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COMPLETE
SESSION SURVEYS

ATTENTION YouR

« Asurvey was placed at your seat. It should take less than 2 minutes to complete OPINION

* Please return your completed surveys AS YOU EXIT the room

+ Surveys are anonymous, and we rely on your opinion for improvement
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ORWARD-LOOKING

TATEMENTS

This presentation includes “forward-looking
statements” within the meaning of the Private
Securities Litigation Reform Act of 1995. These
forward-looking statements may be identified by the
use of terminology such as “believe,” “may,” “will,”
“intend,” “expect,” “plan,” “anticipate,” “estimate,”
“potential,” or “continue,” or other comparable
terminology. All statements other than statements of
historical fact could be deemed forward-looking,
including any projections of product availability,
growth and financial metrics and any statements
regarding product roadmaps, strategies, plans or use
cases. Although Alteryx believes that the
expectations reflected in any of these forward-
looking statements are reasonable, these
expectations or any of the forward-looking
statements could prove to be incorrect, and actual
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results or outcomes could differ materially from
those projected or assumed in the forward-looking
statements. Alteryx’s future financial condition
and results of operations, as well as any forward-
looking statements, are subject to risks and
uncertainties, including but not limited to the
factors set forth in Alteryx’s press releases, public
statements and/or filings with the Securities and
Exchange Commission, especially the “Risk
Factors” sections of Alteryx’s Quarterly Report on
Form 10-Q. These documents and others
containing important disclosures are available at
www.sec.gov or in the “Investors” section of
Alteryx’s website at www.alteryx.com. All
forward-looking statements are made as of the
date of this presentation and Alteryx assumes no
obligation to update any such forward-looking
statements.

#ALTERYX19

Any unreleased services or features referenced in
this or other presentations, press releases or public
statements are only intended to outline Alteryx’s
general product direction. They are intended for
information purposes only, and may not be
incorporated into any contract. This is not a
commitment to deliver any material, code, or
functionality (which may not be released on time
or at all) and customers should not rely upon this
presentation or any such statements to make
purchasing decisions. The development, release,
and timing of any features or functionality
described for Alteryx’s products remains at the
sole discretion of Alteryx.
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ODAY’S

Why Optimization?

Optimization problem breakdown
Manual Configuration

Model as Matrices

Model from a File

Follow-along

Exercises
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With Alteryx, I can...

Delete this text box when complete

When I use Alteryx, I feel...
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TYPES OF ANALYTICS

Descriptive:

Analytics, which use data aggregation and data mining to provide insight into the past
and answer: “What has happened?”

Predictive:

Analytics, which use statistical models and forecasts techniques to understand the future
and answer: “What could happen?”

Prescriptive:

Analytics, which use optimization and simulation algorithms to advice on possible
outcomes and answer: “What should we do?”
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WHY GO PRESCRIPTIVE?

HUMAN INPUT

DECISION ACTION

https://blog.dcrworkforce.com/hindsight-foresight-prescriptive-analytics-work
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PROBLEM-SOLVING COMPARISON

NO OPTIMIZATION OPTIMIZATION
guesswork, unnecessary costs e certainty that you’ve found the best solution
: \L/
o \ g, ”
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FIRST LOOK AT
OPTIMIZATION TOOL

e Three options for input mode: we’ll go over all of these options momentarily
- Manually — better for simpler problems
- From a file
- From matrices

*  All options require you to select the problem type:
- Linear program (LP; linear function with continuous variables only)
- Mixed integer linear program (MILP) — focus of today’s problems
Linear function with at least one binary/integer variable

- Quadratic program (QP; quadratic function)
*  And the solver: glpk and Symphony for LP and MILP, Quadprog for QP

INSPIRE #ALTERYX19
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OPTIMIZATION
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PARTS OF AN
OPTIMIZATION PROBLEM

*  Objective function: what you want to maximize or minimize
- Linear (linear function: all terms are first power)
- Quadratic (quadratic function: has at least one squared term)

