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“The objective of this project is to design an integrated system that generates a bill of
materials for a given aftermarket compressor using records provided by Danfoss's

investigation and planning team”
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Project Background
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Where we come in M

Receive Compressor Inspection Planning Production Pack & Ship
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Set of Input Files

Bill of Materials

/
— MATLAB Script E

Manual Inputs
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» Compressor Inputs

System

Title 1
|nputs 1 Metrics
Compressor Type | 111G - /
Mini TT
K-300 -
> 0.5
Serial Number I:l
Claim Number I:l 0
0 02 04 06 0.8 1
X
Status Main Findings RootCause Concl
Finish - High gains when calibrated - Damaged forward T/D .. | Investigation ongoing. Request for original «
Finish Customer did not return the BMCC and front sensor ... | Without the BMCC returned the root cause
DeC|S|0n Finish - High gains during calibration - Forward T/D bearing... | Unit returned due to severe mechanical da
M akl ng Finish Damaged forward T/D bearings - Failed calibration - ... | Unit returned due to damaged forward tou
4 »

Output

Consolidates compressor

part data in one location

: Julian Villamil
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Input Field to get
relevant information

Allows user to select
input file

™ Serial Number

Column 1

Column 2

Search

Column 3 Column 4

Selects the output
path of the BOM

Export Flle D
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Opens modal dialog
box of current folders

[file,path,index] =
uigetfile

Allows user to select
input file

@ Upload File

Department of Mechanical
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Stores Filename and
path

(m portdat

importdata(filename);

Loads the data into
the array A

Tabulate the Array

Julian Villamil
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Inputs to get the
static BOM

Allows user to select
input file

>

Serial Number

Column 1

Ly @ Upload

Column 2

File
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Engineering

Search

Column3 | Column4

Selects the output
path of the BOM

Export Flle <+

Julian Villamil
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=

uigetdir

Opens modal dialog
box of current
directory

selectpath = uigetdir

Creates Output File
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Export Flie

Selects the output
path of the BOM

<

g

Julian Villamil
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Inputs to get the
static BOM

Serial Number

Search

Column 1 Column 2

Allows user to select
input file

/T @ Upload File

Column 3 Column 4

Selects the output
path of the BOM

Export Flle -
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Inputs to get
relevant
information

> Serial Number

Search
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B B is now a string
app.Edit.Field.Value

B = “input”

Julian Villamil
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Darifold

¢ | _ « Compressor part b
Steps tor replacement: number obtained to get static
R 5 BOM
O — )
» Repair order comes in -
‘I‘ ) « MO is made with b
N4 new components (BOM
- Components assessed: v= IS adjusted) J
« CAP assembly, i
IGBT, PMW, SCR
Manifold : : .
2' J o * After repair BOM is validated
Julian Villamil
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Conversation with Planner

Problem’s the planner faces:

Limited
amount of
correct info

Too much of
the process is
manual

Quiality issue
with inputs

Department of Mechanical
Engineering

Uncertainty of
success for

future part
replacements

X R CARRIERS I

Wejﬁp Anything, Anywhere, W |

D 12145 Ip| - [feor”
o /5024507 [Gos Cosd_

Julian Villamil
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The program consists of several steps:

.
V o—
-

=l Manual Inputs

= Input Files

-~

e’ Logic/Processing

- Output File

Department of Mechanical
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« Component Numbers

* These are the part numbers associated with each
individual part found on the compressor

* These numbers are typically written down by hand
and must be entered into the script manually

« Component Number Quantity

« Each component has an associated quantity

* Entered manually alongside the component
numbers

Department of Mechanical
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« Manufacturing Order Number:

* The way of tracking the manufacturing changes
* Follows the compressor down the line

« Compressor Part Number:

* Determines what Static BOM is to be used
* This helps determine how the script functions

I =g

\

Alex Wilson

) FAMU-FSU
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 The code requires two separate inputs files:
+ SAP Static BOM input file

A bill of materials that comes stock for a
given compressor repair.

