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Supply Chain Management

for eCommerce
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TRANSFORMING SUPPLY CHAINS

Eliminate Waste. Innovate. Build Capabllity.

CENTRE OF INNOVATION

. o
MANRGEMENT @ REPUBLIC

POLYTECHNIC

2/3/2018 2




Centre of Innovation for Supply Chain i
Management (COI-SCM) cenrr of oAl

Established 2012 in partnership with

help Singapore-based companies EDB SPRING
develop and deepen o SNIpOIC

supply chain & logistics expertise

through

Innovation in process, N 7

and technology - \
)/ |

Building Capability Scalablility for Growth




SUPPLY CHRAIN

Food Manufacturers and Distributors cenTne or miovTIon

REPUBLIC POLYTECHNIC
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Engaged in Diverse Industries

SUPPLY CHRAIN

MANRAGEMENT
CENTRE OF INNOVATION
REPUBLIC POLYTECHNIC

Polyclinics
ﬂ SingHealth LGT 5] Logistics

o =
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R i3y “ s
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SUPPLY CHRAIN

FOOd ecom merce E/IEIF?I'EEI%FGIEN"S\E\;\IIO-I;
)

REPUBLIC POLYTECHNIC
ﬂ L&

peLiveroo foodpanda

/;

honestbee

gw!@o« v erain FEIREEN recmart EA?ERT

(Gmarker

l-*l

o || e RI‘ ’m l Ic GD DOOR-TO-DIOOR PARCEL DELIVERY SERVICE ( I Corouse”
IR A VAN TED LOGISTI LUTION
GRATED LOGISTICS SOLUTIONS SHOPBRCK HET'I.T'I o
€¢ ey g 0010

' 'fs @ Cold Storage @
| The fresh food people FairPrice

T RO ADBU-L Sv:ﬂind Reliable C )M ﬁl! M R G Li'
- K ~¢] TA-Q-BIN

AIRPAK EXPRES'S %ALA

Www, arpak-express. com

Qbroop (ﬁ?ﬁB

For feed th ¥/




SUPPLY CHRAIN

eCommerce Platforms s
3 prestoshop (TE0CoMmeRe () $4° TS0 eI
- () iCommerce - post

Iﬁll\/lagento*‘ ¥ volusion

opencart &» SCI Ecommerce

* Use mailchimp to track newletters/campaign
click through and conversion statistics
 Use Google Analytics to track sales funnel

* Standardize 2 10 C i
* SKU codes/description

Gladna Striped Dress - Colour : Navy Blue, Size : XS
Gilda Embroidered Dress - Size : S, Colour : White I GOOQ|€

e Postal code in address Analytics

2/3/2018 8



SUPPLY CHRAIN

Supply Chain LEAN Flow cene o miovio:
* Food Supply Chains pulls from store/warehouse

— Store in turns pull from production and suppliers
« What is the throughput per line of item? Why?

aMinsper = = S s e e s s e s s s e m-----—
order/line
item
10min 10min
Current
Customers

Purchase Receiving Order Picking and Staging, Loading
from Supplier And Putaway  Processing Packing and Delivery

Product Packaging ?




SUPPLY CHRAIN

Supply Chain LEAN Flow CEmTne o i iaTion

REPUBLIC POLYTECHNIC

« eCommerce pulls even more from the store
— More space needed for smaller SKUs, more picking,

more packing, 20min
, Minsper =777 oo s s ms e s s e e
order/line 17min
item
13min
10min eCommerce
Current
Customers

Purchase Receiving Order Picking and Staging, Loading
from Supplier And Putaway  Processing Packing and Delivery

Product Packaging 10




Supply Chain LEAN Flow

SUPPLY CHRAIN
MANRAGEMENT
CENTRE OF INNOVATION
REPUBLIC POLYTECHNIC

« eCommerce pulls even more from the store
— More space needed for smaller SKUs, more picking,

more packing,

, Mins per
order/line
item
13min
10min 9min
. | 0
6min
Purchase Receiving

from Supplier And Putaway

Step 20

Order
Processing

Picking and
Packing

eCommerce

Current
Customers

Staging, Loading

and Delivery

Product Packaging

11



Product Packaging - Better Visual

SUPPLY CHRAIN

MANRAGEMENT &

Management ;i
CCCCCCCCCCCCCCCCCCC

1 2 3 4 5 6 7 9

1 2 3 45 6 78

* Helps to identify the product
faster for putaway and picking
* Less mistakes



Product Packaging - Better Visual o
Management AT AR

ABCDEFG T20 Tablet 28’s
ABCDEFGRPATabletps

1 2 3 4 5 6 7 9

== * Products
E— * Inner cartons
h— s eumas e Quter cartons

e A AT B A —
v -t - 4-*»,.4.‘{~ S s 13__ ‘-

= -4

s 2z B~  Storage/picking
* Helps to identify the product locations

faster for putaway and picking  * etc...
* Less mistakes



Product Packaging - Better Visual

SUPPLY CHRAIN

CCCCCCCCCCCCCCCCCCC

Man ag ement CENTRE OF INNOVATION

For inbound,

outbound, QC,

@ < urgent orders,
L)

number of

pleces

* Helps to identify the shipments, orders, groups of
orders faster for putaway and picking
* Less mistakes y



PrOdUCt PaCkaglng - Better Vlsual SUPPLY CHAIN
Mana gem ent BENTRE OF INNOVATION

CCCCCCCCCCCCCCCCCCC

e Can visual
management be
applied?

