval
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Hexaly Optimizer for Scheduling

Basic Mathematics

From secondary school

. Sets A U€EA, IAl, AcSB, partition(A, [B)). ..
- Permutations S(A), 0eS(A), 0(0), o'(5), ..

« Intervals x = [uv), tex hull(xy.z), .

« Functions f(t)
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Hexaly Optimizer for Scheduling

Basic Mathematics

From secondary school

. Sets A U€EA, IAl, AcSB, partition(A, [B)). ..
- Permutations S(A), 0eS(A), 0(0), o'(5), ..
« Intervals x = [uv), tex hull(xy.z), .
« Functions f(t)
level ! Example: level of an inventory over time
I -
T
>
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Hexaly Optimizer for Scheduling

Hexaly Optimizer

Hexaly

Hexaly Mathematical Model

Solver

hexaly



Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

The Hexaly mathematical model is grounded on simple mathematical concepts
« Numerical variables (Boolean, integer, floating point)
« Setvariables
« List (permutation) variables
* Interval variables

Classical algebraical, logical and set theory operators (sum, min, max, and, or, union, hull )
No need to introduce aggregated constructs like global constraints (even for scheduling)
Multi-objective (lexicographical)

Support for Blackbox (external) functions

Support for initial solutions (warm start)
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Boolean variable

X <- bool();
Possible value: x=true

Integer variable
X <- int(-10, 10);
Possible value: x=-2

Floating point variable

PI = 3.14159265359;
X <- float(-PI, PI);
Possible value: x=1.0471975512
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Setvariable List variable
A <- set(n); S <- list(n);
A:asubsetof {01, .., n-1] S : permutation of a subset of {0, 1, .., n-1}
+ Uniqueness of items + Uniqueness of items
« Variable size « Variable size

« Ordering matters

Set=1{0,3, 4} Set={1,5] Set={2] List =10, 3, 4] List =11, 2, 5]
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Interval variable

X <- interval(-1000, 1000);
Possible value: x=[200,600)

start=200 end=600
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length=400
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

BOOLEANS
Logical : and, or, not, xor, iif

Relational:
<=, <,
/ INTEGERS \ == I=,
Arithmetical : S= >

sum, -, prod, min, max, abs,
\_ diV, mod ) \ \

ceil, floor, round
| |

" FLOATING POINTS )
Arithmetical :
sum, -, prod, min, max, abs,
/, sqrt, pow, log,

& exp, cos, sin, tan %
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

\ .
f \\ contains BOOLEANS
e N
- OBl partition. disjoint Logical : and, or, not, xor, iif
union, intersection, —
L distinct T Relational:
[ \ <=’ <I
LT — 4 INTEGERS \ B
indexOf, at Arithmetical : 5= >
% count sum, -, prod, min, max, abs,
<

&
p div, mod )
INTERVALS — ctart, end, length \/\ ﬂ
k hull, intersection ) ceil, floor, round
L |

" FLOATING POINTS )
Arithmetical :
sum, -, prod, min, max, abs,
/, sqrt, pow, log,

& exp, cos, sin, tan j
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

\ .
é N \\ contains BOOLEANS
ARRAYS o B partition, disjoint Logical : and, or, not, xor, iif
X0,...xn-1] at union, intersection,
-~ \ 2 el 7 Relational:
8 A <=, <,
LISTS . f / INTEGERS \ ==’ !=’
ndex@htat Arithmetical : 5=, >
& % count sum, -, prod, min, max, abs,
4 B\ div, mod )
INTERVALS | —art, end, length va a
k hull, intersection ) =il Mo Ene
|

" FLOATING POINTS )
Arithmetical :
sum, -, prod, min, max, abs,
/, sqrt, pow, log,

& exp, cos, sin, tan j
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

ﬁ N \ contains

ARRAYS - OBl SatlonIdiEoInt
at union, intersection, |~

[x0,...,xn-1] L distinct R

4 )

LISTS indexOf, at

& % count
B\

-

INTERVALS | art, end, length
hull, intersection
L )

All n-ary operators (sum, min, max, and, or, distinct, ...) can be
variadic meaning that their scope can be a variable collection :
X <- set(n);