* These are parts that will get replaced
regardless

* Downloaded from SAP
«  BOM Lookup input File
« Contains a list of all possible parts
+ Comments about part replacements

* Compressor part numbers with their
associated Static BOM

Alex Wilson
. Pt \ F a P I _F
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Component
17029¢€

183125

0110
0120
0130
0140
0150
0160
0170
0150
0200
9210
0220
0230
0240
0250
0260
0270
0280
0290

Order SM03| 10277541
Sys.Status  CRID MANC PRC

TTS350AHS2M010X0XXSXXX

L7 | QUAR

m
)

7

HeaderData Operations Costs Partner Objects Addrional Data Location Plnning | Control

Item Component Description LT Regmt Qty UM IC S..Sloc Pnt Op... Batch  Proc. Category
0000 170296 TTS300DGS2M010X0XXSXXX (> 1PC L | DT20 1351 0010 Reservation for Order
0010 183125 SWV 3-14 TT300-G-1-5T-G DTC B PC L  DT20 1351 0010 Reservation for Order
0020 888802 HOUSING - MAIN - TT300 SPECIFIC \_‘ PC L DI20 1351 0010 Reservation for Order
0030 200000 SHAFT KIT ASSY - 97.2LG 14-14 LAMLG | 0 PC L  DT20 1351 0010 Reservation for Order
0040 200144 IGV HOUSING ASSEMBLY - TT-300 EXTE. PC L DT20 1351 0010 Reservation for Order
0050 100329 KIT - O-RINGS (PORTS CONNECTION) | 1pCL DT20 1351 0010 Reservation for Order
0060 220009 RADIAL BEARING AND SENSOR ASSY IMP_| (> | PC L | DT20 1351 0010 Reservation for Order
0070 200193 MODULE SOFTSTART ASSEMBLY }2 PC L DT20 1351 0010 Reservation for Order
0080 250007 HOUSING TOUCHDOWN BEARING & SEA.. 12 PC L DT20 1351 0010 Reservation for Order
0090 200125 PC L  DI20 1351 0010 Reservation for Order
0100 310012 ]pc L DT20 1351 0010 Reservation for Order
0110 200231 PC L DT20 1351 0010 Reservation for Order
0120 264026 PC L DT20 1351 0010 Reservation for Order
0130 711123 HOUSING DIFFUSER - 1st STAGE 95TR 1 PC L DT20 1351 0010 Reservation for Order
0140 300046 MODULE BEARING MOTOR COMPRESSOR 1PCL DT20 1351 0010 Reservation for Order
0150 300047 MODULE SERIAL DRIVERS - Main Assy |> 1pPC L DT20 1351 0010 Reservation for Order
0160 300071 SHAFT ASSY - TURNING - 97 Lg. 14-14 L | '}: PC L DT20 1351 0010 Reservation for Order
0170 300097-2 MOTOR-2 POLE-97.2LG -11T PC L | DT20 1351 0010 Reservation for Order
0190 300287 IASSEMBLY - DC/DC CONVERTER 1PCL DT20 1351 0010 Reservation for Order
0200 370032 IGBT SUBASSEMBLY- SEMIKRON 3 PACK .| > PC L DT20 1351 0010 Reservation for Order
0210 700017 'SPACER - SLEEVE 1ST STAGE IMPELLER V 1PCL DT20 1351 0010 Reservation for Order
0220 700069 SHIM-AXIAL BEARING ADJUSTMENT 1 PC L | DT20 1351 0010 Reservation for Order
0230 700306 SPACER-SLEEVE 2ND STAGE IMPELLER 1pC L DT20 1351 0010 Reservation for Order
0240 700322 ICOVER PLATE - SUCTION 1pPC L DT20 1351 0010 Reservation for Order
0250 700323 COVER PLATE - DISCHARGE 1PCL DT20 1351 0010 Reservation for Order
0260 700425 INUT HEX - CAPACITOR MOUNTING 4 PC L | DT20 1351 0010 Reservation for Order
0270 700426 CABLE HARNESS FRONT BEARING SENSOR| > 1PC L | DT20 1351 0010 Reservation for Order
0280 700427 CABLE HARNESS REAR BEARING SENSOR |[> 1 PC L | DT20 1351 0010 Reservation for Order
0290 702002 INSULATOR - TERMINAL BLOCK CONNEC.. 2 1pCL DT20 1351 0010 Reservation for Order