* Canvisual management |k i
be applied to your
product packaging, and
your operations”?

2/3/2018 15



Product Packaging - Inner and Outer
Pac kag | ng GERTREIHINNOYATION

REPUBLIC POLYTECHNIC

e Quter packaging can help
faster piece picking for
ecommerce and at retail
level

2/3/2018 16



Product Packaging — use Free Bar
and QR COdeS MANRAGEMENT

CENTRE OF INNOVATION
REPUBLIC POLYTECHNIC

2/3/2018
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Product Packaging — use Free Bar

d MANRGEMENT
an R CO eS CENTRE OF INNOVATION
Q REPUBLIC POLYTECHNIC
. L B |
ssozssss INDUNOMAMD oo WNEUTNNANE o MOMMRMAMATEN e
' = e AP § % 123- Aral -l - B F £ A-
SR ] 11T e 111111 1711111 5
’ f T =image("https://chart.googleapis.com/chart ?chs=150x150&cht=gr&chl=" & A1)
S ][ T e 1111 i I 2 s : =
Product Code Location . [=]2[x]
Vehicle 1 i
Tanmay Ee
e (11T CYTITAYEY e 111101 N
e |1 [ ATHTTUTTET o 1TV NITON : Saikat
wazssse | IONN
waons IINNHRINON 3
Invoice/Document N http:ffwww techtipsd
number ame

21000  BLACK

Immn g

0888

Lo
S,
LY
A
P

£ 1-OR

- Use barcodes and QR codes to speed up product
Identification, with minimal mistakes

- barcodes and QR codes is free on Excel and with google ;

2/3/2018
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Product Packaging — GS1 bar code for

International shipments

SUPPLY CHRAIN

MANRAGEMENT
CENTRE OF INNOVATION
REPUBLIC POLYTECHNIC

Sy amazon
Vertical bars and spaces of varying

widths which represent digits

IRERR S RIBE AR ZEE L

2. Code 8§ I T I T | L

Unigue GS1 identification number
GSltthm=FE Number?

(also known as product GS14Sl#meE
identity card number) | I |

B — M TN GS 1L ERE FR#wm IS GS1 Company Prefix GS1ATISE
(X B/ ES Gh Y B3 i 5LA%) Iltem Reference? ZEf&n£23E ik 2

GS1 Prefix GS1 Company

ﬁ Shopee
BEM

Taobao.com

S

Check Digit #2415

Global Location Number I d e n t i fy

LN 1=

Center
| | |

Global Location Number Global Location Number

ebay

Global Location Number

o

Manufacturer Item Case Pallet Transport  Distributor  Transport Pallet D'S'"b“tw" Transport  Case Item  Store Customer

| | | J

im‘im

Global Trade Item Number Serial Shipping Container Code

Global Trade Item Number



SUPPLY CHRAIN

Product Packaging for Logistics Cost
Savings cEs or oAl

Oorigimnal Configuration New Configuration

Number of Cartons = 120 Number of Cartons = 300
Area Efficiency = 77% Area Efficiency = 91%

e Savings as more products are moved and stored
« More cost savings efficient material handling with a full pallet

« Standardization of packaging reduces cost in managing
different packaging types: 20



