%!l #



%

n %5!!0
ll%%

%









"#O$

% &u() $u&)n *kkkkkhkhkkhkkhkkkkkkkkkhkkhkkkkhkhhkhkhkhkhk kkkkkkkkkkkkkk +
%*% , *kkkkkkhhkhhkkhhkhkhkhhkhkhkhhhkhhhhkhkhkk ik bbbtk % %k kkkkkkkkkkhhhdhdkhk ki i ridiiiiciikiikdikikikkih kkkkxkkk +
%*_ $ ## k*kkkkkkkkkkkkkkkkkkkkkhkhkhkhkhkkk k*kkkkkkkkkkkkkkkkkkk *kkkkhkkkk .
%* . ) / kkkkkkkkhkkkkhhkhkkkhhhhkkhhhhhhhhk hhkhhhhhhhhhhhhhhhhhhhhhkhhhihiikiiiikidkikiikikikikkiikk x +
%*O ( *kkkkkkkkhkhkhkhkhkhkhkkhkkkhkkhkkhkhkhkhhhkhihdk kkhkhhhkhkhkhkhhhhhhkhhhkhhkhhkkhkhhhhkhikhkik 1

- 2 &" ( " ( ( 3& *********************************H“*ﬂ**m*************WW*****i
_*% , kkkkkkkkkkkkkkkkkkkhkkkkkhkhhkhkhkhkhkhkhkhkhhkdhhkhkhkhkhkhkhkhkhkhkhhhhhhkhkhkhkhhhhkhhkkkhkixixx %ﬂ

( %5
( ( %5,
(< 9 + %5! ; (
( %5’ "o <
(7 %59
_*_ *kkkkkkkkhkhkhkhkkhkkkkhkkhkhkhkhkhkhkhkhhhhhhhkhkhkhkhkhhkhkhkhkhkhhhkhhhhhhhkhkhkhhhhkhkikxkx * %5
(¢ = @
((( ' A
((< B C
(( + ((
((? 2 ! ((
((@ .++ % (<
_* . 6 # *kkkkkkkkkkkk ************************************tgk********
(< % (@
(<( %% (@
(<< %% (C
(< )%% (C
(<? 9% (C
(<@ %>% (
(<A 9 (
_*0 # *kkkkkkkhhkhkkkhhkkkhhhkkhhhhhhhhhkhkhhhhhhhhhkhhhhhkhhhhkhhhrhhihikiihiiidkiiiiikiikkiikkiik _1
( $ + <
( . <C
_*7 $ # 8 / ( 9 *kkkkkkkkhkhkhkhkhkkkkkkx ********************************W*ﬁ%*****‘
8 0 : $.. 8 2 ' ********************************Wﬂm*************wmﬂ .
F0 & FERRRRRRekbbcbkokeikex HRFARFIATARIAARIAR Frkdkdokkokkk
.*_ kkkkkkkkhkhkkhhkhkhkhhhhkkhhhkhhhhikhkkkkkihddddiiiidibiih %k k k% kkkkkkkkkdkkddhkkdidddkidkkiikikiikkiikkkkhkxk 0 .
0 &&u& 2 ($, &u $u ( *kkkkkkkkkhkhkhkhkhkkhkhkkhkkhkkkhkkhkkhkhkkikkhkk kkkkkkkkkkkkkkkkkkkd
0*%* *kkkkkkkkkkkhkhkkkkhhhhkkhhhkhhhhhMbhhkhhhkhhhhkhhhkrdhhhkhihhkiihikik 07
. % ?
( ! . % ?
< |* = @
D % C
? B + ?
@ . + @
A %5% @<
CcC 9 @C
0*_* # kkkkkkhkkkhkkhkkhkkhkkhkkkkkhkhkkhkkhkhhkhkhkh dhhkkhhhkhhhhhhhkhkhkhkhhhhhhkkhikkikikikdkk :5:1
( 5#! @
(( % % A
(< 5 9 % 5 % A<
( %! +%% %5 A



