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OUR COMPANY

Mahindra & Mahindra is an Indian 
automobile manufacturing 

company headquartered in Mumbai,
Maharashtra. It was established in 
1945 Part of the Mahindra Group,
M&M is one of the largest vehicle 

manufacturers by production in 
India.

LOGO

Our Main Man is always Right !!

https://en.wikipedia.org/wiki/Headquarters
https://en.wikipedia.org/wiki/Mumbai
https://en.wikipedia.org/wiki/Mahindra_Group


Manufacturing IT 
– Digital 
Manufacturing 
Team CoE

Auto Digital Centre – Aligned with 
Corporate Tech and R&D Teams across all 
Sectors

Auto, Farm, Truck & Bus, Electric Vehicles, 
Engines, Two Wheelers verticals

Presented:
Arun Kumar G.

OUR TEAM & 
DEPARTMENT
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About  DSCM & 
Warehousing

Digital Supply Chain Management & Warehousing:
• Team responsible for manage and optimize flow of 

goods, info across the entire supply chain.
• Also focuses on Planning, Sourcing, Delivering & 

Warehousing 

Warehousing: 
• Ensure adequate space for types of product
• Keeping track of stock level for each part
• Ensuring Avg Daily Demand meet
• Forecasting required space as per foreseen parts 

volume

Why Do Simulation ?
• Faster Change Management 
• Reduce Operational Cost
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Mercury is the closest planet to the Sun and the 

smallest one in our Solar System—it’s only a bit 

larger than our Moon. The planet’s name has nothing 

to do with the liquid metal, since it was named after 

the Roman messenger god
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Query In SAP

Part extract via warehouse and plant 

location code 

CleanUp The Data

Item ID and part count data extracted

Excel Macro

Warehouse count is mapped with respect 

to Item ID.

Space Calculation

Based on predefined type of storage, 

Space consumed by each part is 

calculated against part ADD.

Summary

Individual parts space cumulated against 

initial available space for overall volume 

consumption.

Project in details



Why Change to 
Simulation

❖Completely depended on Excel macro

❖More Lead time for change and new setup 
validation

❖Volume handling and Complexity issue

❖Data Integrity and errors

❖Collaboration challenge with real time data 

❖Unavailable of multiple options approach



Problem Statement 
& Objective

❖ Goal: To conceptualize and evaluate required warehouse space for the demand storage

❖ Objective:
❖ Validate the storage space required from the spreadsheet data
❖ Model should suggest the space available or additional required for storage based on storage type
❖ Model should suggest best storage type to optimize the space consumption for each part and improve the KPI’s
❖ Statistics Analysis of Warehouse behavior for fluctuating inward and outward part flow.

❖ Overview:
❖ The main parameter to alter the storage space consumption along with part counts are, “storage type” and “type of 

storage boxes” 
❖ Categorize the storage products to type of storage based on parameters like height, box type, stack limit
❖ Calculate the stack limit for storage products based on Type of storage boxes” like below

Corrugated Box only 2 stacks

Metal Pallet uptil 2.7mtr

Plastic Bin uptil 1mtr

PP Box uptil 2.7mtr

Stand uptil 2.7mtr

Trolley No Stack



❖ Understanding the conventional method of approach from SAP data export based 
on plant and Warehouse code.

❖ Parameters and constraint logic in spreadsheet data
❖ Segregate/add the details required for Anylogic model
❖ Warehouse details like 2D layout, No of docks, types of storages
❖ Warehouse resources details like standard pallets size, High Bay Racks pocket 

dimension
❖ Total warehouse space and actual space available for storage details
❖ Individual parts Average Daily Demand, Inventory norms, box dimension, type of 

storage, stack limits, parts per box details

Major Inputs & 
Approach



STAGE 1

Calculations and Model logic

Import the cleaned 

up and added field 

data into Anylogic 

model



❖ The Available space as per the layout dimensions of the warehouse

❖ Based on Type of storage

✓ Floor : 
▪ stack limit :- 2700/part box height (mm)
▪ floor print:- length * breadth of part box(sq.mtrs)
▪ aisle factor:- 1.3
▪ consumed floor space:- (warehouse part stock/parts  quantity per box/stack limit/floor print)*aisle factor

✓ High Bay Rack :
▪ stack limit:- <900(mm)
▪ standard pallet size:- 1200*1000*1000 (mm)
▪ part space print:- length*breadth*height of part box (sq.mtrs)
▪ parts per pallet:- standard pallet size/part space print
▪ factor:- 0.61
▪ consumed HBR space:- warehouse part stock/parts quantity per box/parts per pallet* HBR factor

✓ KLT :
▪ stack limit:- <900(mm)
▪ standard bin size:- 600*400*220 (mm)
▪ part space print:- length*breadth*height of part box (sq.mtrs)
▪ parts per bin:- standard bin size/part space print
▪ factor:- 0.0639
▪ consumed KLT space:- warehouse part stock/parts quantity per box/parts per bin* KLT factor

Calculations and model logic



❖ Logical conditions:

❖ When part fits both in HBR & KLT:

▪ Preferred to store based on less module/pockets to consume for the 
warehouse quantity

❖ overall consumed space:- Floor storage+ HBR storage+ KLT storage

❖ available space:- warehouse space- overall consumed space

Calculations and model logic

Logic Flowchart for Truck Arrival and Storing Parts



Key features in the model

❖ Options to alter the key parameters like initial stock 
storage, type of storage, dimension of pocket size etc
before model run as per requirement.

❖ For dynamic view, source parts are carried by truck and 
unloaded in dock followed by MHE’s from dock to storage 
location.



Anylogic model



Output

Business benefits

Following were the space utilization observations for the current input at Warehouse

• Hassle free statistical analysis for warehouse storage planning, irrespective of  part line items, 
warehouse location, resource parameters etc

• Easy comparison for available space & overall space consumed based on “type of storages”
• Accuracy in planning for effective space management
• In optimized option: restructured storage type data is exported back to DSCM team for validation with 

their master data



SAP Warehouse

Data in server
To local PC

Through batch 

files copy 

Generated Data

Old Input Data

Anylogic input

Clean up raw 

input through 

excel macro

Analysis/report

Anylogic model

Live Data setup

Old Data setup

Future



ANY QUESTIONS
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