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Business Decision Making

o@afz’ty deciston m aginj reyuz’re& quaﬁé}/ data.

O%ow data be ing caJature([z’nto to t[‘ae}/'ﬁ databases should be
ofjoofyuaﬂ@/ due to autom atet[ca(]oture tecﬁnz'que& énﬁe[t[

%r&onafﬁ{yz’taf%&i&tant& - gj-ﬂ% - etc).

Oﬂtoftfert[ata can oﬁen be ofJaoorort[ulfz’ouJ 7uafz'ty due
to fac(oft[ata z'ntejrz'ty constraints z'nJarevz'o us Jyytemer.
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* fa business is m afinj caJaz'taf
eacJaenc[z'ture de cz’&z’onsfér&ay,
rene winj oldler assets, its needs the

data on whick these decistons are

g . Al
e = e
N _' L. .,’—*‘
~ . N . — e g 4 B,

"

made to e accurate tn term s of
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Importance of Data Quality

O%t[ata Yuafz?}/ reJaortz'J a very, VeryjooJWay of
JareJentz'nj to enjz'neero“ and m anagers the imfortance of

ﬁnu[z’nj Jow Jeve S data Yuafié}/ uJoc[ateJ.

ochoroviJeJ metrz'caférﬁnancz’afffannz’nj thatcan be
use t[fér.‘

° ﬁltfje tz'nj geo —JJOdtidf([dtd z'nﬁa&tructure
e xpe nditure

SEND

° cgoﬁu/are Jaurc/ﬁzae.
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Simplicity of Output

o ,
:ﬁ*e&entmj reJoortJ to ufjaermanajement
reyuz’re& one to encaJaJu/ate the message as

Jz’mJafy as po ssih fe .

O ’ ’
TFis is W/ej}/ so many
business z'nteffzjence

dashboards make Fe avy
use ofc/;artcf anc[jraf/;z'ca‘.




Or to putitmore Simply...

0”7/;9 ﬁdy/feru(]o the manajementcﬁain the
dumberthe re ports should be...~

Percentage of Chart Which Resembles Pac-man

O resembles Pac-
man

B Coes not resemble
Fac-man




Benc hm arking and Output

These dashboard com pone nts should be

"

couJafeJto, crbased omn, "ﬁeJtJaractice
metrics that:

—.f:naﬁfe cross-business henchm arEz'nj.

* @u@aut& can be:

'ﬁefz'veret[onfz'ne
@ynam z'caffy)or
* %rc[cofy éj o b e gfiﬁ?)

* %c[uaer[z'n montﬁfy

o »
mférm atio n m anagqem ent

7 eetz'nja*.




Costto Implement

© There are man products availah e fér
constructing stness c%’teffzc'gence @
‘Lashkboards ”ej Cracle Lusiness gteffzjence
du ite .

%OWJOTO ducts that address JJoatz'aft[ata 7uafz'§}/
such as c&c[z'u& Nudio are Jtartz'nj to appear.

ﬁzt @racfe s ﬁee
c;?affz'catz'on fx{prea&
couffe’fwit/;zocatorief
an excellent, Jow-cost
inttiaf so fution to show

whatis po ssih fe .




Apex: Reports vs. Graphics

All Pipe End Invert Exists
° APEX
can cutput
s End Invert Exists Percentage Total Pipes

tabular re po rts 10872 | 507 | 21441
éxfortab_fe to
@re af&ﬁeet&)or as

graphics. All Pipe End Invert Level Entered Chart
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Scenario 1 -Tracking data quality

-_

Upper management would like to know how data
quality (DQ) improvement initiatives for older data
are progressing in a financial year.

Ao ws accurate measure o fwhatwork Kas been done,
what should e tawetec[.
“ Gum e diate "7@}/ Result Thea”
For GIS HMhnagerfora

ﬁnancz’afye ar s to z'mJarove

in the sewer ne twork.

O%aec[to e Xam ine e wer
network ’;Vﬁoﬁwticaffy”ﬁy its

3 main elements:
'graviif}/ ﬂz’n&
'&giﬂj ﬂz’na
'7acuum ﬂz’n&

L gvo-a = 2 =
- - .




APEX Chart

Start Invert Elevation Entry over Time

Start Invert Elevation Value Exists

= Wasuum Main

Apex can create charts

T with multiple elements

= Rising Mainz
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APEX — Multi-line Chart S QL

=elect NULL Linl.
vear_month label.
start_percent walues
from {(=elect vear_month,
start_percent
from apex_pipe =stats 4
where pipe_network = 'Sewver’ -~
and Pipe_element "Vacuun Hain' Q})
and Pipe_Measure '"InvElev'

order by 1 )
szelect HULL Linlk,
vear_month label.

start_percent walues
from (=elect wvear_month.
start_percent

from apex_pipe_stats
where pipe_network = 'Sesver’
and Fipe _eslement 'Gravity Main'
and Pipe_Measure '"InvElev'
order by 1 )

=elect NULL Linl.
vear_mnonth label,
start_percent wvalue
from (=elect vear_month.
ztart_percent
from apex_pipe_stats
where pipe_networl = 'Sewer’
and Pipe _element = 'Hi=zing Main'
and Pipe Measure 'InvElev'
order by 1 )




Benefits

j‘zoftg']afe constituentelements in ne tWOrEfreJenteJaJ a
Jz'nj/é group 61& it s manajec[)

gTaJaFovertime enab-ftawjaerioc[z'c re porting e g g warte r‘f}/

E‘raf/f can show eﬁé cts ofm uftg']afe tnitia tive s




Scenario 2 - Refurbishment

Oupper management wishes to understand the
capital expenditure that would be re quired to

re furbish current infrastructure.