0* * $ # kkkkkkkkkkkkkkkkkkkkkkhkhhkkkhkkk kkkkkkkkkkkkkhkkkkkkkkiiiickiiikiiikikiikikkikkkkkkkkx +
' .on g kkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkrriiidkikiikikikikkikkkkkkkkkkkkkkkkkkk:
7 (<& ($:8"$"(
7*%* kkkkkkkkkkkkkhkkkkkhhkkkkhkkhkhkkkkhhkkhdhikkkkhkhhkhkhkhhhkhkhkhhhkhkhihhkhkhkhhkhkhkhikik + 7
? 9 + %5 + C?
? ( + 1 C?
*_* # *kkkkkkkkkkkhkhkhkhkkhkkhkkkhkkkikx ********************************Wm#:
?( . CA
7* * $ # *kkkkkkkkkhkkhkhkhkhhkhkhhhhhhhhRMMAAdiick k kkkkkhkhkhkkhkhhhdhdhdickicdidkidkididddikkik kkkkkkk l 7
5 <n ( )( *kkkkkkkkkkkkhkkkkkkkkkhhkkkkhkkkkk kkkkkkkkkkkkk ﬂ_ et
— ( < ( |$ *kkkkkkkkkkkhkkhkhkhkhkhkhkhikhihhkiddcdichichidididididdk kkkkkkkkkkkkkrkicdiiiiiidicdkiiiickickick x x 1 +
88 ' &> kkkkkkkkkkkkkkkkkkkkkhkkkkkhkkkkhkkx kkkkkkkkkkkkk kkkkkkkkkkkkk (%

"HO<

< % 1 / ! %5!; E% AF

< - 1 %5!; E) F (
< 1 %5 E% AF ?
< 01 " ' E. AF C
< 7 1 + /

< 5 1G 9%.B* ! +H El + (F (
< = 1%! +E ©OF (
< + 1 o (
< 11 ! E: AF (

< %41) |  E: AF (?
< %%1. ' ! E: AF (?
< 0 1.1 2 % % E9 F (A
< % 1- + 0 E) F <(
< %0 1.>% + $ 0 E: AF <@

< %719 *' E. ' F <
< %5 1:; : E. ' F

< %= 1B! ) EO # AF

< %+ 1B: B + +

< %1 1. % E <F

< -4 1B E F ?
< % 1. + + I , E$J / ?F @

< - 1B + %5 | @(
< - 1%5!! @<
< -0 19 ! %5 @7
< -7 1) ! %5 Q@
< -5 1% ! + + ! @IE)

< =1 ! ! @A
< -+ 1 ! ! @A
< -1 1 ! o+ + ! @C

< 4 15 . A
< % 1 %5 A@
< - 1%5D % AC
< .. 1. ' ! A
< 0 19! )'s$ ! C
< 7 1% + 9 C?
< 5 1% %50 % C@
< = 19 $ + C@
< 4+ 1. + + ' ! CA



ANNNNNNNNNA

ST Tttt I T T Tt T g T g Tt Tt Tt

d 1 ! %5

04 1% + + .

0% 1. ! ! ! % % ,

0- 1 %5 % E% + AF
0. 15+ 5# E% + AF

00 15+ E% + AF

07 19%"9 +E% + AF
05 1K: ' E% + AF
o= 1 / + E% + AF

n # 11 #
%1. *B( B ,
- 1. *B B ,
o1 . . 2%' ,
01 O G 2%' ,
7 1. Fo<, ,
5 1. X, . ,
=1 *% %' ,
+ 1 > > I ,
1 1. & & ,
%4 1. & & ,
%%1 . x +
%- 1B , 6. 1.*B7
%. 1. , 6. 1.*A 7
%0 1 %' , 6. 1 .*%0( 7
%71 + 6. 1.x(7
%5 1. , 6. 1.*(7
%=1> %5 !
%+ 1B ) ' 6. 1. * MR <T
%1 1B . ' 6. 1. *B(7
-4 1B ) ' 6. 1. * B<7
% 1B . ' 6. 1. *B7
- 1B ) ' 6. 1. *7
- 1B . ' 6. 1. *>(7
01 . '
-7 1> %5 |
-5 1B ) ' 6. 1. *>(7
-= 1B . ' 6. 1. *>7
-+ 1B ) ' 6. 1. *B<7
-1 1B . ' 6. 1. * 27
4 1B ) ' 6. 1. *&(7
% 1B . ' 6. 1. * @7
- 1 . '

/\ /\/\/‘\



x|



[+ + :
+ +
+ ! +
B!l + %5 8
5 + 11 8
. 4 "
#
1
91 (1> ' ! ! ' %5
+ +
+ | ! ' + + I
o "0+ ! +
! '+
! o+ ! + |
! # o+ o+
' I + + 1
9! <1B; B 9 +
I |-
[+ I ' " 4 |
RS ! + '
+ +
9! 1 %5 % !
+ + + , "
! ' "% + %
+ o+ ' + % 5
I Ix ' 04 [ '
! + ' : + |
I # !
9! ?71% %5 % : ! !
"% + % ' +
I ' ' I
% ' '+
' I

91 @1) |/ !