BOOLEANS

Logical : and, or, not, xor, iif

-

INTEGERS
Arithmetical :

sum, -, prod, min, max, abs,

div, mod

N

J

o~

AN

ceil, floor, round
| |

-

weight <- sum(x, i => Weight[i]);
colors <- distinct(x, i => Color[i]);

hexaly

FLOATING POINTS
Arithmetical :

sum, -, prod, min, max, abs,

/, sart, pow, log,

~

& exp, cos, sin, tan %

Relational:
<=I <I

Vi

>=, >



Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Example: precedence constraint between two activities

X <- interval(@, 1000);
y <- interval(0, 1000);

constraint x < y;
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Example: precedence constraint between two activities

X <- interval(@, 1000);
y <- interval(@, 1000);

constraint x < y;

Example: precedence constraints between activities endpoints

constraint end(x) + belay <= start(y); [N I

constraint start(x) + delayExpr == start(y); &
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Example: activity with fixed duration

X <- interval(@, 1000);

constraint length(x) == Duration;
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Example: activity with fixed duration

X <- interval(@, 1000);
constraint length(x) == Duration;

Example: activity with intensity function

Workin 1
X <- interval(@, 1000); ’

constraint sum(x, t => Working[t]) == WorkDuration; ————

v

Hexaly Optimizer does not “unroll” the expression over the entire interval of x
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Example: activity with fixed duration

X <- interval(@, 1000);
constraint length(x) == Duration;

Example: activity with intensity function
\/\/or|<ing1

X <- interval(@, 1000); |
constraint sum(x, t => Working[t]) == WorkDuration; e >

Example: activity with time-dependent price 1 ‘ R
Price _
X <- interval(@, 1000); _—L_L____r____ﬁ_l—J____r

cost <- sum(x, t => Price[t]) —_—— >

Hexaly Optimizer does not “unroll” the expression over the entire interval of x
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Example: makespan

x[1 in @.N] <- interval(0, 1000);

minimize max[i in @..N] end(x[i]);

Example: weighted sum of tardiness cost

minimize sum[i in @..N] ( Weight[i] * max(@, end(x[i])- DueDate[i]) );

Example: Net Present Value

maximize sum[i in @..N] ( NetCashFlow[i] / pow(1+DiscountRate, end(x[i])) );
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Example: disjunctive resource (machine)
seq <- list(n);
x[i in @..n] <- interval(@, 1000);
constraint count(seq) == n;

constraint and(1..n, i => x[seq[i-1]] < x[seq[i]]);

hexaly



Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Example: disjunctive resource (machine) with sequence-dependent setup times
seq <- list(n);
x[i in @..n] <- interval(@, 1000);
constraint count(seq) == n;

constraint and(1..n, i => end(x[seq[i-1]]) + SetupTime[seq[i-1]][seq[i]] <= start(x[seq[i]]));

hexaly



Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Example: disjunctive resource (machine) with sequence-dependent setup times

seq <- list(n);
x[i in @..n] <- interval(@, 1000);
constraint count(seq) == n;

constraint and(1..n, i => end(x[seq[i-1]]) + SetupTime[seq[i-1]][seq[i]] <= start(x[seq[i]]));

Example: setup costs

minimize sum(1..n, i => SetupCost[seq[i-1]][seq[i]]);
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Example: disjunctive resource (machine) allocation
seq[j in @.m] <- list(n);
x[i in @..n] <- interval(@, 1000);
constraint partition(seq);
for [j in @.m] constraint and(1l..count(seq[j]), 1 => x[seq[j][i-1]] < x[seq[j]l[i]]);
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Example: disjunctive resource (machine) allocation

seq[j in @.m] <- list(n);
x[1 in @..n] <- interval(0, 1000);
constraint partition(seq);

for [j in @.m] constraint and(1l..count(seq[j]), 1 => x[seq[j][i-1]] < x[seq[j]l[i]]);

Example: resource-dependent features

constraint contains(seq[@], 3); // Compulsory machine
constraint !contains(seq[@], 2); //Incompatible machine
constraint contains(seq[@], 1) <= lcontains(seq[1], 4) ; // Dependency constraints
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Example: disjunctive resource (machine) allocation

seq[j in @.m] <- list(n);
x[1 in @..n] <- interval(0, 1000);
constraint partition(seq);

for [j in @.m] constraint and(1l..count(seq[j]), 1 => x[seq[j][i-1]] < x[seq[j]l[i]]);

