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Reporting Ecosystem

==

Tools Databases Users Frequency

Tableau DB2 Analysts Daily

Excel Hive Data Scientists Weekly

SAS Hadoop Leadership Monthly
Netezza Planners Quarterly

Oracle Suppliers
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Overview | Reporting Landscape

Thousands of custom reports being created to support the business.

Out of Stock (Outs)
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Business Questions e

Scorecard

* Items performance (forecast vs. actual sales) across stores & categories? What are the

trends?
. : N
Forecast Accuracy of item level forecasting™
- How do my forecasting results compare to other planners?
* Item forecasts are most important to review today?
e Suppliers meeting their KPI goals? The overall trend?
— Suppliers scoring best or worst by KPI?
_ * For specific items and individual suppliers:
Suppliers

— Purchase orders filled on-time? In full? If not, where are the biggest misses (research
through drill down to PO detail).

— Where is shrink or waste an issue?



Business Questions
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Out of Stock (Outs)

Inventory Purpose

Sales & Operations
Planning

Iltems currently out of stock? which categories or stores?
- For how long?
- Root causes?

Inventory plan impacting stores? DCs? What are the trends?
Inventory for each item by category?
— Projected demand by store type? By promoted vs. basic items?
- Biggest changes to inventory vs. prior week?
Reduce days of supply without impacting sales?

Performance against sales goals?
Promotions on the calendar for items?
— Performance of similar items on prior promotions?
- Inventory level for an item we want to promote?
Reliability of suppliers for this item?



Data Size and Characteristics
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Forecast Scorecard

Suppliers Scorecard

Out of Stock (Outs) Scorecard

Inventory Purpose

Sales & Operations Planning

62 Billion

42 Billion

6 Billion

124 Billion

50 Billion

69

57

48

56

36

45

41

36

Weekly

Weekly

Daily

Weekly

Daily

104 weeks

104 weeks

104 weeks

53 weeks

104 weeks
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Challenges with Existing Systems

* High processing time—manual compilation and aggregation taking hours

» Building scorecards time consuming hence done monthly

» Slow response times—minutes & hours to return gueries

* Resources waliting for days to get insights

« Contradicting reports because of data silos and lack of common integration logic
» EXxisting systems not scalable up to trillions of rows

* Not possible to drill down to granular details

» Tableau couldn’t optimally perform due to volume of data and query limitations

« Connecting live via Hive did not work
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What we wanted to achieve? B

To create a performant solution where multiple prior attempts had not succeeded. Data volumes and query
complexity exceeded Tableau’s recommended best practices.

It seemed like an impossible task...

Trillions of records from 50+ tables and sources

Historical analysis at the lowest granularity with 30+ filters
Centralize and standardize data logic

High performance

Scalable architecture

Self-service access — with controls

Security for internal and external users
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Why we chose Kyvos?

« Surpassed our SLAs—sub-second responses for most queries

« High concurrency—supports our 5,000 users and vendors
 Scalability—availability of lowest grain for 2 years of data across business units
 Flexibility—immediate data access as it becomes available

« Seamless connectivity with Tableau—SOQL connectivity to maximize
Tableau performance

« Responsiveness—excellent support and professional services
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Walgreens Use Case-0ld State

S&OP  Various methods of

Scorecard and Dashboard

Generation
REPORTING —
VISUALIZATION

« High Processing Time

* |nconsistent Data sets

Business

Objects « Data sourced from across

Merch Portal

SERVED — Macro excel

Oracle the network

Netezza * Manual Report Generation

I | l
Data
Hadoop Store Box DC Box RDBMS
Warehouse
A A A A A A A

DATA

A
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Walgreens Use Case—New State

e Centralized scorecard
and dashboard

— ' generation
A s oo 414 _
REPORTING _| ‘ i ﬂ Pl .
VISUALIZATION ¢ S §3ﬂ . Illl 3 +.+ Reduced processing

time for timely reports

 Data unification across

the network

 Consistent data sets

* Highly-responsive
Warl‘::ea::use RDBMS Store Box DC Box Mainframe
dashboards

DATA
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Tableau Performance with Kyvos