SUPPLY CHRAIN
MANRAGEMENT

Order Processing - eCommerce cenTse of oo

workfusion-workspace - WorkFusiay opfiy.rpae - RPA Express Recorder - a

File Edit Search RPA Recorder Window Help

OvydRDe:iE |Quick Access|:| 83 | [E]
5 Actions Library & Slee v=o recording-1517277450436.rpae ' cathaytry2.rpae recording-1518397788338.rpae cathaytry3.rpae cathayseal2.rpae *shopfiy.rpae 2 -
Ws3 ® Replace with new recording @ Insert recording Bl Play recording ¥ Publish to Control Tower ¥ @ Exportcode ¥
Files and Folders
(© Execution Control Actions Flow Act.. A Repeat
4 % Mouse “ Click Mouse (click left button) @ !
Mouse Click % Click Mouse (click left button) @ Repeat the nested actions: | 2 | times
Mouse Move = Enter Keystrokes (Ctrl+a) Ef Advanced
Mouse Drag w Enter Keystrokes ({DELETE}) 4]
Mouse Scroll = Enter Keystrokes (typed text) @ Comments
4w Keyboard “ Click Mouse (click left button) 4]
Enter Keystrokes @ Repeat (4 times) 4]
@ Conditions = Enter Keystrokes (Space) @
< @ Loops @ Repeat (4 times) @
While # Enter Keystrokes ((ENTER}) @
~ “ Click Mouse (click left button) 4]
i ? = Enter Keystrokes (Ctrl+a) 2
@ Media Files @ Recorder V s Enter Keystrokes ({DELETE}) 4]
[5 1518701023160-anchor-1518701023171 A = Enter Keystrokes (typed text) @
[51518701023160-anchor-1519197291154 “ Click Mouse (click left button) @
@ 1518701023160.png ® i}
[51518701082944-anchor-1518701082954 . 6]
[ 1518701082944-anchor-1519197134835 ) 0o
@ 1518701082944.png ™ (@]
[51519182408505-anchor-1519182408522 ) )]
@ 1519182408505.png . (@]
[81519182670073-anchor-1519182670103 - @}
@ 1519182670073.png - (m]}
B 1519182904142-anchor-1519182904156 ORepat D iney O
@ 1519182904142.png @ (@]
. [ 151918316544 1-anchor-1519183165463 < - ]} v
~ aranannarrase % >

3:40 PM

21/2/2018

e consolidate picking for multiple orders is
a|WayS faSter 2/3/2018 21



Order Processing - eCommerce

SUPPLY CHRAIN

MANRAGEMENT
CENTRE OF INNOVATION
REPUBLIC POLYTECHNIC

* VLOOKUP SKUs to

where its storage
location

SUM | i X v Jfc || =VLOOKUP{U
A A B C

1 "_s_k_u ______ _ |bin location |

2 | ABCO0OS ¥ 01-01-10

3 ABC2001 01-01-10

4 ABC2002 01-01-20

5 ABC1002 01-01-20

b ABC0003 01-01-30

7 ABCI00L | 01-01-30

8 ABC0001 ’  01-01-40

9 ABC0002 01-01-40

10

11

 Consolidated Picklist for
Pick and Pack

5 .

3 |Sum of Lineitem quantity Column Labels -

4 Row Labels - #1007 #1008 #1009 #1010 #1011 Grand Total
5 | ©01-01-10

6 ABCOOOS 2 3 5
7| ABC2001 4 2 6
5 01-01-10 Total 2 4 2 3 11
9  =01-01-20

10|  ABC1002 3 3
11 01-01-20 Total 3 3
12 ©01-01-30

13 ABC0003 1 1
14| ABC1001 2 4 6
15 01-01-30 Total 2 5 7
16  =01-01-40

17| ABCODO1 2 2
18 ABCO002 3 4 7
19 01-01-40 Total 3 [ 9
20 |Grand Total 5 8 9 5 3 30

Sheet5 | Sheall *)

Rasdy ¥

« Consolidated picking is not only faster, but minimizes errors too
 Different colour paper for each day of the week?

2/3/2018
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Robotic Process Automation (RPA) for

SUPPLY CHRAIN

MANRAGEMENT &7

eCommerce and Beyond T

Able to WOrk

Self-configured
with multiple

automation for

- Z |\
Systems residing | ||:|L_|, manual, repetitive
currently in tasks
desktops/laptops

start small, increase its support checking
use at your own time
and pace

Flexible, j Reduce
scalable use - I errors and

2/3/2018 23



SUPPLY CHRAIN

Order Processing CENTRE oF iovarion

REPUBLIC POLYTECHNIC

As-Is Process

. Write down . Write down Write
Write down Write down .
. the consolidated down a
orders on Key in the breakdown

cartons by

) ) breakdown of
prederigied | orders in
Autocount

L 4

f
car

f te

t

ing

* Try not to write down orders

To-Be Process and then type in

. — Key in directly (use shortcut
Consolidate orders for ke S)
Key in different companies and y
orders in 2 generate forms to facilitate — Headsets
Autocount pickingacrecking, and _ Answering machine to take
eliver
’ orders