Example: resource-dependent features
mach[i in @.m] <- find(seq, i); // Machine of taski (element of the partition i belongs to)
for [1i in @.n] {
constraint length(x[i]) == Duration[i][mach[i]]; /| Machine-dependent duration
constraint start(x[i]) >= AvailableTime[mach[i]]; /| Machine start time



Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Example: disjunctive resource (machine) allocation
seq[j in @.m] <- list(n);
x[i in @..n] <- interval(@, 1000);
constraint partition(seq);
for [j in @.m] constraint and(1l..count(seq[j]), 1 => x[seq[j][i-1]] < x[seq[j]l[i]]);

Example: resource-dependent features
mach[i in @..n] <- find(seq, i); // Machine of taski (element of the partition i belongs to)

constraint end(x[1i]) + TravelTime[mach[i]][mach[j]] <= start(x[j]); // Change-overtime

hexaly




Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Example: cumulative resource

At any time ¢ the sum of the weights of the tasks running on the resource must be less than the
capacity of the resource

x[1 in @..n] <- interval(0, 1000);
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Example: cumulative resource

At any time ¢ the sum of the weights of the tasks running on the resource must be less than
the capacity of the resource

x[1i in @..n] <- interval(@, 1000);
constraint and(0...1000,
t =>
)
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Example: cumulative resource

At any time ¢ the sum of the weights of the tasks running on the resource must be less than
the capacity of the resource

x[1i in @..n] <- interval(@, 1000);
constraint and(0...1000,

t =>

sum[i in O...n](Weight[i]

hexaly | 02




Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Example: cumulative resource

At any time £ the sum of the weights of the tasks running on the resource must be less than
the capacity of the resource

x[1i in @..n] <- interval(@, 1000);
constraint and(0...1000,
t =>
sum[i in O...n](Weight[i] * contains(x[i], t))
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Example: cumulative resource

At any time £ the sum of the weights of the tasks running on the resource must be less than
the capacity of the resource

x[1i in @..n] <- interval(@, 1000);
constraint and(©...1000,
t =>
sum[i in O...n](Weight[i] * contains(x[i], t)) <= Capacity);

The constraint is written in intention: Hexaly Optimizer does not unroll the loop on ¢

hexaly | 4y




Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Example: cumulative resource

The temporal scope can be a variable range or an interval variable

x[1i in @..n] <- interval(@, 1000);
constraint and(@...makespan,
t =>
sum[i in O...n](Weight[i] * contains(x[i], t)) <= Capacity);

The constraint is written in intention: Hexaly Optimizer does not unroll the loop on ¢
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Example: cumulative resource

The capacity may be time-dependent

x[1i in @..n] <- interval(@, 1000);
constraint and(@...makespan,
t =>
sum[i in O...n](Weight[i] * contains(x[i], t)) <= Capacity[t]);

The constraint is written in intention: Hexaly Optimizer does not unroll the loop on ¢
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Mathematical solvers for scheduling problems
Hexaly Optimizer - Modeling

Example: cumulative resource

The task scope may be a (variable) set

x[i in @..n] <- interval(@, n);
constraint and(@...makespan,
t =>
sum(taskset, i => (Weight[i] * contains(x[1i], t)) <= Capacity[t]);

The constraint is written in intention: Hexaly Optimizer does not unroll the loop on ¢
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Hexaly Optimizer for Scheduling
Hexaly Optimizer - Modeling

Wrap-up: Complete HXM model for the Resource Constrained Project Scheduling Problem (RCPSP)

Schedule horizon
Duration of task i
Number of successors of task |
' successor of task |

Capacity of resourcer
Quantity of resourcer used by task |

Interval representing task |
function model() {
task[i in ©@...n] <- interval(9, H);
for [i1i in ©...n] constraint length(task[i]) == DUR[1i];
for [1 in ©0...n]J[j in ©...NSUCC[i]] constraint task[i] < task[SUCC[i][3j]];
makespan <- max[i in @...n](end(task[i]));
for [r in 0...m]

constraint and(@...makespan, t => sum[i in ©...n]J(USE[i][r] * contains(task[i],t)) <= CAP[r]);
minimize makespan;
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Hexaly Optimizer for Scheduling