Forecast Scorecard 62 Billion 104 Weeks 74 TB 10 seconds
Suppliers Scorecard 42 Billion 69 36 104 Weeks 70 TB 6.8 seconds
O ErSIRES OV | e 57 45 104 Weeks 19TB 8.2 seconds
Scorecard
Inventory Purpose 124 Billion 48 41 53 Weeks 29 TB 9 seconds

Sales & Operations

. 50 Billion 56 36 104 Weeks 74 TB 7 seconds
Planning
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Walgreens Big Data Architecture

Business Users &
Yendors

Tahleau Server

Admin/Designer

Tomcat Web Disk cache
server Mem cache

Kyvos Bl Server - Highly

%*;',‘ RVUDS Available

Sales |

IntEgi'atiun

»

Cube build

SCIMFanid

scm cooked ||

Faracast
k J
Ingestion FW
Pracess Caontraol F\WY

bicm cache

Raw Cooked

. Dimans |a11¥ |

Edge Node Hadoop Cluster Hadoop —Consumption Kyvos
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Supplier Performance Use Case

Objective: Enable our vendors to analyze their performance at each item and store level
Including lead times, shipment, and forecasts.

To provide row level security for each vendor’s data.

Supplier scorecard fully automated, available weekly with KPIs on supplier performance
e Walgreens Supplier Management team able to
. consolidated

e Supports to identify trends and take action

Supplier direct access to their KPIs and performance trends with row level security
e KPIs for and

e KPIto PO Drill down to
* Best/Worst performing items
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Supplier Performance Use Case

Scorecard updated weekly with drill down to PO Line and Shipment details by vendor

Executive Dashboard = Analyst View = Store View DC View DC Supplier PO Line Details GMM View Scatter Plot Comparison = Supplier Comparison

AG Week Begin Date Supplier Scorecard - Analyst View
6/18/2018

vend_nbr SSIS Current Period SSIS Previous SSIS Percent DC SL Current DC SL Previous DC SL Percent OTFR Current OTFR Previous OTFR Percent
Ad Week End Date Period Change Period Period Change Period Period Change m

6/30/2018

Select KPls 98.42% LA 014%| 99.28%

$SIS-DCSL-... * 96.61% 97.23% 062% 75.67%
98.94% s9.13% R 87.70%
98.56% 98.55% 001% 9482%
98.09% 98.01% 008% 87.42%
99.08% 99.04% 004% 83.22%

s525% o EEEEEY

97.53% 97.05% 0.48% 97.23%

Select Time Frame

Time Period -La...

6722459 100.00% 100.00% q
6726638 100.00% 100.00% 24 |
10714713 100.00% 100.00% 24
11718542 100.00% 100.00% 24
17714713 100.00% 100.00% 24
25 24715116
24716083
24719743
24723066
46 1712882
1716757
1720656
3712882
3716757
3720656
4712882
4716757
4720656
6712882
6716757
6720656
8712882 -

PO Line ltem

dc_loc_name po_nbr po_line_n.. wic_nbr ops_dept_nbr_name |Rev Ordere..F effective_orde.. tot_rcvd_units wvendor_on_ti

_CONNECTICUTDC 17714713 1 24.00 24.00 24.00 24.00|
PERRYSBURGDC 11718542 1 [ 24.00 24.00 24.00 24.00
WAXAHACHIEDC 10714713 1 24.00 24.00 24.00 24.00
1
1

WOODLAND DC 6722459 l 24.00 24.00 24.00 24.00
6726638 24.00 24.00 24.00 24.00
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Supplier Performance Use Case

Scatter Plot Comparison  Supplier Comparison

Select Ad Week Supplier Scorecard - Supplier Comparison

Side by Side
Supplier e

Supplier 1: 31120 - GHIRARDELLI

COMPANY Supplier 2: 48100 - MARS INC

Supplier 3: 45185 - LINDT & SPRUNGLI

Comparisons

Supplier 1
31120-GHIRAR... ¥

Supplier 2

COGS Current Penod
COGS Previous Perod
COGS Percent Change
DC SL Current Penod
DC SL Previous Pernod
DC SL Percent Change
Fél Rate Current Penod
Fdl Rate Previous Penod
Fdl Rate Percent Change
HDOS Current Ponod
HDOS Previous Penod
HDOS Percent Change
FDOS Current Penod
FDOS Previous Period
FDOS Percent Change
Inventory $§ Current Penod
Inventory $ Previous Penod
Inventory $ Percont Change
OTFR Current Penod
OTFR Previous Penod
OTFR Percent Chango
SSIS Current Penod