<>
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A B C D
PN Comment

700344 Changed to 700344H

701569 Also add 901868 (x3)

902268 Changed to 902815

900272 Changed to 902881

902038 Changed to 902806

901021 Changed to 902838

901115 Changed to 902885

900041 Changed to 903684

900043 Changed to 902862

900915 Changed to 902857

902655 Check snubber

790013 Changed to 790013K

760019 Changed to 760020 on 3508400

783011 Changed to 783012 on TT350

782012 Changed to 782013 on TT400

902381 Should be 027H9122

400053 Has been replaced by 300186 on VT Ts

600051 Has been replaced by 300186 onVTTs

902569 Has been replaced by 300186 on VT Ts
770936H SCR not used on tt300 anymore

260029 Not being purchased - 702998 - also remove 510002

Comment Section

Department of Mechanical

Engineering

A
Vlookup
TT300CFM1
TT300CFM2
TT300CFM3
TT300CFM4
TT300CFMS
TT300CFM&
TT300CFMT
TT300CFM8
TT300CFM9
TT300CFM10
12 |TT300CFM11
13 |[TT300CFM12
14 |TT300CFM13
15 |TT300CFM14
16 |[TT300CFM15
17 |[TT300CFM16
18 |TT300CFM17
19 |[TT300CFM18
20 |TT300CFM19
21 |TT300CFM20
22 |TT300CFM21
23 |TT300CFM22
24 |TT300CFM23
25 |TT300CFM24
26 |TT300CFM25

== I TR W IO R

Static BOM Lookup

B

Gen TL

TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM
TT300CFM

Ctr

C D
TL Descr.
1 TT300PG10TD
2 TT300EHMT
3 TT300DGS
4 TT300PG12TD
5 TT300EF
6 TT300EHS
7 TT300PG10T
8 TT300EH
9 TT300FH
10 TT300DG
11 TT300PHIT
12 TT300CHE
13 TT300GH
14 TT300EG
15 TT300CGRS
16 TT300DGRS
17 TT300DH
18 TT300GHS
19 TT300FGS
20 TT300FH1
21 TT300EHE
22 TT300EHM
23 TT300GG1
24 TT300GG2
25 TT300PG11TS

Alex Wilson

FAMU-ESU
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« Existence:

1 |Component Number
« Does the component exist? 3 103465050
. . . 4 103465130
* Did the inspector write down the 6 jos4c2323
component number correctly I) I f13081107
- Did the script operator copy it over . 101176ro445
11 |176F6446
correctly 12 |176F6447
13 |176F3155
° 1 . 14 |176F3157
If the component does not exist: 1 1rersst
16 |176F3160
« The correct component needs to be 17 1TeEstot
found 19 |176F8529
20 |176F8530
« This is done by contacting the operator L IR
. . 23 |176F8320
« Or by referencing a previously approved = P
part list of the same compressor part 26 176F8342
number Alex Wilson

FAMU-ESU

Engineering 23
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e Alert the user when an incorrect Prompt ERIISIERREEANT oI S EEETRET )1 (=] g

. new part number, or enter 'S’ to ski
component number is entered. P P

* Prompts the user to enter the
correct value

* The user can enter or skip and Input New part #
continue entering other parts.