’ | ' : 1 '
%5" .
% 1

#S#S %
% 5' 6 % 57 [ I
5B.$9" * I + (( + <? |-
o+ + I '
I I
! *
+ 4" + 4 +
+ I+ +
+ + E% AF
! o L/Mm> ", # 5
' ! ! L &' L
+ 1 + %&%$% +*%' &
& L/ + 1 !
! &' > ' o
! &' H# / / ,
+ 1l 6D&: 57 &' . /
$ +69%7 + I
' T T S
! %5 "o : $

York Sheffield
Data Mining Services Modeling & Decision Support

ﬁngineModel-a ﬁBRAnaIysis%
/AURAG /DAMEGUN (L 75 semies 73 Semis
BD25 Engine CBR advisor
ElEiService GT3 Service AURA-G model wrapped
Eod datal Browser based GUI Database WRG Grid Service
Rty to DAME services ——

GT3/2

/{nod Viev@ /ﬂtasmra@ @Ilaboration tool}

SDM
Database

GT3 Service GT3 Service GT3 Service
Browser based data Simulates arrival & Toolset for multiuser WRG
Viewer for zmod files storage of QUOTE collaboration

data

GT3/2

DAME | workbench Leeds

Grid Middleware Services

RS / Workflow \ / XTO-G \
Oxford WRG

Browser based GT3 Service

i ceTer2 | S— ‘wol low tool ug-ins via a Gri
Engine Data Store | T ssidon ool XT0 plug G

Service
Sign-on Portal\ Resource Broker

Engine Data - "
m DataVisualiser Resolrce Broker

GT3 Security GT3 Service

Service Jehart Viewer for Schedule workflow
Proxy-

viewing XTO output tasks on WRG
anagement

resource

< %1 / ! %5!; E% AF



+ %5! :
, % 5
+ |/
%5 +'" +
%51 -
#HPH &
! , %5
1l #! +
+
+ D&: 5 + !
| '+ "
n | + *
1 | N
G. " ! I
F"g *$ "
+ !
E) F
# 1" %&$% O0*! * +
! !
# ! + 1 +
G + ! [
1 $:6 "$!
/1 + Il
"9 $ +
! 1
E) F



+1

Sensor Data

QUOTE

Data Silo

Raw Data

Data pre-process

Training Data

Binary Vectors

AURA G- pre- search engine

data

L Potential matching

Data intense signal processing

Function A

Function B

Function C

A

List of matched data records

v

Case Based Reasoning System

A

Operations Data

I

! AF

< - 1 %5!; E)

CO

| 8

+

+

'EN !AF

+ %5
E% AF
+ + I

-+

B
!

%



) E% AF!
+ !
+
1
+ + "
$! +
$ n
+
D ' 6
E% AF +
-+
!l
. ' +
: I
%
+ :
%
$ " +
+
D ' 6
9 + %5
b /| +"
) +
+ + 0
+
+ !
+
9! "+ /
) 60).7 !
! +
+
!
HPH*
= G!
EO !CF
Il '
+ ' EO I!CF
- I
Lo

+ %5 1 +"
8
%5!; + E% + AF E% AF
+ | 8
8
! 8
8
1 >| %+ 7
+ 1
' + + I I
!
#o0 /| +
+ 1
E% AF
! 8
8
"> O+ 7
" + I I
#! '
+  $ +
I! +
I+
+
+ $ | +
+ + 0+
0+)
" 0).
%5 ' 0+
' +
I H
1 ' %|I
) !
I8 Ton
' I
+



[
N | T
+ + | + + 8 "

" N | ) .
! + | ' / 4 8
I 2 ' !
9 # o . Cl g
+! 9 + + + 0
+" # [ .,
| ) I % +
| v ' / | , | !
! + + + 4+
! ! ' / | oo
# ' ' | v o# o+ %
o+ # -8 .
i
"+ o+ " | I
%5 Il | %
'+ 6% 7 %5 8
| | % " ! ,
I ! ! I+ |
" " | Ll
#PH+ %
%5 ! + |
. %51 ;
o + + I
+ ! ! o o 7
' ! ’ % (C
o + ' + + "
I % + ol + .
| / .\
!
%5 " _
t+J ' ! /| + +
E' %5AF
) %5 E %5 AF1
C . 0 .
0 ¥ $ * % 5+
+ + I /-
0 " +1 + 0
" + ! + 6+
! 7
+ "ok o
10 .
PN 0 + 0
+ 0 |