S Previous Penod

IS Percent Change
Sales $ Current Period

Sales § Previous Penod

Sales $ % Change

COGS Current Period
COGS Previous Penod
COGS Percent Change
DC SL Current Period
DC SL Previous Penod
DC SL Percent Change
Fill Rate Current Penod
Fill Rate Previous Penod
Fill Rate Percent Change
HDOS Current Penod
HDOS Previous Penod
HDOS Percent nge
FDOS Current Penod
FDOS Previous Penod
FDOS Percent Change
Inventory § Current Penod
Inventory $ Previous Penod
Inventory $ Percent Change
OTFR Current Period
OTFR Previous Penod
OTFR Percont Change
SSIS Current Period

SIS Previous Penod
SSIS Percent Change

ps $ Current Period

Sales § Previous Penod

Sales $ % Change

COGS Current Period
COGS Previous Penod
COGS Percent Change
DC SL Current Period
DC SL Previous Penod
DC SL Percent Change
Fill Rate Current Penod
Fill Rate Previous Penod
Fill Rate Percent Change
HDOS Current Penod
HDOS Previous Penod
HDOS Percent Change
FDOS Current Penod
FDOS Pr us Penod
FDOS Percent Change
Inventory $ Current Penod
Inventory $ Previous Penod
Inventory $ Percent Change
OTFR Current Penod
OTFR Previous Penod
OTFR Percent Change
Current Period

Previous Penod

SS
SS

S Percent Change
Sales $ Current Penod
Sales § Previous Penod

Sales $ % Change
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Out of Stock Iltems

Landing Page

Outs Scorecard: Landing Page e o @

Executive Activity = SC Owner Root Cause = SC Owner Details = Benchmark = Raw Data

Executive Outs

Out of Stock trends for
Puerto Rico stores, | .

filtered on selected e - .
OpStudies it

Select Filters Navigate to view

Owner
GMM Demand Manager Demand Planner
(Al v |[(an) v [ (am) v SC Owner Root Cause SC Owner Details
Item
Opstudy SSIS [—
(Multiple values) v | Include v il

®\
Store
Market MDG State
9- PuertoRico v |[(a) v |/ (am) -

Benchmark Raw Data

Vendor
Market Vendor DC Vendor

(All) v |[cam -

15 16 17 18 19 20 21 22 23 24 25 26 27 1 2 3 4 S 6 7 8 9 10 11 12 13

28 29 30

Duration
W z0+
B 2540
M 1625
8-15
| EN
Wo2

w
=

Total Outs

2K

=
e

o
P
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Inventory Purpose

Objective: Identify ways to reduce excess days of supply across 9,000 stores

by analyzing all products at the store and distribution center level.

« Critical component of Supply Chain 100MM+
. . ) ) Customers 20,0:?0
 Four business units—different planning and 7 st I!;‘:umo ier
; Partners

forecasting needs for each

* Need to engage vendors and merchants to stock
the right SKUs

 Inventory Management flow—tracking inventory
to DCs and stores for better customer
experience 9,000

Stores

—_— 5
, 2 Regional
ap Distribution
Centers and

DSD Suppliers




Last Refresh Date: 10/6/2018

Pie Charts: Executive View

Inventory

7/1/2018 _ Currently viewing inventory data of selected Ad Week 7/1/2018 versus prior Ad Week.