* In the output file, incorrect parts
are displayed in the notes

Replaces with
Output Skips part new part
number

Alex Wilson

, FAMU-FSU

' Engineering
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e The code will alert the user when Prompt EEIIs[erie=RIt=1g ST Ta =R o N=To[#=Tgle
'd' to delete selection

they have entered duplicate items.
« It will allow the user to edit the

selection
* Oritwill allow them to delete the Input
selection if it is a duplicate
Repair Sheet
Component number - |  Qty/-| UM/ -| IC|~
200000 1 PC L
200193 1 PC L
250007 1 PC L Deletes c
250007 1 PC L : User can edit
: Output Selection :
310012 ! PC L selection
711123 1 PC L
300071 1 PC L
700426 1 PC L
700427 1 PC L Alex Wilson
. FAMU-F
Department of Mechanical Engir}szerisng 25
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. Lookup tool determines if an item Prompt s item already on the static BOM
IS already on the static BOM.

« If so, the component will not be
added to the final BOM

* If not, it will be added Input

CI[IONETIE Componentis
not added to P

Output : added to final
final BOM BOM

Alex Wilson

AMU-ESU

/ Engineering
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* Finally, the code will export

the bill of materials

» Exported as an excel file

» Contains component
numbers of static BOM +
added components

Department of Mechanical
Engineering

Component Number | Qty | Item Number Comments
700069 H 220 FNJA
370032 1 200 #NJA
300287 1 190 FNJA
710250 1 20 FN/A
200000 1 30 #N/A
200144 1 40 #N/A
220009 3 6l Alsoadd 901868 (x3)
200193 1 70 #N/A
250007 1 80 FNJA
200125 2 90 #N/A
30012 10 100 FNJA
200231 2 110 #N/A
300071 2 160 FNJA
TO0306 1 230 #NJA
700322 4 240 #N/A
700323 1 250 #NJA
700425 il 260 #N/A
700426 1 270 #N/A
700427 1 280 #NJA
702002 1 290 #N/A
710557 1 330 FNJA

750206-1 1 340 #N/A
BRO18E-1 1 350 FNJA
Q02870 1 360 #NJA
900032 1 370 #N/A
200034 1 380 #NJA
900257 il 390 #N/A
902881 1 400 #NJA
900555 1 410 #NJA

Alex Wilson




Darifold

- Automate the manual inputs by changing the process

« Could scan in the parts instead of writing them down by hand

« Use scripting feature in SAP to automatically export the correct static BOM
when requested

Implement existing logic into code

Write a process manual

Need to validate script with correct BOM
- Review changes with Guido

Alex Wilson
| » FAMU-F
Department of Mechanical Engir}gerisng 28
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Backup Slides




300138:ABCYYDDD100001
! T al |
—

Part Number Serial Number

« Danfoss has a current scanning

system
« Danfoss also has a quality control
department

FAMU-FSU
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Compressor

failure
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Customer
submits IR
to Service

Team

A

.'/J‘

<

L
I

.

L

~
)

-
In Warranty f In Warranty
o Exchange
N
e ™~
Service team - InW ty If/"
confirms n Warran .
Warranty - gl Warranty Repair
Status . -~ -
;‘/
. ,/
~
o e . . "'\
Out of Warranty { Fixed Price Repair .
g and Upgrade
\ Program

)

,

i
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Morphological Chart

Coding Language Python MATLAB C
Quality Control Method Pareto Stratification | Statistical Sampling
Analysis
Inventory Control Method Six Sigma Drop shipping | Lean Manufacturing

FAMU-ESU

Engineering
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Binary Pairwise Graph

Total

1. Organization

2. Automate

3.Quality
Control

4. User
Experience

5. Adaptability

Total

Department of Mechanical

Engineering
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House of Quality

Engineenine Characteni stics
Improvement
—— T T T T T T T d
Units Sec byte % nfa nfa nfa nfa %
Customer Im portance Storage — - NP SR S
Requiements | Weight Factor Speed Capacity Accuracy | Usability | Aesthetic | Maintainability | Simplicity | Reliability
Organizes 5 1 9 1 1 3 1 9
Automate B 1 1 9 0 9 1 3
Controls Quality 3 0 1 9 1 0 3 3 9
Interacts with ,
User B 0 1 1 9 0 3 1
Adaptible 1 0 3 1 1 9 3 3
Raw Score (391) 9 23 79 71 24 69 27 89
Relative Weight % 230% | 588% [2020% |18.16% | 6.14% 17 65% 691% |[2276%
Rank Order 8 7 2 3 5 L 6 1