— Use order templates in Excel

24



Order Processing

SUPPLY CHRAIN

MANRAGEMENT
CENTRE OF INNOVATION
REPUBLIC POLYTECHNIC

Order Information in Accounting System

AlBE C D E F G H | KL M N 0
Doclo DocDate  Debtor Code Debtor Name Delivery Date Detal Description Oty ItemCode UnitPrice UOM Area Sub Total NetTotal Estimated
1 Delivery Date
7 TRUET23%49 |14/42013 0TO08 9007 Tampines B E£k4 1f1/013 1F010 15T (1, S IN
7 TRUE (23855 |11/1/2013 3008009 639 Balestier m T 11213 100005 0.5 [3, 25 3L
4 TRUE (23855 [14/42013 008008 639 Balestier TR BETT 11213 10001 LA 13, 18 35
G TRUE (23855 [11/1/2013 | 3008008 639 Balestir iR AT 1013 30007 11K6 B3 13 35
G TRUE (23835 |11/1/2013 300F006 | 168 Bedok South BLELR 100002 0.33pc5 (1 13 W6
7 TRUE (23835 |13/1/2013 300006 168 Bedok South FUISELR o[ 40004 0,655 (1, 25 N6
3 TRUE 23835 (12013 00006 168 Bedok South BT . 4) D00s 0.55PCS 1, 0 106
0 TRUE (23835 |13/1/2013 300005 168 Bedok South G LR D-SEAN SPROLTS B 40007 11K 11 44 N6
10 TRUE 72335 |11/1/2013 | 300-F006 | 168 Bedok Sauth B, : FCHICKEN FRANK FER10Pcs pkt 4F0i4 17T 11 58 W6
11 TRUE 23835 |11/1/013 3007006 | 168 Bedok South LS, 111/2013  FLONG FISH CAKE e85 10pes pkt 1F019 15PT (1L 15 W6
47 T0HF 241 14017 [3nMant 12T M 11T IRTA AN T TN MR i3ore A ] £7 45

* All the information is already in the accounting

system




Order Processing

SUPPLY CHRAIN
MANRGEMENT
CENTRE OF INNOVATION
REPUBLIC POLYTECHNIC

ML - S ST W U
A B C D
1 |Sum of UOM UOM |-T
2 Detail Description CTH {blank)
3 F-CREAM DORY £H|8(%)
4 F-FRIED CHICKEN CHOP fE384L(%) | 1 [Sum of] UOM |7
5 F-TAWAN SAUSAGE 52 & k(%) 2 Area| ~ [Detail Description ~|CTN___ (blank)
6 F-TEMPURA FISH B S 8(H) 3 [=1. |F-CREAM DORY %#|&(5)
8 N-MAGGIE MEE H34 () g F-TEMPURA FISH B& &)
9 N-YI MIAN f#E(H) 6 N-HONG KONG NOODLE. 5 w1
1‘1’ (blank) 7 N-MAGGIE MEE #0. hag)
e 1.s 8 M- MIAN B E T
2. For Pickin — R
g 3 1. Total I A — For Deliveries
10 =2, |F-TAIWAS o SAL. SEERE)
11 N-MAET = MEC B30 T8 A B & >
i 1 | Sum of | uomM |7
12 M LA 15':%} 2 Alr-ler: ??l' Debtor Mame | ~ [Detail Description CTHN
13 | 2. Total 168 Bedok
- vy 3 |=1. | = South F-CREAM DORY = F8(55)
14 =367 Rt ! DORY ##E () T4 > F-TEMPURA FlSHyE%E(ﬁ}
15 . ED CHICKEM CHOP ¥E; 5 Kallang
16 lF L AIWAN SAUSAGE &:8% 5 SIPlace ¥88% |N-HONG KONG NOODLE FH#mE()
-TEMPURA FISH B8 8(%) ° 508 R MAR R
18 N-MAGGIE MEE ¥ S\ & (i) Lavendersk
‘ = R N-MAGGIE MEE ' S\E(5S)
19 & Total 81 Whampoa
7 =(blankF-TAIWAN SAUSAGE &E8& s o= N-MAGGIE MEE 'S4 E(#8)
4 (blank) 9 MY MIAN R E(FE)
528
22 (blank) Total 10 STampines  |F-TAIWAN SAUSAGE &8 (38)
23 83
o 11 —IMacpherson |F-CREAM DORY ZHI8 ()
For Staging 12 N-MAGGIE MEE % &(38)
9012
13 —ITampines F-TEMPURA FISH BB &(i)
Loyang Point
14 =S N-HONG KONG NOODLE 3 E(#)
15 NEYT MIAN 3 & (7a)

16 1. Total

|




SUPPLY CHRAIN

Order Processing — Accounting Software Maymssment

CCCCCCCCCCCCCCCCCCC

Type Iin customer code to quickly pick up the
most recent order to quickly re-order

Upload orders on Excel template to create sales
orders

Cloud and mobile friendly Sale
Pricing tiers by customer group b i
Cross selling and bundling features WBusiness
Bin/storage location association