P ur p ose S

e e = B O

W 10H 100 FDOS IOH 100 FDOS I0H 100 FDOS [o];]
Basic LW 19% ¥ 1131% 4 0.66% A 0.18% A 2 62% ¥ 0.10% & 166% ¥
LY 0.00% 0.00% )09
« Current positions for all levels Vo | T oo | s il Bt o s
LY 0.008 0.00% 0.00% 0.00 0.00 0.00%

in the supply chain

- Yo comparisons

- WoW comparisons

Chain IOH Chain IOH WOW3% Chain 100 Chain 100 WOW3% Chain FDOS OH Chain FDOS OH WOW %
—_ L arg est C h an g eS by Ghain Inventary 8,8 K -0.55% K 9.95% o 0.66% -~

DC Total HH K 0.51% LK 0.72% 2t 4.03%

C ate g (0] ry Basic Total T, HHHK 0.18% HHL K 2.62% s 4.03%

Safety Stock s K 1.86% K 5.15% n 5.46%

° V | g 1 d t 1 d t fy Cycle Stock P o78% K 421% # 1.61%

IS u a u I e.S O I e n .I Order Constraints # HHEK -12.65% HH HHEK 1.09% i -12.52%

patterns, drill for details, make ThesetclSasic Cppornty —— e e a0 .
N Non Basic Total i K 7.00% HHE HHHIK 1.00% ]
adJ u Stm e n tS Non Basic K 7.00% 1.00% 0

Store Total 58, SHEEK 0.79% st K 164.04% . -28.12%

LK 142.69% H#H -28.12%

 Chart builder tool to identify s
outliers, research issues I — o e -

Chain Total Inventory Dollars On Hand (Click to drill to Detail Dashboard)

Inventory

May 20 May 27 Jun 03 Jun 10 n 17 Jun 24 Jul 01 Jul 08 il 15 il 22 ul 29 Aug 05 Aug 12 Aug 19 Aug 26 Sep 02 Sep 30



Merchandising

Inventory Purpose

Drilldown to details against
2 billion records per week

Pie Charts: Analyst View - Stacked Bar Chart

Hierarchy Solve G
GMM Name (Al X
(A1) -
gegment Select Time Frame Start date End Date Chain MetricSelection Select Units or Dollars
T . o oy Ontns s
(Al -
TxK.
€M Name: T3K - Super Bucket
(Al bl B Theoretical Basic Opportunity Ordering Constraints B Shelf Min Mon Basic with Forecast
TxH B Safety Stock I Forecast Not Live (Entering Discontinu... [Jl] Non Basic with No Forecast
Product Filters (A1) M
Division ,ms Store Total Inventory
Al - 1 L
District
Opstudy All) =
&:GENERALGR.. ¥ 800K
Store
Category (A1 M
(&I x g 800K
be 5
g
H
g
=

:<----——————----
= - = - - p - o - p o o
5 5 g : 3 5 2 : = 2 g : :
> > [ = [ [ - - - o™ L= o
L} B 3 3 =
E E 3 3 3 3 4 3 3 3 3 E 2 E

Aug 26

Merchandi

ising

Hierarchy

GMM Name

[710)]

DMM Name

(A1)

CM Name

[70)

-

Division
(A1)

Opstudy

6-GENERAL GR.

Category

(All)

Sap 02

-

Last Refresh Date: 10/6/2018

Sep 30

Segment Filters

Solve Group

(All) B

Segment

(ar) -

Txk
T3K -

(A1) -

Location Filters

District

(Al -
Store

(A1) v
b

(Al .
Vendor Name

(1) -
MCLInd

(A -

Last Refresh Date: 10/6/2018

Pie Charts: Analyst View - Stacked Bar Chart

Select Time Frame
26 Weeks

Start date End Date Chain MetricSelection

Ll 5/20/2018 8/19/2018 Store Total Inventory On Hand

Select Units or Dollars

-

Super Bucket

Store Total Inventory On Hand (Units)

Inventory

s 8 = s a k=4 3 = S 5 - = s 3 2
= : c c S o = - = a o
L a 3 5 4 3 3 3 a < < =4 P w

Bucket Description

afety St

Template

Invantery

Basic

Inventory Details

Store |
OHSelz
ected

Chain10H Chain 100
Selected  Selected

Store 100
Selected

DCIOH
Selected

oCI00
Selected

Planolink Desc Opstudy Department
40000507946 - CHICKEN/SEA LIGHT TUNA WATER S0Z
40000916649 - ARMOUR VIENNA SAUSAGE 4.60Z CAN
40000404160 - OLD EL PASO TACO SEASONING MX 102
40000397507 - BUMBLE BEE TUNA SALAD/CRER 3.502
40000920737 - NICE! PRUNES POUCH 902