*  Bounds: Describe how small and/or large each variable can be
*  Constraints: Determine how large/small combinations of variables can be

*  Variable types: Ensure that the solution to the problem makes sense
- Integer(...,-2,-1,0,1,2,...)
- Binary (Oor 1)
- Continuous (any number within a range)

voELNSF’IRE #ALTERYX19 13
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OPTIMIZATION USE CASE

There is a clothing manufacturer has 750 sq. feet of cotton textile and 1,000 sq. feet of polyester.
Every pair of pants needs 1 sq. feet of cotton and 2 sq. feet of polyester.
Every jacket needs 1.5 sq. feet of cotton and 1 square feet of polyester.

Due to manufacturing restrictions, no more than 400 jackets can be produced in a day, and a minimum of
200 pairs of pants are required to be manufactured.

The price of the pants is fixed at $50 and the jacket, $40.

What is the number of pants and jackets that the manufacturer must give to the stores so that these items
obtain a maximum sale?

vELNSI:’II:!E #ALTERYX19 14
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STEP 1 -
IDENTIFY VARIABLES

There is a clothing manufacturer has 750 sq. feet of cotton textile and Identify what pieces of the problem are variable and change the outcome
1,000 sq. feet of polyester. for maximum sale:

Every pair of pants needs 1 sq. feet of cotton and 2 sq. feet of polyester.
More often than not, the variables are specified in the objective
Every jacket needs 1.5 sq. feet of cotton and 1 square feet of polyester.

Due to manufacturing restrictions, no more than 400 jackets can be
produced in a day, and a minimum of 200 pairs of pants are required to be
manufactured. x = number of pants

y = number of jackets

Variables:

The price of the pants is fixed at $50 and the jacket, $40.

Objective:

What is the number of pants and jackets that the manufacturer must
give to the stores so that these items obtain a maximum sale?

#NSPIRE #ALTERYX19 15

YOU - AMPLIFIED - 2019

STEP 2 -
IDENTIFY OBJECTIVE

There is a clothing manufacturer has 750 sq. feet of cotton textile and Variables:

1,000 sq. feet of polyester. x = number of pants

Every pair of pants needs 1 sq. feet of cotton and 2 sq. feet of polyester. y = number of jackets

Every jacket needs 1.5 sq. feet of cotton and 1 square feet of polyester. Maximize sales:

Due to manufacturing restrictions, no more than 400 jackets can be Sales for pants: $50(x)
produced in a day, and a minimum of 200 pairs of pants are required to be Sales for jackets: $40(y)
manufactured.

The price of the pants is fixed at $50 and the jacket, $40. Objective function:

Maximized Sales: 50x+40y

Objective:

What is the number of pants and jackets that the manufacturer must
give to the stores so that these items obtain a maximum sale?

stN'SPIRE #ALTERYX19 16
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STEP 3 -
IDENTIFY CONSTRAINTS

There is a clothing manufacturer has 750 sq. feet of cotton textile and Objective function:
1,000 sq. feet of polyester. Maximized Sales: 50x+40y

Every pair of pants needs 1 sq. feet of cotton and 2 sq. feet of polyester.

. Constraints:
Every jacket needs 1.5 sq. feet of cotton and 1 square feet of polyester.

Identify what can effect our decision variables . What will effect the

Due to manufacturing restrictions, no more than 400 jackets can be number of pants and jackets produced?
produced in a day, and a minimum of 200 pairs of pants are required to be
manufactured. Pants(x) Jacketsly)  Available
Fhe-price-of the-pants-is-fixed-at-$50 and-the jacket $40 Cotton 1 sq. ft. 1.5 sq. ft. 750 sq. ft.
Polyester 2 sq. ft. 1sq. ft. 1000 sq. ft.
Objective:
W . . isel ; L F
e
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STEP 4 -