Consolidate orders for batch picking  # Dynalrcr:icg?/&

~ “ Microsoft Dynamics NAV
netiquette

THIME MAMMOTH

EzyProcu

27




SUPPLY CHRAIN

Order Processing — Consolidate Emaill
Orders cEs or oAl

& workfusion-workspace - WorkFusion Recorder - rpae_project/test3/test3.rpae - RPA Express Recorder - o lEN
File Edit Search RPA Recorder Window Help
He A L HER H© Quick Access%éi = |[&E
7 Actions Library 52 #1887 70 Crecording-1499938187423.pae  completeorderfromemailrpae | test3.rpae & | recording-14999381 87423rpae testd.rpae test3rpael 1.1GA T~ °
;::‘pr:icaﬁon @ Replace with new recording @ Insert recording B Play recording ¥ Publish to Control Tower ¥ @ Export code ¥
cel
- > Error Handling Actions Flow Act.. #A
® Wait % Click Mouse (click left button) ¢
[ Clipboard % Click Mouse (click left button) ‘
- 4 Terminal “ Click Mouse (double-click left button) .‘
ms3 “ Move Mouse €
@ Execution Control = Enter Keystrokes (Ctrl+a)
4 % Mouse = Enter Keystrokes (Ctrl+c)
Mouse Click “ Click Mouse (click left button)
Mouse Move “ Click Mouse (click left button)
Mouse Drag = Enter Keystrokes (Ctrl+v)
Mouse Scroll “ Click Mouse (click left button)
s Keyboard o | = Enter Keystrokes (Ctrl+{DOWN})
e = Enter Keystrokes ({(DOWN})
& Media Files € Recorder Variables 2 + Search =C % Move Mouse % * 192 %
T | [ e - Select a node in the tree to edit it
Name Type Default Value % Move Mouse
image Boolean false % Click Mouse (click left button)
ordergood Boolean false = Enter Keystrokes (Ctrl+a)
variable String order good = Enter Keystrokes (Ctrl+c)
“ Click Mouse (click left button)
= Enter Keystrokes (Ctrl+v)
“ Click Mouse (click left button)
s Enter Keystrokes (Ctrl+Shift+{RIGHT})
= Enter Keystrokes (Shift+{F10})
% Click Mouse (click left button)
 Enter Keystrokes ({ENTER})
“ Click Mouse (click left button) v
% > |l £ 2

—— e - ] 5:12 PM
18/7/2017

== Local Disk... || O ¥ orders - ed... 3 Pl i)

2/3/2018 28



Storage and Picking

SUPPLY CHRAIN

MANRAGEMENT
CENTRE OF INNOVATION
REPUBLIC POLYTECHNIC

01

10

02 1|03
11 || 30
12 || 29
13 || 28
14 || 27
15 || 26
16 || 25
27 || 24
20 || 21

04 || 05 06 || 07 08
31 |[ 50 51 |[ 70 71
32 || 49 52 || 69 72
313 |48 | —>, HI 68 73
34 || 47 54 || 67 74
35 || 46 ss || 66 75
a6 || 45 ﬂ 65

37 || a4 57 || 64

38 |H A |ls8] 63 78
39 || 42 59 || 62 79
40 1| 41 &0 || 61 20

Adapted from van den Berg ) 2012

2/3/2018

- Pick location

15 | Pick sequence

First pick

A010601

Last pick

A080501

29



SUPPLY CHRAIN

Storage and Picking CETN B ot

REPUBLIC POLYTECHNIC

Pick lioth =sides at the same time
(zig-zag)

11 g | 12 ‘

13 | g 14 MRIHAN EELAA 01 A
15 g | 16 —— —_—
17 L g 18 |
19 g1 110
111 g 112

< 1.2 . . T
* Name picking locations to pick ﬂ%\ﬁ) 014

left and right as you walk
through to pick

* Pick for several orders at the
same time, shorted by location

« Use visual management for

your storage locations too — AISLE BAY LEVEL oSk DT
* For the last digit, use 10, 20, 30, 07-110- 10 { lliirRH

ratherthan1, 2,3 2320 20

910 - 20 1 MIPS




SUPPLY CHRAIN
MANRAGEMENT

Storage and Picking cENTRS on ovAToH

Slow Moving

- Pick location

15 | Pick sequence

First pick
A010601

Last pick

Fast Meving ool

"Ej Adapted from van den Berg J 2012 ’\.f

2/3/2018 31




SUPPLY CHRIN By
MANRAGEMENT &

Storage and Picking CEnTRE o ouATIoN

4 ¥,
L el

o “é; P -
* Pick and Sort for different customers in a pick
wave

p—

2/3/2018 32



SUPPLY CHRAIN '

MANRGEMENT

CENTRE OF INNOVATION
REPUBLIC POLYTECHNIC

Transportation and Staging

33

2/3/2018



LEAN Manufacturing and Packing

SUPPLY CHRIN
MANRAGEMENT &
CENTRE OF INNOVATION
REPUBLIC POLYTECHNIC

y
Y

* Line balancing to use minimal space and get the required throughput
e E.g.fold carton boxes as you pack, at the same rate
e Save space, overall less work, and higher throughput

Line Balance : Simple Example

/ ‘-__ e ——*f '-—~, e
S A /Z-v-ﬂ’ /7 v precessing )