40000303156 - JIF PEANUT BUTTER CREAMY 1602
40000487433 - HEINZ KETCHUP EZ SQUEEZE 3207
40000360990 - BUSH S BEST BAKED BEANS ORIG 8.32
40000981999 - NICE! INVERTED HONEY SQUEEZE 2402
40000513220 - BUMBLE BEE CHNK LGHT TUNA WTR SOZ
40000464531 - BUMBLE BEE SLD WHTE TUNA WATR 502
40000979595 - NICE! UNSWTND APPLE SCE RG 40Z 45
40000445798 - HIDDEN VALLEY ORIG RANCH 1602
40000490717 - GRGIANT WHL KERNEL CORN 15.250Z
40000832423 - HORMEL MARY KTCN CRND BF HSH 1407
40000633639 - SWEET BABY RAYS BBQ SAUCE ORIG18Z
40000361222 - DOLE PINEAPPLE CHUNKS 2002

1535 0 0 o 1535 (1]
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Performance: Tableau on Kyvos

Inventory Purpose Example Introduction
* Filtering 30+B Inventory Records

« Across 17 weekly partitions

* For multiple store segments...

 In under 10 Seconds
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Executive View = GMM/DMM View  Analyst-Store/DC | Stacked Bar Dashboard | Analyst Detail | Graph Builder | Vendor View | Analyst Store Drill Down | Analyst Detail DrillDown | Exec View Drill Down
o . ) : Last Refresh Date: 10/6/2018
pr i Pie Charts: Analyst View - Stacked Bar Chart
Solve Group
GMM Name (20 %
(A v
L5 Select Time Frame Start date End Date Chain MetricSelection Select Units or Dollars
— g St ot venory on i e
(All) -
TxK ¥y~
CM Name (all) E Super Bucket
(Al v | [ Theoretical Basic Opportunity [l Order Constraints B Cycle Stock B safety Stock B Non Basic B On
TxH

rrm—
Division Store Total Inventory On Hand (Units) (Click to drill to Detail Dashboard)

-

QD " | — 800M
Opstudy | (a) |
| (al) v |
Store 600M
Category ' |(’°‘”) '|
All v =
(4D | DC S
= |
(Al . 3 A00M
: E
%
Vendor Name 200M
(Al v |
: |
MCL Ind oM = | — [ ey [
(o] o (o] — — (o] (] (o] (=] [as]
= = C c = c = = o o
= = ) —3 i | (03] ()
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Tableau/Kyvos Development Key Points

Leverage the Strengths of both parts
- Pause/Resume when changing filters

- Help users make good design tradeoffs (e.g. breadcrumbs,
no. of filters)

Getting the data design right upfront is key
- Hierarchies must be fully qualified in Kyvos
- Measures should be defined in advance
- TDS file from Kyvos required to show hierarchy in Tableau

Appropriate partition schema is critical
- Optimize based on analyst use cases
- Use Kyvos Partitioning to support fast query response time

Minimize Tableau layer calculations
- Weighted calculation using LOD function of Tableau
- Data source joins



Benefits

Super fast response times on trillions of rows
On-demand analysis

Instant insights

Single source of truth

Minimal IT dependency

Scheduled automated pre-aggregation

Drill down to lowest level of granularity

Tableau on steroids

TABLEAU
CONFERENCE

* Reduced time to insight

» Better forecasting visibility

e Granular drill down that was impossible before
* Improved supply planning

* Reducing out of stock items

* Cost savings on excess inventory

* Enhanced supplier collaboration

 |dentify sales opportunities sooner

* Ability to share and collaborate across teams
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| essons Learned

A picture paints a thousand words

It's very important to provide accurate visualizations

Criticality of data visualization at this scale

Deliver essential information and make visualizations user friendly
Focus on exact business requirements

« Technology stack is important, but correct infrastructure is more
Important

* Choosing the right technology partners
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Q& A
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Thank you!

Meet Kyvos Team at Booth #628
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Please complete the
session survey from the
Session Detalls screen
In your TC18 app
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