Department of Mechanical

Engineering
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Concepts

Selection Criteria 2 5 6
Speed + + +
Storage Capacity S S +
Accuracy + + +
Usability + + +

Datum (Current Method)

Aesthetic S + +
Maintainability + + +
Simplicity + + +
Reliability + + +
Pluses 6 7 8
Minuses 0 0 0

FAMU-ESU

Engineering &
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Concepts

Selection Criteria 4 6

Speed S +
Storage Capacity - -
Accuracy - -+
Usability - +

Datum (Concept 5)

Aesthetic - +
Maintainability - +
Simplicity . +
Reliability - +
Pluses 0 7

Minuses 7 1

FAMU-ESU

Engineering

38



Department of Mechanical
Engineering

Concepts

Selection Criteria 6

Speed +
Storage Capacity -

Accuracy +

Usability +

Datum (Concept 7)

Aesthetic S

Maintainability +
Simplicity -

Reliability +
Pluses 5

Minuses 2
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Metric

Target

Storage Capacity 0 <x < 10 Megabytes
Ease of Use Number of clicks by user |
1
Aesthetic Appeal 1-5 (customer satisfaction survey)
5
Information Obtained to Total Information 100%

Needed

Processing Speed

2 GHz to 4.0 GHz

File Conversion Accuracy

Files converted to files requested

100%
Data Format Accuracy File matches column and row assigned
Binary (1-0)
Part Conversion Efficiency Ratio of parts exchanged correctly to total parts

exchanged

100%
Reliability Below 7% average failure rate
Code Complexity 1-5 (customer satisfaction survey)

5

File Location Accuracy

Files placed in the correct location
Binary (1-0)

Organization

1-5 (customer satisfaction survey)
5

40
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Customer Satisfaction Survey

Question
1 = unacceptable 2 = poor 3 = satisfactory
4 = good 5 = excellent

Order of Satisfaction

1

2

3

4

5

How aesthetically appealing is the display of the product?

Is the code readable, organized, and reproducible?

How does the product compare to the previously used
method?

x) FAMU-FSU

¥/ Engineering



Criteria Comparison Matrix [C]
Storage | Accurac | Usabilit Reliabilit
Speed | Capacity y y Aesthetic | Maintainability | Compactness y

Speed 1 3 5 3 0.33 5 3 5
Storage Capacity 0.33 1 5 0.33 0.20 3 1 3
Accuracy 0.20 0.20 1 0.33 0.20 0.33 0.33 1
Usability 0.33 3 3 1 0.33 3 1 3
Aesthetic 3 5 5 3 1 5 5 5
Maintainability 0.20 0.33 3 0.33 0.20 1 0.33 1
Compactness 0.33 1 3 1 0.20 3 1 3
Reliability 0.20 0.33 1 0.33 0.20 1 0.33 1
Sum 5.60 13.87 26 9.33 2.67 21.33 12 22

Department of Mechanical
Engineering




Normalized Criteria Comparison Matrix
Criteria
Storage Weight
Speed | Capacity | Accuracy | Usability | Aesthetic | Maintainability Compactness | Reliability (W)