There is a clothing manufacturer has 750 sq. feet of cotton textile and

MATHEMATICALLY REPRESENT CONSTRAINTS

1,000 sq. feet of polyester. Pants(x) Jackets(y) Available
Every pair of pants needs 1 sq. feet of cotton and 2 sq. feet of polyester. Cotton 1 5Q. ft. 15 sq. ft. 750 sq. ft.
Every jacket needs 1.5 sq. feet of cotton and 1 square feet of polyester. POIYeSter 2 Q. ft. 1 sq. ft. 1000 sq. ft.
Due to manufacturing restrictions, no more than 400 jackets can be Polyester constraint:2x + y < 1000
roduced in a day, and a minimum of 200 pairs of pants are required to be R
fnanufactured. Y P P q Cotton constraint: x + 1.5y < 750
Objective:
W f £ isel | | :
vJuNnéLE.!DRmEB #ALTERYX19 18 1
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GRAPHICAL REPRESENTATION
Cotton constraint:
x+ 15y <750 = 1000
1.5y < —x + 750 = Lo
y < —(2/3)x + 500 1.
Polyester constraint:
2x +y <1000 = _
y < —2x + 1000 | J | | | l
400
muNﬂ&RLRE #ALTERYX19 19

STEP 5 -
IDENTIFY BOUNDS / LIMITS

*  Bounds in this case represent manufacturing limit.

> . . *  Naturally, there is an implicit bound on that the number of pants and
jackets manufactured will be zero or more (no negative manufacturing)

Jackets(y) — No more than 400

Due to manufacturing restrictions, no more than 400 jackets can be c y=20
produced in a day, and a minimum of 200 pairs of pants are required to be * ¥y <400
manufactured. Pants(x) — Minimum of 200, no max
. is-fixed-at $50-and-the jacket-$40- « x2>200
Objective:

. ¢ " | :
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GRAPHICAL REPRESENTATION
Bounds: 1000
y=0 |
y <400
x= 200
|--400
ON§P|DRE #ALTERYX19 21
FIND THE MAX POINTS
The shaded area represents all feasible N
combinations of x,y. To test the limits, check o
each interaction in the feasibility area. T
—2x 41000 = —2/3x 4+ 500 -
—2x = —2/3x — 500 I
—4/3x = -500 200
x =375 | . .
. y _ _2(375) + 1000 -600 -400 00 200 400 600 800 1000
y =250 I
(x,y) = 375,250 -
500
iNSPIRE #ALTERYX19 22
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SOLVE FOR THE OBJECTIVE

Objective Function: 1000
Maximized Sales = 50x+40y L e

oo (325, 250)
Coordinates: 100
(x,y) = (375, 250) Lo
Max Sales: T i [ 200 T [ |
50(375) +40(250) = $28,750 |0
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Optimization (3) - Configuration hd ._/rj

MAN UAL & Optimization
c o N F I G U RAT I o N << Select input mode

*  Toggle on “Maximize objective”

*  Enter the variables
- X =number of pants
-y =number of jackets

*  Enter objective
- Max Sales = 50x +40y

£
& Enter the model manually v
e Select input mode as “Model manually” g Select problem type
- No lnput data requlred Mixed Integer Program -
- Static and unreactive
Select solver
[13 B4 99
*  Select the program type as “linear Glpk

Maximize Ohjective?
Variable List

—

Objective Constraints Bounds & Types

S0x+40y

iINSPIRE
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Optimization (3) - Configuration v B
M A N UA L Optimization
CONFIGURATION g S ot
E; Enter the model manually -
@ Select prablem type
@
. Select “constraints’ tab Mixed Integer Program -
. Select solver
*  Enter the two constraints =
p! -
- x+1.5y<=750
_ 2X+y<=1000 Maximize Objective? —I
Variable List
*  Heuristic: Please enter constraints so [+ |
all variables are on the left side of the
equalitieS/inequalitieS Objective Constraints Bounds & Types
- Solver will fail otherwise
*+1.5y==750 X
2x+y==1000 X
@]