< .1 %5 E% AF
I 0 " ' ' + 1
B + + + |
! /
+ + ' +
+
"+ o+ , + %5 P
( <" + + + + 1 #] '
! ! "%5 !
/[ + + !
! !
+ P " * |
+ I*
>/ + + I + !
> / + + +
I + 4
I + %5 |
+ + I !
+ " + 0
+ #
" I + o+ 0% 5" Il
0 +
+ P !
" + 1 I + o
+ "0
$+ + | + % 5
" # ' + +
+



+
' !
8
" !
%5
El J <F"
+ !
) +
+
"+
I
8
" G%
+
+ J
+1
+ "l
+
E AF
+
S# +
1 !+
! ;
+
+
!
+ n
! n
/
!
G!

AF



+
G +
+J "
G%
1 +
G%W +
I /
El CF"
+
+
+ +
+ + EPF
+ll
, I
+
H
L
|
! /
l
HH#
+ 4"
+ 1
+ o+
G%
i1
I "o
%
! + /
E- F
>0B": %
E5# AF
>00B G
EPF EF
I
J

R
HE AF
; "+
HE @
+ H
+ |
, !
+ J
!l
8
+ %
[
%
#!
%
+
+
%
B +"
+

+
"
7II
8G
I 4
%
+
+ | #
/ ,
I
+ +
+ 1
ol
11
+
' I
!
I
l
B +
+ |

+8



>00B

Source

A J

Source

Data Warehouse

I #
# # % -
" #
*
! 1
8 "E. AF
Source
1
Y
< 0 1 "
% + #l
!
/] o+ P
N | !
+ !/ +
#1 ' !
I n
_'m +
#
1 +
% +
E AF !

Data
mart1

E.

Data
mart1
AF1 G%
+ ol
| o*
+
" * %
I
+
HE
AF1
8E. AF
#!

AF

AF



1G
! J
HE- F
8 ) " 1
Q
!
+ !
!
! +
+
)+ ?
)+ @ #
+ + 1
[ +
11 !
El + (F + 1
/[ + '
I+ +

+ 6 +7 !
" + /| +
+
| | J + "
! /
+
n # + 1
+ ! J + J
I E- F " !
n 1 2
! 1 n
! + + +
/\ >
Existing systems -
environment -
-
-
<>
< 71 + /
! ! ' "9%.B* EI + (F
) ;o #
+ , I '+ +
G ! +H
+ n + + , b !
+ ! I " H +
+ ! + ; 1 n ! I
| # ! + | + |



Data Undrestanding

Business
Undrestanding
Deployment

Data Preparation
Modeling

Evaluation

< 5 1G 9%.B* !

+H El + (F
I 6.7 o+ I J
/ HE AF"
8G
+ J ! + 11
+ / it
+ ! !
1 n + 1 I #! #
# .. >%BQ
E O@F ! $!
/
G HE @F
s A o1
+ / + G ! +
+ GE AF
Decision Support
Data Warehousing
Database management systems
Hardware, operating systems, networks
< = 1%! +E

@F



-

Data
Warehouse

O
O Database V/
O U ser
Feedback to the data

/\ Data
% Data Mmmg Warehouse
Existing systems

environment

< + 1
)+ C ! + 2/ + %
+
% + J
+ + | "
L | ! % I
D > + + + 8 ,
G I 4" + + J Il
I I "
+ J %
! ! + ! [ % ; * '+ +
+ : GE AF
G " |
Il % + Il l +
! 11 HE$ F
n + , %
E AF ! 8G %
L | 1 + % / I+II
/"l +2 + # + ' PHE AF
G |
! + I+ +
Il | | /
+ | | " A "
HElI + (F
| | ,
% | | + | 0 |
+ , !
| 8 | Yl
| " | +' | + |