Line Balance : Simple Example

X —— . )}
‘ﬂ: Ovtmmdlcﬁoﬂ which -:: =38 "-Jh. wedory Wty Re “0“"“‘\
~ e AR B
— Causes the other b/wgsics e AR T TIspontion e
ey T | — . Fm”
mins o 20mns 14 mins 10 mins
1
L] e [ lw [
-_'Emstl-*[—ﬂ— Thls wem.i | ™ ns Lp'wlu
Mmm s WAIT for rrus! WAIT for
operator? | operator 3

15
20

me 15

: I . -

o

( Promotes one- Avoids Minimises the 7 Reduces
piece FLOW overburden wastes Variation
15 mins 15 mins 15 ming 10 mins
‘ A
- 2l . .‘.‘
1 D 2 | ﬁ 1 3 E Py 31
Redistribute the work




. SUPPLY CHRAIN
Delivery N

REPUBLIC POLYTECHNIC

AM pickuy ass\snme-’\f* f)-v:(‘e - bi posxal et

@\ A g

Lim Chu Kang
70
hoa ] r :
Bt.Pa e
4

Semhawans

M @ Toc ?u\"'c"’\
With Permission from $SPH Straits Times Classified

Bedo

 Where is the biggest eCommerce postal code zone in
SI ] ga pO re ? 2/3/2018 .



SUPPLY CHRAIN
MANRAGEMENT

Excel tool for Delivery Planning CENTRE OF WKOYATIoN

A B C D E F G H [ J K L M N 0 P Q R S T -
1 Original Sorted
2 Address Postal  OrderID TSlot Quantity |Address Postal Order ID TSlot Quantity Postal Sequence Sorting & Routing Algorithm User Guide
3 |Warehous 368355_| 0 0 0 Instructions
4 45SIMSDF 380045 11308491 T12 7 1. Go to "Set-up" worksheet to set up conditions for the routing.
5 30LORON( 388164 11359461 T10 5 2. Copy addresses, postal codes, order IDs, Tslots & number of bags into "Sheetl" columns A
6 3GEYLANG 389779 11360162 T12 0 3. Click the button below to run the sorting & routing algorithm.
7 162 DAKOT/ 390062 11359112 T10 3 )
8 33EUNOS 400033 11337967 T10 15 RupSortng &
9 18UBIRO/ 408616 11358625 T10 1 Routing Algorithm!
10 11 UBIRO/ 408723 11357441 T10 9 4. Go to "Results" worksheet.
11 62 UBIRO/ 408734 11265574 T10 19
12 81 UBIAVE 408830 11358793 T10 6 © Republic Polytechnic, 2014, All Rights Reserved. Any unauthorised copying will constitute a
13 11JALANL 409074 11291019 T10 5 Notes to take
14 2 KAKIBUK 415942 11358002 T10 16 * "sequencelndex" worksheet must be in the current workbook
15 10KAKIBU 415946 11275429 T10 17 * "Sheetl" must be the current active worksheet
16 7 KAKIBUK 416239 11351253 T10 9
17 34 LORON( 416827 11361048 T12 0
18 14 LORON( 417060 11360489 T12 0
19 62 LENGKC 417455 11359210 T12 0
20 S5JALANM 418924 11359759 T12 0
21 60SAINTP 423467 11355144 T10 8
22 121 TELOK 423805 11337608 T10 31
23 16 RAMBU 424292 11361069 T12 0 .
Sheet1 | sequencelndex | Set-up | Results = Sample data ® q »
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Excel tool for routing

SUPPLY CHRAIN

MANRGEMENT
CENTRE OF INNOVATION
REPUBLIC POLYTECHNIC

A
Original
Address
Warehous
45 SIMS DF
30 LORON(
3 GEYLANG
62 DAKOT/
33 EUNOS
18 UBI RO/
11 UBI RO/
62 UBI RO/
81 UBI AVE
11 JALAN L
2 KAKI BUK
10 KAKI BU
7 KAKI BUK
34 LORON(
14 LORON(
62 LENGKC
5JALAN M
60 SAINT P
121 TELOK
16 RAMBU

Sheet1

B C D E
Postal  OrderID TSlot Quantity
368355 0 0 0
380045 11308491 T12 7
388164 11359461 T10 5
389779 11360162 T12 0
390062 11359112 T10 3
400033 11337967 T10 15
408616 11358625 T10 1
408723 11357441 T10 9
408734 11265574 T10 19
408830 11358793 T10 6
409074 11291019 T10 5
415942 11358002 T10 16
415946 11275429 T10 17
416239 11351253 T10 9
416827 11361048 T12 0
417060 11360489 T12 0
417455 11359210 T12 0
418924 11359759 T12 0
423467 11355144 T10 8
423805 11337608 T10 il
424292 11361069 T12 0