13
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Optimization (3) - Configuration v .r(j
M A N UA L Optimization
CONFIGURATION o Setuvuinon
) Enter the model manually -
D Select prablem type
@
. Enter bounds and types: Mixed Integer Program -
- x>=200 Select solver
- y<=4()() Glpk -
- y>=0 Maximize Objective? —1
Variable List
*  Types B
- Binary—1o0r0 E
- Continuous — any number Objective Constraints Bounds & Types
- Integer - whole numbers 200 <= <= #inf Continuous v X
<=y <=400 Continuous v X
@

OOL OUTPUTS

EN:SPIRE #ALTERYX19
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ANCHORS

S — Simple Data Output

v B
[E] DM B |1 record dipleys 2. 5368 &
> [Fepen] et
1ot 1 i + Racordi 1107
Racord Text
' ° °

fre— [— - Cocmeent Type

copee ke

Pt | E— c

e =0 L

[m——

[r——

T = TR
1 variables Pants|375/50/C
12 variables Jackets|250140IC
13 constraints  Constraint/ValuelDirectionlRHS|Slack
14 constraints  CottonSaFt7501<=I75010
15 constraints __ PolvesterSaFt1000l<=/100010
I — Interactive report
iINSPIRE
. #ALTERYX19
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MODELING AS
MATRICES IN THE
DPTIMIZATION TOOL
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METHOD COMPARISON

MANUAL

MATRICES

Model is static

Model needs to be dynamic

olyester week after week

'We can only store this same amount of cotton and

Our capacity of polyester and cotton will change next
week

Our pricing is the same

Our pricing greatly varies week to week

Manufacturing limits are fixed

Manufacturing limits are subject to change

I only have a few variables that are easy to configure

There are many variables and manual entry would be
tedious

My problem is easy to represent mathematically

My problem is difficult to represent mathematically

4NSPIRE
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* Manual Mode
- No Inputs Required

* Matrix Input Mode
- O required
- A required

* Input from file
- No Inputs Required

#ALTERYX19

REQUIRED INPUT ANCHORS

z&ENISPIRE
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INPUT ANCHORS FOR
MATRIX INPUT MODE

Objective:
* Required Fields
- Variable — can be logical
- Coefficient (prices of variables)
- Lower Boundary (named ‘Ib’)
- Upper Boundary (named ‘ub’)
- Type — Three values to populate
- C—Continuous

INPUT ANCHORS FOR
MATRIX INPUT MODE

Left-hand-side constraints (LHS)

x+l.5y§=750

- | 2x+y<$1000

* Left-side of equalities go into this input

» Keep variables as rows and constraints as fields
- There is an option to have variables as columns

* Variable field must be named ‘variable’

- 1—Integer
- B -—Binary
variable coefficient type Ib ub
1 Pants 50 c 200 Inf
2 Jackets 40 c 0 400
“iNSPIRE #ALTERYX19

NSPIRE
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wvariable CottonSqFt PolyestersqFt
1 Pants 1 2
2 Jackets 1.5 1
“iNSPIRE #ALTERYX19
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* Right-side of equalities go into this input

*  Fields must be named ‘dir’ and ‘rhs’

INPUT ANCHORS FOR
MATRIX INPUT MODE

Right-hand-side constraints (RHS)
- x+1.5y<§750
- 2x+y<§1000

* First row on RHS correlates to the first numeric column in LHS

LHS: variable
1 Pants
2 lackets

CottonSgFt
1
1.5

PolyesterSqFt
2
.