Speed 0.179 0.216 0.192 0.321 0.125 0.234 0.250 0.227 0.218
Storage Capacity 0.060 0.072 0.192 0.036 0.075 0.141 0.083 0.136 0.099
Accuracy 0.036 0.014 0.038 0.036 0.075 0.016 0.028 0.045 0.036
Usability 0.060 0.216 0.115 0.107 0.125 0.141 0.083 0.136 0.123
Aesthetic 0.536 0.361 0.192 0.321 0.375 0.234 0.417 0.227 0.333
Maintainability 0.036 0.024 0.115 0.036 0.075 0.047 0.028 0.045 0.051
Compactness 0.060 0.072 0.115 0.107 0.075 0.141 0.083 0.136 0.099
Reliability 0.036 0.024 0.038 0.036 0.075 0.047 0.028 0.045 0.041
Sum 1 1 1 1 1 1 1 1 1

Department of Mechanical
Engineering




Consistency Check

{Ws}=[C{W}
Weighted Sum Factor

{W} Criteria Weights

Cons={Ws}./{W}
Consistency Vector

1.932 0.218 8.854
0.834 0.099 8.393
0.298 0.036 8.274
1.087 0.123 8.841
2.986 0.333 8.969
0.417 0.051 8.221
0.844 0.099 8.553
0.345 0.041 8.391

Department of Mechanical
Engineering

3=8.562
CI= (-n)/(n-1) = (8.562-8)/(8-1)=.0803
CR= CI/RI1=.0803/1.4=.0574

CR<0.1

FAMU-ESU
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Factor Weights Vector
0.272 0.090 3.031
1.965 0.607 3.238
0.954 0.303 3.145

Department of Mechanical
Engineering

Speed Comparison Norm
Design
Script and Digital Alternative
Database Al Library Priorities
Script and Database 0.091 | 0.130 0.048 0.090
A.l 0.455 | 0.652 0.714 0.607
Digital Library 0.455 | 0.217 0.238 0.303
Sum 1 1 1 1
Consistency Check
{Ws}=[C]{W} Cons={WS}./{
Weighted Sum {W} Criteria | W} Consistency %=3.138

CI= (-n)/(n-1) = (8.562-3)/(3-1)=.069
CR= CI/RI1=.0803/0.52=0.132

45
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Storage Capacity Comparison Norm
Design
Script and Alternative
Database Al Digital Library Priorities
Script and Database 0.143 | 0.143 0.143 0.143
Al 0.714 | 0.714 0.714 0.714
Digital Library 0.143 | 0.143 0.143 0.143
Sum 1.000 | 1.000 1.000 1.000
Consistency Check
Cons={WS}./
{Ws}=[CK{W} {w} 2=3
Weighted Sum | {W} Criteria | Consistency CI= (A-n)/(n-1) = (3-3)/(3-1)=0
Factor Weights Vector CR= CI/R1=0/0.52=0
0.429 0.143 3
2.143 0.714 3
0.429 0.143 3

FAMU-ESU

7 Engineering

46



Department of Mechanical
Engineering

FAMU-ESU

Engineering

47



Department of Mechanical
Engineering

FAMU-ESU
Engineering

48



Department of Mechanical
Engineering

FAMU-ESU
Engineering

49



FAMU-ESU

Engineering o0

Department of Mechanical
Engineering




FAMU-ESU

Engineering &l

Department of Mechanical
Engineering




FAMU-ESU

Engineering 22

Department of Mechanical
Engineering




Usability Comparison Norm
Design
Script and Digital Alternative
Database Al Library Priorities
Script and Database 0.231 | 0.217 0.333 0.260
A.l 0.692 | 0.652 0.556 0.633
Digital Library 0.077 | 0.130 0.111 0.106
Sum 1 1 1 1
Consistency Check
Cons={WS}./
{Ws}=[C{W}Y . (W} )=3.137
Weighted Sum {W} (_:rlterla Consistency CI= (-n)/(n-1) = (3.137-3)/(3-1)=0.069
Factor Weights Vector — CI/R1=0.069/0.52=0.132
0.790 0.260 3.033 CR=CI ' ' '
1.946 0.633 3.072
0.320 0.106 3.011

