 We ekb‘
Notebook

| | | 1 | | | | | d
! a = = =& = - ., . ! = - =

Logistics

y

Second
Semester

2024

5
O



i |

)

' [

E— lechwe. over 29,2.202Y o , S
' /-} halk; A?}_ 0113\‘ !OL")""*“L'A WAE N tc.,\o)_ ,’nlt,”lg,_/ v o ofics {’f“"if’*’d"""/* -
""'-- S— Awkcw’"msins,) . -
’»---__--_, -}sol\'ma. - )o’)\s‘.csv —- - S

’ r" 0{"‘!““, _sohedisns  shack Kme _ansd_ Lar). 1.494//*_“1“ AnYLEf -
— —=heugshic _salulions: w\m. e ,qyl o hc«a/- Jn,,_ﬁt [ MJ/«:MI.J_ u]ongy-’lm—»«—-_

. L.).CO"Q(‘C&(E&I o5 __(\__3])@!_ 5‘,,‘._‘ HoTaY .".m,l /ma__txr__ﬁy _aﬁf-{m-\_l_, _mL__b:_"’___WC_,IKVU.-——_

S

IN““_-J"‘ N—— ,_J(mud__ii,‘.'b,,,-lkg,-,op!-'r:gl. _____ ———————————————
S g_lnlhn-,l_,is\_su@p'é_ _Choin (welWork) P(SC) I -

SR

=

P g .J__.—Sjsj‘fm o 3\70,& ,0{5& n Eﬂv‘Ur\S (‘An&-/ P{acc.»zs, )}]nv/-_ _in "(rgQ]_“A }-a c_mu:(_[ ol ,‘np, lS '
(a3 Fioed_proclect ) '

—_____,'_____infa__(x_ﬂcluch oC Sefices ,far; cuslomess,

|

/ - "'jwolb ]-
— ﬂow_ :;p r/ces g

| | informetion

J monl 5-.4,/ cus Fo /ame
————J‘A&J@LS}L%AL&_Q_ LJ———XFP’MQMML“WM

l/ (B_"ﬁé’g._mlmk o@mﬂ»‘ml\}
Ulithia Your Fioe, other  Licms.

— De: 3'1—9109/( Pmalmhm_dg@r Imeals. p— A-Supplers .
B_L@M/W/meﬁjmdlﬁipiﬁm_cgﬁhcds Re .’ Suppl o (ened S _on 1)

C-_Sales aned mujfci'aa_oiefbrlmnts. C- Cushopers
D- L:ovjcg_okpﬂ(fmed_ 0- /. 7 (Cuslemas (aw./ 50 anl )

[’ -’(5 L(INce EW\.UJﬁS{ c“!EESISElSH_

- lomishe secuice _aced ronspleleed lie _opecedhions il is o okeision Lo Qe
— (how to_beunspock ? fhen? bt .. )

b}hahi,wha__.ﬂ_ms__b_.&s}_g 1M e

,JMPOJ:}anch
ﬂfﬁuenLﬁupp/;.ndmd’ 8 _Hey- to bo”om e _prtl A mosl. Pres

| Plhd s eyishes T (CSCM P slebinfinn)

. -a_‘pf.l;rjﬁ_ﬁpﬁ,’_g_ﬁm@h_mgneﬂcm/ |het Piancs cirple ments caned _conlools Fhe
eHicienk sefleckive Rowond _ared_revise  Plow anol_Slocuge «f opels, Seruices anod
relodec] _inkenehon _behveen tne goinl et ongin__Gnod N (oin/. v!cons«p/vm o

meek  Cuslepmers’ raguiremenk .




\ A
J
¥
 E—— '*ﬂ-’XﬂoV}_::.}ﬂn‘iwc\rJ{M e _,,,gumgc;mu_lncmbwbmg- e
o =>_Bus-‘ne:.s__ b e ——————— S
' T ———— .\_.\-I.nbouno/_log.‘sj;csj _SHPPL'C.(_JV_} _mangAgéur{r\ ta,.ACﬂ(‘f).QJ_‘a— DRt
b 2 Medegieds m oameement s Within e ma nuntaaducing campR0g -
33 Ph ySiced_obislibdion s ma nu/aLkﬂAg_.mapq n_g_.f.\f’/--@b*—!m r ———————
S 7 achieving,oksieed cbjeckie while — —
o Al_l-/pﬁgl.‘m_%io_ld_gu:r:% whed 3o commy bheed ((Z:t:;[%*_-"i‘ar[fﬂl"—““’—}im—/“ﬁ"‘w I_JBJ
'___ | B)EHcrenc Y USng. resources in fhe  besh Wergy-
: - AnaSe BA s (s ePy sy V] a0 ol a0 ~53 g, B R R
: ...plans, implements and controls... S
5 - 3 levels of decision-making -
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1 Strategic Level R o L:cr:t;; itiies
2 | ~Capacity of Facilities
. l -Resources
' ' -Flow of Materials