# #* %
/ +
+ "1
- + |
+
%+ "
-+
+ + |
- , /
[/ +
+l
- + |
o
! +
+
! +
!
0
+ll
% +"
++ 8
%I
B '$

J 8

<F

@F1
((



I O I
N " : /
R +'
+
' I
J
+
+6:>B7 " I ,
] 1 +.
+
I *—
I
I
+ >0B" +
I
/| + 0'+,
"o+
m o , +I '
, + ,
%5" +
% H
+ + Q& n
6. ((<7 !
||+
+
I
I + mn
+"1 " +
L %5
/[ +
! "
! +

(<



+
+ | -
+
1 + !
1 o +
n &! I
" &! '
+ R = R
1 # : #
J n , n
1 % ! +
11} + + n 1 11}
1 + " %
+ + +
+ | ,
| |
+ % ;
! n + + * 6 * 7 n
6 + 7
++ E /| AF
!
!
Dete Sources Werehouse Users
Oparational
System
Oparational ’
System
Flat Files Mining
11 ! E: AF



+ >%B !
"+ o+ +
Dete Steging
Sources ATeR ‘Werehouse Usors
O parational
Systam
=
@@
DetE
Oparational
Systam
——
Flat Files
< %4 1)
+ + ! + "
" + ! +
BO9 +J 1G% +
% : + + + +
I HEB9 +J AF J ! !
8 ! ! !
+ | +
n I
+ # !
Dete Steging Dete
Sourcos Ares ‘Werehousa Meris Usors
6
Oparational Purchasing Analysis
Sy2tam
Oparational Salas
Sy2tam
——— 8
Flat Files Inventory Mining
< %%1. ' ! E AF
' ++ E /A F !
&
#! !
! +
%5
! ! L
I / +ll
+ n / + 1 n




/ ' +
$+ + %5 ) !
+ !
’ +
o
I ' )
$|| |
H#H#S
| ! ,
n +"
EPFHE <F | %
1 ! !
<E % E <F %
9 I
9 % '
9 % B
Lo+ o
$ & B
+ %
L E <F
) + ! %
+ +
% + %
’ %
B I" +
H#
% % o
% 6% % 7 P
/G '
4 EPF ! + ’
+ 1 | ] % % ' !
/ |
x | v / *
] 1 E <F |
+ , :
8
%5 L
) + + (

(@

E

| AF 5

%5

%
i

%5

% %

+ % %



Outputs of the ATAM:
2 3
= =
= £ g g
c )
se 3 g g8
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Ss59 €D €29 = cE
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208 28 838 866 s: 2%
> —
Steps of ATAM: €% O <6< =<2 B2 &£
1. Present the ATAM
2. Present business *a *b
drivers
3. Present architecture *x *C *d
4. |dentify architectural iy A #e #f
approaches
5. Generate quality =
attribute utility tree
6. Analyze architectural *9 ** % xR wE
approaches
7. Brainstorm and priori- i
tize scenarios
8. Analyze architectural *g bl xx e xx

approaches

9. Present results

Key: ** = the step is a primary contributor to the output; * = the step is a secondary contributor.

a. The business drivers include the first, coarse description of the quality attributes.
b. The business drivers presentation might disclose an already-identified or long-stand-

ing risk which should be captured.

¢. The architect may identify a risk in his or her presentation.
d. The architect may identify a sensitivity or tradeoff point in his or her presentation.

& Many architectural approaches have standard risks associated with them.

i Many architectural approaches have standard sensitivities and quality attribute

tradeoffs associated with them.

g. The analysis steps might reveal one or more architectural approaches not identified

inStep 4, which will then produce new approach-specific questions.
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Negligible round-trip
latency (local invocation
meastred as averaging 1 ms)

Round-trip latency ~= 90 ms B

At a load of 20 concurrent clients:
- checkltem: 900 ms

20 is max. concurrency—above
this, clients queue.

At a load of 40 concurrent clients:
retrieve 1 order item: 45 ms
remove 1 order item: 60 ms
create 1 order item: 60 ms

When sales report queries running,
multiply by ~1.75.

Round-trip latency not
_.-q significant as query
i processing runs on sales db.