Department of Mechanical
Engineering




Accuracy Comparison Norm

Design
Script and Al Alternative
Database . Digital Library Priorities
Script and Database 0.143 ] 0.2 0.077 0.140
Al 0.429 | 0.6 0.692 0.574
Digital Library 0.429 ] 0.2 0.231 0.286
Sum 1 1 1 1
Consistency Check
Cons={WS}./
{Ws}=[C{W} {w} A=3.039
Weighted Sum {W?} Criteria Consistency
Factor Weights Vector CR= CI/R1=0.019/0.52=0.037
0.427 0.140 3.049
1.853 0.574 3.230
0.897 0.286 3.133

Department of Mechanical
Engineering

CI= (.-n)/(n-1) = (3.039-3)/(3-1)=0.019

54



Aesthetic Comparison Norm

Design
Script and Al Alternative
Database . Digital Library Priorities
Script and Database 0.2] 0.2 0.2 0.2
A.l 0.6] 0.6 0.6 0.6
Digital Library 0.2] 0.2 0.2 0.2
Sum 1 1 1 1
Consistency Check
Cons={WS}./ =3
{Ws}=[C{W} » {W} CI= (-n)/(n-1) = (3-3)/(3-1)=0
Weighted Sum {W3} Criteria | Consistency CR= CI/R1=0/0.52=0
Factor Weights Vector
0.6 0.2 3
1.8 0.6 3
0.6 0.2 3

Department of Mechanical
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Maintainability Comparison Norm
Design
Script and Al Alternative
Database . Digital Library Priorities
Script and Database 0.2] 0.2 0.2 0.2
Al 0.6] 0.6 0.6 0.6
Digital Library 0.2 0.2 0.2 0.2
Sum 1 1 1 1
Consistency Check =3
Cons={WS}/ CI= (A-n)/(n-1) = (3-3)/(3-1)=0
{Ws}=[CKW} {W3 CR= CI/RI=0/0.52=0
Weighted Sum {W?} Criteria Consistency
Factor Weights Vector
0.6 0.2 3
1.8 0.6 3
0.6 0.2 3

Department of Mechanical
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Compactness Comparison Norm
Design
Script and Digital Alternative
Database Al Library Priorities
Script and Database 0.231 | 0.429 0.2 0.286
A.l 0.077 | 0.143 0.2 0.140
Digital Library 0.692 | 0.429 0.6 0.574
Sum 1 1 1 1
Consistency Check
Cons={WS}./
{Ws}=[CKW} {w} 3=3.137
Weighted Sum {W} Criteria | Consistency CI= (A-n)/(n-1) = (3.137-3)/(3-1)=0.069
Factor Weights Vector CR= CI/R1=0.069/0.52=0.132
0.897 0.286 3.133
0.427 0.140 3.049
1.853 0.574 3.230
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Reliability Comparison Norm

Design
Al Alternative
Script and Database | . Digital Library Priorities
Script and Database 0.2] 0.2 0.2 0.2
Al 0.6] 0.6 0.6 0.6
Digital Library 02 0.2 0.2 0.2
Sum 1 1 1 1
Consistency Check
Cons={WS}./{ =3

{Ws}=[C{W} W}
Weighted Sum {W?} Criteria Consistency
Factor Weights Vector
0.6 0.2 3
1.8 0.6 3
0.6 0.2 3

Department of Mechanical
Engineering

CI= (-n)/(n-1) = (3-3)/(3-1)=0

CR= CI/RI=0/0.52=0




Final Rating Matrix

Engineering

Storage
Selection Criteria Speed Capacity Accuracy Usability Aesthetic Maintainability [ Compactness | Reliability
Script and Database 0.090 0.143 0.140 0.260 0.2 0.2 0.286 0.2
Al 0.607 0.714 0.574 0.633 0.6 0.6 0.140 0.6
Digital Library 0.303 0.143 0.286 0.106 0.2 0.2 0.574 0.2
{W} Criteria previously appraoved

Weights .

0.218 Alternative

0.099 Concept Value

0.036 Script and

g;gg Database 0.184

0.051 Al 0.571

0.099 Digital Library 0.245

0.041
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