sequencelndex

Set-up | Results

F G H I
Sorted
Address  Postal Order ID TSlot Quantity
Warehousy 368355 0 0 0
4FLORADI 507026 11358934 T12
108 PASIR 510108 11360265 T10 11
418 PasirR 510418 11358073 T10 11
579 PASIR 510579 11359537 T10 b
760 PASIR 510760 11359670 T12 7
476A PASIF 511476 11355554 T10 b
476A PASIF 511476 11360501 T12 0
16 PASIRR 518166 11359922 T12 0
85PASIRR 518212 11359170 T10 10
11ELIASG 519964 11360643 T12 10
Click&Colle 819663 11360042 T4 2
9AIRLINEF 819827 11357486 T10 8
3017 Bedo 486121 11347886 T10 20
33 CHANGI 486445 11359123 T10 17
38 EASTW( 486453 11359441 T10 15
141 SUNBII 487199 11351158 T10 8
273 TAMPI 520273 11360146 T12 0
294 TAMPI 520294 11359999 T12 5
427 Tampi 520427 11358497 T10 8
495ATAMI 520495 11358502 T10 8

Sampledata  (3)

L M N 0 P

Postal Sequence Sorting & Routing Algorithm User Guide

Instructions

1. Go to "Set-up" worksheet to set up conditions for the routing.

2. Copy addresses, postal codes, order IDs, Tslots & number of bags into "Sheetl" columns A

3. Click the button below to run the sorting & routing algorithm.

Run Sorting &
Routing Algorithm!

4, Go to "Results" worksheet.

© Republic Polytechnic, 2014, All Rights Reserved. Any unauthorised copying will constitute a

Notes to take

* "sequencelndex" worksheet must be in the current workbook

* "Sheetl" must be the current active worksheet

2/3/2018
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Excel tool for routing

SUPPLY CHRAIN

MANRGEMENT

CENTRE OF INNOVATION

REPUBLIC POLYTECHNIC

SKY

Technology
#1 GPS Tracking System
www.skyfy.com.sg

= LMkee &

SIM

Dk it

z# @EWT@UQH

Agile Innovations

CROJJTRACK

No. of VE drivers:

A B C D E
1 |Address _|Posta| OrderID  TSlot Quantity Assigned driver
2 33 EUNOS CRESCENT 400033 11337967 T10 15 VE1
3 18 UBIROAD 4 408616 11358625 T10 1 VE1
4 11UBIROAD1 408723 11357441 T10 9 VE1
5 62 UBIROAD1 408734 11265574 T10 19 VE1
b 81UBIAVENUE 4 408830 11358793 T10 6 VE1
7 11 JALAN UBI 409074 11291019 T10 5 VE1
8 60 SAINT PATRICK'S ROAD 423467 11355144 T10 8 VE1
9 121 TELOK KURAU ROAD 423805 11337608 T10 31 VE2
10 16 RAMBUTAN ROAD 424292 11361069 Ti2 O VE2
11 175 CARPMAEL ROAD 429914 11360008 T10 6 VE2
12 66 MARINE DRIVE 440066 11358687 T10 10 VE2
13 5SIGLAP ROAD 448908 11358880 Ti2 O VE2
14 7 SIGLAP ROAD 448909 11360404 T12 O VE2
15 1 MARINE VISTA 449025 11358927 T10 15 VE2
16 5 SIGLAP GARDENS 456111 11357984 Ti2 0 VE2
17 39 JEDBURGH GARDENS Driver Experience and Quantity of bags/orders:
18 2-B Frankel Drive
19 48 ELITE TERRACE
20 9 EAST COAST TERRACE
21 3 RHU CROSS
22 101 HAIG ROAD
23 163 HAIG ROAD
Sheet1 | sequencelndex
ey 2

2/3/2018

No. of N drivers:

Experience |No. of CartoiNo. of orders
VE 70 15
E 60 10
50 5
2
2

38




SUPPLY CHRAIN

Order from Supplier and Recelving —
Accounting Software CENTE or iovaTon

Traceability - give PO to supplier to link lot number of raw material
to manufacturing batch and customers through DO/invoice
Full bar code and QR capability to be printed on PO, workorder

Put clear specs for supplier and do sample checks
Supplier cannot deliver goods with an earlier expiry date

Update reorder points for multiple/group of SKUs easily

— For local suppliers, can order more often to save space
Bin/storage location association WBusiness
Mobile app to associate storage location/zone

S@ y_ “.Microsoft

» @ Airtable Sage Accpac Dynamics Ax
@ ~ “..,Microsoft Dynamics NaAv
EzyProcL netiquette

THINE MAMMOTH




SUPPLY CHRAIN

Receiving — Acceptable Quality Limits
(MIL 105) Sampling Plan CENTRE or oo

Put quality specs clearly in your PO and sample check limits
Cannot have an earlier expiry date for goods delivered later

Most widely used:

Inspection level Il & Normal Inspection 4. % defect you can accept
\
Lot size (Number of Gene spection levels Code | Sample ]
orcered products) | T _:) m letter size 1.0 15 € 25 40 3 65
S B B B B
9 o 15 A B C = B BT T e S S
16 to 25 b C D 5 T =0 =0 =0 =1 =
26t 50 C D £ = AT =0 =0 =1 = =3
51 to a0 C E F F 20 50 51 51 =2 %3
91 to 150 D F G 5 5 21 T 51 [ =2 =5 | =5
151 to 280 E G H H 50 PE =3 =3 =5 =7
281 to 500 F H J J 80 %9 =1 EE) 7 =10
501 to 1,200 G J K K 125 PE =5 7 510 | =14
1,201 to 3,200 H K L L C‘zﬂn_:). 55 57 (:_gm |:_514 s
201 to 10,000 J CLD M Pl WE | =7 | =10 -s14l€ 2| sz
10,001 35,000 K M\ N [N 500 | s10 [ st4 [ s21 \os21\[ s2
35,001 tb 150,000 L N\ P P Bp0 | s14 | s21 | s21 [Ns21 | s
150,001 tp 500,000 M P\ Q Q 1,850 | s s 521 S\21 s21
500,001 ahd over N 2 NUR R 2000 | s21 [ s21 | s21 [ s2\ [\ s
\ 2. Sample Size \

1. Total shipment Code Letter 3. Number to check 5. Acceptance Limit
guantity



Measure Performance for Continuous

Improvement

SUPPLY CHRAIN
MANRGEMENT
CENTRE OF INNOVATION
REPUBLIC POLYTECHNIC

atego ed e e ptio
Shipment accuracy Number of perfect orders shipped/Total number of orders shipped
Inventory Accuracy = Total physical quantity verified/Total system quantity or Total
number of line items without discrepancies/Total number of line items stored
Inventory accuracy - : :
Quality Inventory location accuracy = Number of storage locations without
Measures discrepancies/Total number of storage locations verified
Order fill rate = Total number of orders that can be fulfilled by existing
Fill rate inventory/Total number of orders shipped
Line fill rate=Total nuber of line items that can be fulfilled by existing
inventory/Total number of line items shipped
Order processing per .
P &P Total number of line items processed/Total number of labour hours
labour hour
. .. |Order process error % of errors in order lines processed /Total number of labour hours
Productivity Onits handled b
nits handled per labour . .
measures hour P Total number of units handled (in and out)/Total number of labour hours
. Total number of line items picked for shipment/Total number of labour hours or
Pick rate per hour o .
Total quantity picked for shipment/Total number of labour hours
Cost per unit handled Total storage cost/Average units stored over the account period (month)
Financial |Handling cost per unit Total handling cost/Total throughput units over the accounting period (month)
measures |Order processing cost per [Total processing cost/Total line items processed over the accounting period

unit

(month)

Transportation

Timeliness

Number of on-time deliveries/all deliveries

Delivery productivity

Average number of drops per truck

Error rate

Number of deliveries in full/with errors

Delivery productivity

Timeliness

Truck utilization rate

i S
'.A

What time the trucks actually reach vs what time trucks actually reach




LEAN Processes — Remove Wastes

SUPPLY CHRAIN

MANRGEMENT
CENTRE OF INNOVATION
REPUBLIC POLYTECHNIC

Making more than customer
demand, building up
unnecessary stocks.

Unnecessarily moving things,
equipment, parts, tools and
materials from one location
to another.

Unnecessary movement;
people walking to get things
which should be located
closer to the point-of-use.

Delays between operations
because parts are missing.
Stopped work: waiting for
parts, machines, or people.

Making too much or too
many. Completing a task
before it is needed. Making
products that the customer
hasn’t ordered.

Duplicate or redundant
operations, performing
wasteful steps that are not
required. Often because “we
always do it this way.”

VAR PAVERe)

Failing to produce a quality
part the first time generating
rework or scrap. Not
delivering the product or
service “right the first time.”

Failing to use skills and
capabilities of the workforce.
Not listening to people, using
their knowledge or learning
from past mistakes/issues.

474



Supply Chain LEAN Flow

SUPPLY CHRAIN
MANRAGEMENT |
CENTRE OF INNOVATION
REPUBLIC POLYTECHNIC

« eCommerce pulls even more from the store
— More space needed for smaller SKUs, more picking,

more packing,

, Mins per
order/line
item
13min
10min 9min
- 0
6min
Purchase Receiving

from Supplier And Putaway

17

10min

Order
Processing

Picking and
Packing

and Delivery

Product Packaging

eCommerce

Current
Customers

Staging, Loading

43



SUPPLY CHRAIN

How COI-SCM can help CeNTRe oF nicyarion

1. goRPA training and first use case
Implementation with food companies

— with SPRING support for SMEs, and in some cases
WSG/SSG support

2. goLEAN training and implementation
—  With SPRING support for SMEs

3. Specific Operations and/or Logistics Review
Projects

Contact person :
edmund_chan@rp.edu.sg

2/3/2018
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