Hexaly Optimizer

Hexaly

Hexaly Mathematical Model

o - - - -
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hexaly

Hexaly Optimizer

Hybridizes a myriad of exact and heuristic methods under the hood

Simplex

INnterior-Point

Augmented Lagrangian

Black-box

Derivative-free methods

Surrogate modeling

Spatial Branch-and-Bound

Cutting planes

Interval methods

Constraint propagation

Clause learning

Dantzig-Wolfe reformulations

Primal heuristics

Large neighborhood search Branch-Cut-Price

Local search

Exact scheduling algorithms on relaxations

Multi-objective optimization

Statistical learning techniques for autotuning




Flexible Job Shop (330 classical
instances)

Performance

Hexaly 13.0 Gurobi 11.0

Hexaly 13.0 v.s. Gurobi 11.0 on the
Flexible Job Shop Scheduling
Problem (FISP)

1-100 0.3
101-200 0.8

201- 300 09

301- 400 09

401-500 0.2

Average gaps (%) obtained in 1 minute of running time. All gaps over 100% are reported as 100%.

T ling Sal C: itated Vehicl K- M Clusteri
Check our benchmarks " Problem (TSP) Routing Problem (CVRP) Problem (MSSC)

We maintain benchmarks with the best solvers in T hic ti clusteri
the competition. Be sure to use the most powerful

optimization technology to solve your problems

Flexible Job Shop Simple Assembly Line Bin Packing Problem
More benchmarks > Scheduling Problem Balancing Problem
(FasP) (SALBP)

production scheduling production scheduling
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Performance

Hexaly 13.0 v.s OR-Tools 2.10
(CPSAT) v.s. Gurobi 11.0 on the
Resource Constrained Scheduling
Problem (RCPSP) with 300 tasks

(RG300)

Check our benchmarks

We maintain benchmarks with the best solvers in
the competition. Be sure to use the most powerful
optimization technology to solve your problems

More benchmarks >

hexaly

Traveling Salesman
Problem (TSF)

wvehicle routing

Flexible Job Shop
Scheduling Problem
(FasP)

production scheduling

Capacitated Vehicle

Routing Problem (CVRP)

vehicle routing

Simple Assembly Line
Balancing Problem
(SALBP)

production scheduling

K-Means Clustering
Problem (MSSC)

clustering

Bin Packing Problem

RCPSP -RG300

OR-Tools

Gap < 10% 100% 100%

Gap < 5% 91% 66%

Gap < 2.5% B2% 4854

Percentage of instances below a certain gap to the best known solution within 1 minute of running time.
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Performance (Primal solutions)

Deviation to the best-known
solutions in 60s with Hexaly 13.0

Traveling Salesman Capacitated Vehicle

Check our benchmarks thlgm (TSP) Routrng Problem (CVRP)

We maintain benchmarks with the best solvers in
the competition. Be sure to use the most powerful
optimization technology to solve your problems

wvehicle routing vehicle routing

Flexible Job Shop Simple Assembly Line
More benchmarks > Scheduling Problem Balancing Problem
(FasP) (SALBP)

production scheduling production scheduling

hexaly

K-Means Clustering
Problem (MSSC)
clustering

Bin Packing Problem

packing

Job Shop
1.796 deviation,
153 instances, up to 2000 operations

Flexible Job Shop (FJSP)
0.5% deviation,
550 instances, up to 500 operations

FJSP with transition time
0.96% deviation,
instances up to 500 tasks

FJSP with calendars
2.25% deviation,
iInstances up to 500 jobs

Open Shop
0.00% deviation,
o0 instances, up to 400 tasks

RCPSP (cumulative)
1.42% deviation,
instances up to 300 tasks

b3



Job-shop 1000x1000

Hexaly (10m)
vs CP CP Optimizer OR-Tools
Optimizer (6h) (6h)
(6n)

Performance (Scaling on large problems) o 1 e ---
tancesof s [ e [
Large instances of job-shop —
problem (Da Col and Teppan 2022) oo g | g osuss ---
1,000 jobs and 1,000 machines p—
(1,000,000 operations) mooo+ [NCR M
s [ e O
s [ e [ I
e [ - [
s [ s O R
s [ < [ I
e [ o O B

Results of Hexaly, CP Optimizer, OR-Tools, Gurobi, and Cplex on very large-scale instances of the Job Shop Scheduling
Problem (JSSF).