Round-trip latency ~= 35 ms )

Sales Report

Price
Calculator

At a load of 40 concurrent clients:
getPriceForltem: 1400 ms
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At load of 108 GB per hour in Heathrow
airport

Send Data to Heathrow diagnostic system:
15 min

Check for overload: 5 sec

In case of overload

1: search for other places with ready At load of 108 GB per hour in Heathrow airport
resources: 7 min Distributed the data in package of 1 GB: 30 ms
2: Send the overload work to ready Check the data: 5 sec
resources: 90 msec Pass valid data: 1500 ms
Reject invalid data: 500 ms

Resource Manager Data Intergrity

At load of 1 GB data pack
Distribute Data for analysis: 100 ms
Analysis data: 3 min

Send result to database: 90 ms

Ad-hoc analysis
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:On the sky system
Engine Signal Mechanical Engine f Electronic . Signal Analyzer Control Packmg »
access system Control abnormal signal
:On the ground system
:Diagnostic system
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Evaluation Section

v
Edit ATAM steps
to be applicable for
this study Evaluate DAME

(Section 4.2.2)

using general

checklist Apply ATAM steps
(Section 4.2.3) in first iteration to
DAME
Architecture

(Section 4.2.4)

l

Present main
Functions and
Goals in DAME

Map the main
functions to
components in
proposed
architecture in the
first level

Identify
Architectural

approach that were
given in previous

sections

Generate Quality
Attribute utility tree

Analyse the
architecture with
the help of scenario

v
Identify Risk

*HH#
$+ + % %

v
Identify Trade off

i

Verify required
modification
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Main functions/ Goals tree ‘

‘ Sub-system in Sky

1. Inside aircraft, whilst it is in sky, all the signals shall
be received from engine. Resource: [Jackson07]

2. Inside aircraft, whilst it is in sky, all the signals shall
be analysed. Resource: [Jackson07]

Sub-system in Ground ‘

3. Inside aircraft, whilst it is in sky, all the abnormal
signals shall be recorded in the storage. Resource:
writer’s assumption.

—‘ Repository Functions

4. Database(s) shall store the raw data. Resource:
writer’s assumption.

5. Data Warehouse(s) shall store/process the
information. Resource: writer’s assumption.

—‘ Analysis Functions

6. Ground based diagnostic components shall pre-
process the receiving data against the known situation
in ad-hoc and local manner to find a match. Resource:
writer’s assumption.

7. Data mining component(s) shall do the required
processes that are asked by decision makers on the data
from database. Resource: writer’s assumption.

8. Intensive processing shall do the process of finding
the match situation more accurately. Resource: writer’s
assumption.

9. Service- case based reasoning (CBR) maintenance
advisor service shall integrate fault information and
knowledge gained from fault diagnosis process.
[AustinWrgrid07

—‘ Manager Functions

10. The resource manager shall distribute the signal
processing workload according to the CPU time.
Resource: writer’s assumption

_‘

Communication

Functions

11. Data visualisation and search control shall allow
users view and search data. Resource:

< %

[AustinWrgrid07]
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(H.H)

Memory __ " 7 The system detects memory overflow during normal operation in specific
section. resource manager leads the overload to less busy processors.

(HH) ; it oraft's s fodi
Performance The system receives the pack of air craft’s signals periodically.

1- Resource The ground based system stores them within an hour.
— Consumption
/ Scalability (H.H) The Aircraft landed in the airport that does not have the ability to download and
empty the storage. Extra storage will add to the system in the sky.
(H,H) Sub-system in the air sends the signal to the ground .The ground based system
2-Integrity ——————— checks the integrity of receiving signals from sky, before saving them, With no
delay.
. (H,H) -~ . L
3- Secure and high Communication between different parties in ground based system should be
DAME speed Communication within predefined amount of time.
-Utility Locati £ Dat (H,H) Data Intensive signal processing asks for information from specific aircraft. It
Tree ocation of Lata will receive the information from Data Warehouses in different geographical
Location positions, within predefined seconds.
Transparency Location of User
Location of Aircraft
4- Availability ocation of Airera
) User in Heathrow airport asks for information from Tokyo airport. The response
User Mobility . to the query will generate within security policy, according to the system’s policy
such as FIFO.
. (H.H) The Ground based database losses its all data in overload crashed system.
Fault Detection Database will recover all of the data from the back up database within one day.
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3.1 When abnormal data are detected can not be classified locally by the

[ QUOTE system; then the data shall pass to the ground-based diagnostic system.
Resource: [Foster04]

3. Inside aircraft, whilst it is in sky, all the
abnormal signals shall be recorded in the storage.
Resource: writer’s assumption.

| 3.2 Whilst the aircraft is landed in a main airport, that has the ability to
download the signal, the signals shall be downloaded. Resource: writer’s
assumption.

| 3.3 After downloading the signals from storage, the storage shall be empty
and ready for saving new signals. Resource: writer’s assumption.

| 3.4 Whilst the aircraft is landed in a non-main airport, that has not the ability
to download the signal, the extra storage shall save the new signals.
Resource: writer’s assumption.