- A ol -Resource Allocation
9 Tactical =::}%-;?K‘_ e/ || Medivm Term Capadity Allocation
‘ -Inventory Policies
[ -Scheduling
' -Routing
' > -Truck Loading
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:-—“‘ From Logistics to SCM

' CSCMP definition

) o“Supply chain management encompassesthe planningand management of all
activities involved in sourcing and procurement, conversion, and all logistics

f——— management activities. Importantly, it also includes coordination and collaboration

with channel partners, which can be suppliers, intermediaries, third party service

'h—-————f—-—

) demand management within and across companies.”
Key Ideas

}————— oExtends concept beyond firm’s suppliers and customers

| oStresses partnerships and collaboration

providers, and customers. In essence, supply chain management integrates supplyand



e Supply Chaln Management Act1v1t1es “;

All activities required to plan and operate a supply .
network, including;: - o

> Relationship management B College of _

o Finance > BUS]I'\ESS__ 2l _

o Product marketing . e

o Facility design ) Ind ustrial® o 7
~— ¢ Demand forecasting N Facilities Layou - .
EEes=es o Inventory control and DESlgn ) 5% -
——— ¢ Production planning and scheduling - Produchon -
s o Logistics resource scheduling . Planm ng an d =4

o Transportation management :
T Network design N Inventory Control 1

— Challenges in Managing

Two main challenges

~———— oUncertainty

cGlobal optimization
Difficult for one organization

-———  More difficult for many
Successful supply chain management can create sustainable competitive advantage

oCost

———  oQuality 1
oFlexibility
oResponse time

e ——————— e e
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In-class Example

Choosing a Transportation Mode

Hypothetical company has:

* 1 plant, producing | product

* 1 warehouse, storing the product from which customers supplied directly
* Plant keeps 0 safety stock inventory, warehouse maintains 100 units

* Average customer demand rate at warchouse: 10 units/day

* Plant produces 10 units/day

Suppose we would like to compare two modes of transportation for moving product from the
plant to the warehouse. We want to make a mode choice decision that minimizes total cost.

Rail:
» Shipments in railcars containing at most 400 units
*» Cost: $1200 / carload
* Transit time: 20 days
Truck:
* Truckloads of at most 100 units
* Cost: $700 / truckload
* Transit time: 3 days Inventory costs
Inventory cost:
Value of items at plant: $500 / unit
Value of items at warehouse: $512 / unit
Inventory holding cost rate: 25% of value per year held
Plant space cost: $20 / unit*year

Warehouse space cost: $25 / unit*year



Goal :

« Our goal is to determine the optimal shipment size q for each mode, and the total cost of
the optimally configured system.

Assumptions:

« Assume for now that we will never ship more than a single railcar or a single truckload at
a time when minimizing cost

1. What are the annual inventory holding costs at the production plant? (Include the space
and holding cost in this calculation.)

2. What are the annual inventory holding costs at the warehouse (Include the space and
holding cost in this calculation.)

3. What are the pipeline inventory costs for each mode?
4. What are the transportation costs for each mode?

5. What are the total cost equations for each mode of transportation?
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DiijtI’ﬂ’S algorithm
e Requires that ¢;; = 0

Initialization:
. 0 )J=28
v() — {+oc otherwise
. 0 J=23
pred(j) — {—1 otherwise
PERM = . PERM = N
[terations: '
while PERM # O
1. Let p € PERM be node for which v(p) = min{v(j), j € PERM)
2. PERM — PERM U (p}
3. PERM — PERM \ {p}

4. For every arc (p,j) € A, j € PERM leading from node p:

(a) if v(p) + cp; < v(J), then:
e v(j) — v(p) -+ Cpj
e pred(j) — p

1. Assi :
i gn to every node a distance value. Set it to zero for our initial node and to infinity for
all other nodes,

[

. Mark al .. 2
| nodes as unvisited. Set initial node as current.