Hexaly (10m) Gurobi (6h) Cplex (6h)

T ling Sal C: itated Vehicl K- M Clusteri
Check our benchmarks " Problem (TSP) Routing Problem (CVRP) Problem (MSSC)

We maintain benchmarks with the best solvers in T T T
the competition. Be sure to use the most powerful

optimization technology to solve your problems

Flexible Job Shop Simple Assembly Line Bin Packing Problem
More benchmarks > Scheduling Problem Balancing Problem
(FasP) (SALBP)

production scheduling production scheduling

hexaly



Performance (Lower bounds)

Gap between Hexaly lower bound
and the best-known solution in 60s

T ling Sal C: itated Vehicl K- M Clusteri
Check our benchmarks " Problem (TSP) Routing Problem (CVRP) Problem (MSSC)

We maintain benchmarks with the best solvers in
the competition. Be sure to use the most powerful
optimization technology to solve your problems

wvehicle routing vehicle routing clustering

Hexaly improves the best known
lower bounds on 349 of the
iINnstances from the RG300 benchmark
(165 instances over 480)

Flexible Job Shop Simple Assembly Line Bin Packing Problem
More benchmarks > Scheduling Problem Balancing Problem
(FasP) (SALBP)

production scheduling production scheduling

hexaly




Check our benchmarks: hexaly.com/benchmarks

Benchmark

Job Shop Scheduling Problem
(IssP)

Hexaly vs CPO. OR-Tools, Gurobi, Cplex

Hexaly vs CP Optimizer, OR-Tools, Gurobi,
Cplex on large-scale instances of the Job
Shop Scheduling Problem (JSSP)

Read more =

Benchmark

Car Sequencing Problem with
Paint-Shop Batching
Constraints

Hexaly vs Gurebi

Benchmark Benchmark

New records for the Inventor New records for the Resource-
: 4 Constrained Project Scheduling
Routing Problem (IRP) Problem (RCPSP)

Research
Hexaly Vs Hexaly vs Rese arch

Hexaly establishes new records for the Hexaly breaks records for the Resource-
Inventory Routing Problem (IRP) Constrained Project Scheduling Problem
(RCPSP)

Read more =
Read more =

Benchmark Benchmark

Flexible Job Shop Problem Pickup and Delivery Problem
(FIsSP) with Time Windows (PDPTW)

Hexaly vs Gurobi Hexaly vs Google OR-Tools

Hexaly vs Gurobi on the Car Sequencing
Problem with Paint-Shop Batching
Constraints

Read more =

Hexaly vs Gurobi on the Flexible Job Shop Hexaly vs Google OR-Tools on the Pickup and
Scheduling Problem (FISP) Delivery Problem with Time Windows (PDPTW)
Read more = Read more =


https://www.hexaly.com/benchmarks

Check our examples: www.hexaly.com/docs/last/exampletour

— Traveling Salesman -y —— Capacitated Y Capacitated —— (— VehicleRouting =
Vehicle Routing Arc Routing with Time Windows

[ A—
L
<> .

o=

~ PickupandDelivery v — Clustered — — Inventory Routing — —— SplitDelivery ——

thhﬂmgvvmdovvs Venhicle Routing \/ehicleRouting
I -
J L S )| | L Ot
Time-Dependent Venhicle \ — Location Routing —  — Prize-Collecting —
Routing with Time Windows Vehicle Routing

ey

___ €
@

€€€

hexaly | Y




Check our examples: www.hexaly.com/docs/last/exampletour

— Flow Shop N JobShop —— — JobShopIntensity — — Flexible Job Shop —
M1 J2 J1 13 Mi I 3 12 M1 71 13 n M1 A J3 J2
M2 2 i |3 M2 2 3 ! M2 2 3 J1 M2 12 ) ?
M3 ||| M3 B i M3 | I3 Il E| M3 I3 12
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