RHS: dir

1 «

750

2 <

iINSPIRE
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MODELING FROM A FILE

e Select the ‘model from a file’ input mode,

*  Select file type

Optimization (32) - Configuration v I/j

&

Optimization

B CPLEX LP P select input mode
- MathProg © Specify the model from a file -
- MPS Free D Select file type
@
*  Navigate to file and run GRLECLE e
. X Select solver
*  No inputs required
Glpk -
Select file
@ Jdata\salesoptlp H
First line: either “Maximize” or “Minimize”
- Next line: objective function, potentially named T Maximize
- Next line: keyword “Subject To” 2 Sales: 50x + 40y
- Next lines: equations for constraints 3 Subject To
. 4 : + 1. <=
- Next line: keyword “Bounds” :1 cotton: x Loy ’ 5 0
. . 5 Polyester: 2x + y <= 1000
- Next lines: equations for bounds ¢ Bounds
- Next line: keyword “General” (if there are general integer variables) 7 200 <= x <= +inf
- Next line: list of general integer variables z 0 <=y <= +inf
- Next line: keyword “Binary” (if there are binary variables) 1 N Geie lrfal
- Next line: list of binary variables 11 End
- Final line: keyword “End”
iINSPIRE #ALTERYX19
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CONFIGURING OUTPUT
(INSTRUCTIONS _____________JRESULTS

Using the same problem, evaluate the = -

optimization problem using all three types

of input methods 0o A
Manual o— lrg}i A
Matrices - A b= 1’3
File

. «* Ve
ONA:c’pIDRE @ EXERCISE #ALTERYX19
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USE CASE
[INSTRUCTIONS

*  Predictive experts are in high demand at the Inspire Solutions Center. However, Alteryx would prefer
not to spend more money than necessary on their travel.

*  Problem: There are four Predictive tool experts based in Broomfield, one based in San Mateo, and two
who work remotely. The total travel cost for one of these experts is $900, $910, and $930 depending on
whether they’re traveling from Broomfield, San Mateo, or their remote location, respectively.

*  Given that we need at least five Predictive experts in the Solutions Center, we want to figure out which
experts to send in order to minimize travel costs.

#NSPIRE 000 FOLLOW ALONG #ALTERYX19
Baa)
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USE CASE - PART 2
(INSTRUCTIONS

*  Now, we’re going to solve a more complicated version of the previous problem.

*  Assume that the situation is the same, except for two added complexities:
- On Tuesday, one Broomfield expert and one San Mateo expert are giving talks at the same time.
- On Wednesday, one remote expert is doing a talk.

*  Assume that we still want at least five employees in the Solutions Center at any given time, even when
the trainings are happening.

YOU : AMPLIFIED : 2019
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YOUR TURN!
[INSTRUCTIONS

You want to do as many events in Anaheim as possible.
But you don’t want to spend all your money, so you’ve decided to limit yourself to a $500 budget.

Activities you want to do and their prices:
- Disney Land (D): $90
- Universal Studios (U): $70
- California Adventure (C): $62
- The Packing House (P): $20
- Private Tour of Disneyland (T): $379
- Whale watching cruise (W): $100

Hint: think of your decision to do each activity as a binary variable

** %
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EQUATIONS

*  Objective function: Maximize D+U+C+P+T+W
*  Bounds: 0 <=D,U,C,P, T,W<=1
*  Constraint: 90D + 70U + 62U + 20U + 379T + 100W<= 500

e All variables are binary

«* e
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YOUR TURN! PART 2
[INSTRUCTIONS

*  More complex version of previous problem: Assume the same goal (wanting to maximize number of
events) and the same budget constraints.

*  Now we add time constraints:
- One morning activity (Whale watching, private tour)
- Three afternoon activities (Universal Studios, California Adventure, Packing House, Disneyland)

** %
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EQUATIONS PART 2

*  We have the same objective function and bounds as in part one.

*  We keep the constraint from part one, and add the following two constraints:
- WH+T<=1
- D+U+C+P<=3

«* e
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QUESTIONS

INSPIRE #ALTERYX19 a7
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YOU
LEAVE —

[ Yo}
| — N o)
BEFORE YOU LEAVE ... —o
Please take a moment to complete your evaluation survey. O
Hand it to the room monitors on your way out. [_]
iINSPIRE #ALTERYX19 48
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Your name here

<your-email-address>
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