L

. Forcu . ; . A
rrent node, consider all its unvisited neighbors and calculate their tentative distance

E:f:n;nec“:iiln-ltial_ node). For example, if current node (A) has distance o.f 6, and &E edlgfc

this dismng;:ll.wllh another node (B) is 2, the distance toB !hmu‘gh 'A will bf.:l6+?—-'ﬂ,z r

for the in; 'e is less than the previously recorded distance (infinity In the beginning, Zero
¢ initial node), overwrite the distance.

ode, mark it as visited. A

- W hen we are d b of the current 1
¢ done considering all ll.ﬂ'g 1D0rSs fina and
! g l igh rded now is 1

- H in; 1 ce reco
minimal, not be checked ever again; 115 distan

w

ise, set the unvisit

If al
Inodes have been visited, finish. OtherW
ﬂOdB“

distan
ce (from the initial node) as the next rcurrent
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Example # 1: G
using the vertex

iven the graph in the Figure shown
Aos the starting source.

below, n
Use Dijkstra’s algorithm-

Iteration
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Bellman-Ford algorithm

Sometimes, label-corvecting algorithm. No requirement of non-negative arc costs. Often
more eflicient in practice for sparse transportation problems.

Initialization:

UU)Q—{U ji-.'l

‘+oo  otherwise

’ 0 J==
d —
pred(7) {—l otherwise
LIST = {s}
Iterations:

while LIST # @:
1. Remove node p from top of LIST
2. For every arc (p, j) leading from node p:
(a) if v(p) + ¢p; < v(F), then:
e v(j) — v(p) +cpy

e pred(j) — p
o if j ¢ LIST, LIST — LIST + {3}
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Example:
Given the graph in the Figure shown below, find the shortest paths to all nodes using the vertex s

as the starting source, Use Bellman-Ford algorithm,

Iteration
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Multi-label algorithm
Initialization.

Initially, the opio; L
mlmhei k : 10 rflogm node s is given label (0,0);. (The subscript indicates the reference

¢ this label, and the seript indi is label exists at node
s) All . ’ superscript indicates that this label exists a
) All other nodes receive no labels. The predecessor for this label, pred(1) is 0.

Iterations:

while LIST # ¢

1. Remove label k from the beginning of the list. Suppose label k has components
(dk,tk)f, so that it exists at node p

2. For every arc (P, j) leading from node p:
(a) Create a new label 1 at node J where (d,, t,) = (di + dpj, tx + tp;)
(b) Define pred(r) = k

() Add label 7 to the end of the LIST
(d) Compare label r to each existing label (dy, ¢,) currently at node j:

i. If d, > d; -and- t, > t,, then label r is dominated by (dgy tq). Discard the

new label, and remove it from LIST.

ii. Else If d, > d, -and- ty 2 1, then label r dominates label g. Discard the

label (d,, t,), and if necessary remove it from LIST.
iil. Else retain both labels

Stopping criterion:

When no labels remain in LIST, this indicates that no remaining label corrections can

he found, and all of the paths have been found.
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Minimum Cost Paths

Question .
Suppose you have

to make it b © BOne to the grocery store and stocked up with a week of groceries. You would like
0t el 7 Ome in a reasonable amount of time without traveling too far so that your ice cream does
fi 2 he: grocery store will be your starting location, referred to as s, and your house will be the
1nal desunatlon,

: referred to as 1. The table below shows all connections in the transportation network
yYou will use to tr

4 travel home (if a connection is not in the table, that arc does not exist in the network).
¢ table also gives the distance and time between any pair of nodes for which a connection exist.
Connection | Distance Time
(s,1) 4 1
(s,2) 3 1
(1,3) 4 2
(1,4) 1 3
(2,3) 2 4
(2,4) 3 2
(3.0 2 2
(4,1) 2 2

(2) Draw the network, labeling each node with the appropriate node number {s,t,1,2,3,4} and labeling

each arc with the cost (dy,t;) where dj is the distance of the connection and #; is the time of the
connection.

(b) Use the multi-label algorithm to find the minimum cost paths from the grocery store s to your

home ¢, where the two types of costs being considered are described below. Show your work in the
form of a table as we did in class.

i.  Find the minimum distance path from s to .
ii. Find the path from s to ¢ that minimizes the total time.

\U\,’?—\
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