— 4.1 The input data for every kind of storage shall be checked for integrity.
R . iter’ tion.

4. Database(s) shall store the raw data. Resource: esource: WIIler s assumption

writer’s assumption.

— 4.2 Cluster(s) shall process the homogeneous inputs.
Resource: [Cluster07]

— 5.1 The input data for every kind of storage shall be checked for integrity.
Resource: writer’s assumption.

5. Data Warehouse(s) shall store/process the ’ isualisati d h I shall di b via th
information. Resource: writer’s assumption. 5.2 Data visua isation and searc control shall direct search via the DAME
data architecture. [AustinWrgrid07]

—— 5.3 Cluster(s) shall process the homogeneous inputs.
Resource: [Cluster07]

6.1 The input signal to the ground based sub-system shall be checked for
data integrity. Resource: writer’s assumption.

6. Ground based diagnostic components shall pre-
process the receiving data against the known situation
in ad-hoc and local manner to find a match. Resource:
writer’s assumption.

6.2 If the amount of input data is more than the processors power, the
input data shall be stored in database for future processes. Resource:
writer’s assumption.

— 6.3 Cluster(s) shall process the homogeneous inputs. Resource: [Cluster07]

CcC



7. Data mining component(s) shall do the required

& 1

7.1 Data mining component(s) shall do the processes that are asked by
decision makers. Resource: writer’s assumption.

7.2 The result of data mining shall return a list of potential data items.
Resource:[Jackson07]

processes that are asked by decision makers on the data
from database. Resource: writer’s assumption.

8. Intensive processing shall do the process of finding
the match situation more accurately. Resource: writer’s
assumption.

| 7.3 The result of data mining shall store in Data Warehouse. Resource:
writer’s assumption.

7.4 Cluster(s) shall process the homogeneous inputs. Resource:
[Cluster07]

8.1 Data visualisation and search control shall direct search via the
DAME data architecture. [AustinWrgrid07]

9. Service- case based reasoning (CBR) maintenance
advisor service shall integrate fault information and

knowledge gained from fault diagnosis process.
[AustinWrgrid07]

10. The resource manager shall distribute the signal

processing workload according to the CPU time.
Resource: writer’s assumption

8.2 Cluster(s) shall process the homogeneous inputs. Resource:
[Cluster07]

9.1 Data visualisation and search control shall direct search via the
DAME data architecture. [AustinWrgrid07]

9.2 Cluster(s) shall process the homogeneous inputs. Resource: [Cluster07]

9.3 Service- case based reasoning (CBR) maintenance advisor service shall be
accessible by user via a web browser across the Internet. [AustinWrgrid07]

9.4 Service- case based reasoning (CBR) maintenance advisor service shall have secure
access with X.509 user and host authentication, SSL encryption. [AustinWrgrid07]

9.5 Service- case based reasoning (CBR) maintenance advisor service shall advise
maintenance personnel on appropriate maintenance action. [AustinWrgrid07]

9.6 Service- case based reasoning (CBR) maintenance advisor service shall
deploy as a service on the Grid. [AustinWrgrid07]

10.1 Grid shall distribute the heterogeneous inputs during the homogeneous
clusters. Resource: [GridComputing07]

10.2 A component (Brokerage system) shall allocate the job on available
grid resources. Resource: [AustinWrgrid07]

10.3 The system shall manage more than 10 Tb per year of aero engine vibration and
maintenance data. Resource: [AustinWrgrid07]
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Main functions/ Goals tree ‘

Sub-system in Sky
4’ Sub-system in Ground ‘

—’ Repository Functions ‘
—‘ Analysis Functions ‘

‘ Manager Functions ‘

Communication
Functions

Integrity and Security
Functions

The input signal to the ground based sub-system shall
be checked for data integrity. Resource: writer’s
assumption.

The input data for every kind of storage shall be
checked for integrity. Resource: writer’s assumption

Internal Interaction

Security components shall check the authentication and
authorization of the users and components that wants to
have access to systems data and resources. Resource:
writer’s assumption.

< 04 1% + +

Network Security

External Interaction
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