Jhe calewulation reguz’rea one to measure the current

Q-

materiafJag']oe mate riafin the network.

Jlhis can be viewed in two ways:

—% a % oft/fe totafnumﬁeroffg’joe& and
—% a % lfy totaffenjt/;.

Jke t[z'ﬁérence can be z'mJaorta:nt/




Scenario 2 — Re

Vacuum Main Material Percentage Length

Material | Length = Percentage

PE 162708 | 778

Pc-L 44348 224

Total 1970586 | 100
Exportto C8Y

Pipe Material as Percentage of Total Length

l Vacuum Main Material Percentage Length
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urbishment Chart

Vacuum Main Material Percentage Number

Material | Count Percentage

PE 12149 85.4

PC- 209 14.6

Total 1428 100
Exportto CSY

Vacuum Main Material Percentage Number

Material As Percentage of Total Number of Pipes

W Fe msan
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Scenario 2 — Refurbishment S QL

SELECT a.Pipe_Link., % 507 for 0 A fofsd Yefeond fangedh -
a.FPipe Material.
ROUND{ (a . matrl_ length<b. total length) #* 100.1 )} AS Percentage By _ILength
FROM (SELECT ilv.pipe_matrl AS Pipe Link,
ilv . pipe_matrl AS Pipe Material.
SUM(SDC_GEQM . SDO LENGTH(ilv . geonetry,0.5)) AS matrl length
FROM SF SewVPipe ilw
GEOUP BY ilv . pipe _matrl) a.
(SELECT SUM{S5DO_GEOHM .SDO_LEHGTH(tl . gecmnstryv.0.53) AS total_length
FROM SF SewVPipe tl ) b

SELECT a.Pipe_Linlk, S S Fore & A Foisd Nuabhsr of Fipss #-
a.Pipe_Material.
ROUND{ (a.matrl count-b.total count) #* 100.1 ) AS Percentage By Length
FROM (SELECT ilv.pipe _matrl AS Pipe Linlk,
ilv . pipe_matrl AS Pipe Material.
COUHT{#) AS matrl count
FREOM SFP_SewVFPips ilw
GROUF BY ilv.pipe_matrl) a.
({SELECT COUNT{%*) AS total_count
FROM =p SewVFipe) b




Scenario 3 —Service Delivery

Business Problem

ij%cie ntservice de five Ty, no tz'flcatz'on ofm aintenance
activitie s, l;iffz'nj e tc requz’rees water and se we rage services

te e associate d with fanJJaarce[s/b~ui/Jinjw.

Oi'ForeacamJafe, ?fWorfiJ be z'nj considered on aJoartz'cufar
Sse Werjravz'tf}/maz'n, then one would fike to Joroxfuce a mail

out to all Fouse fiolds that are Jervicetfﬁy thatmain.

o
o@tﬁow can we be sure

that conne ctors are

se rvz’cz'nj the prope r§}17




S patial Referential Inte grity

OC% the féff(vwinj e.?camJofe, the Jtartoftﬁe éeufer)&ervz'ce
should be conmne ctet[ajravz'zf}/(]oz'pe, anJent[of&erVice
should be within aJaarcef, and that the Jaarce/&Jorim ary Eey
thatis recorded as aférez'yn Eey in the connector is z'nﬁct

correct.

07/72'5 s an examJafe of’:»“Jaatz'afrefé re ntz'afz'ntejrﬁ:‘}/”.

¢ e onfy wamnt to reJoorttﬁoo‘e féru//ﬁ'aﬁd this refation&ﬁg’ja 7S

correct.

(The following SQL does nottestallaspects of this

requirement.)




Spatial Connections Chart

Operational Service Parcel Connections

Mo Parcel | No Parcel Percentage Has Parcel Has Parcel Percentage Total Connections
g9 3 30563 99.7 30652
Export to © 354

Operational Service Parcel Connections

| aE Connectors servicing parcals
[ asert
= Low alus
= High




Spatial Connections - S QL

SELECT ss.GID,
ss.prcl_gid
FROM all_sdo_geom_metadata asgm,
Sp_sewserv ss
INNER JOIN
sp_parcel sp
ON ( sp.gid = ss.prcl_gid )
( asgi. owner "MCW_GIS-
AND asgm.table_name "SP_SEWSERVD’
AND asgm.column_name "GEOMETRY " )
ss.sstatus = "OPERATING®
ss.prcl_gid is not null
SDO_GEOM.RELATE(sp.geometry,
asgm.diminfo,
"mask=DETERMINE ",
55.geometry,
asgm.diminfo)

= "DISJOINT®;




Scenario 3 : Conclusion

.

%dte that the ouz(ijoutofa Jfatiafguery 7S notnecew&ari/j/ a
wap!

— ;?ae.x can handle JJaatz’afﬁe cause Oracle can/

- c&]aortinj ofJJoatz'aft[ata quafz'é}/ could occur b:}/ ”roffuJo ”5}/
re porting /OJae rating area
e g sewer basin, Juﬁurﬁfér
whichk no ‘attribute coded

férez’yn feyeacz’at&. ‘

i




Scenario 4 : Network Iracing

g’iob’fem N 3/;0 wld we uJajratfe aJaartz'cufarJaumJa n a sub -
netWorE?

- @Iﬂe need to fooEatJJoatz’aftfata 7uafz't:}/ across a whole

network or sub -network no tJ’tha Jinj/é efement.

® $ coc[z'nj ofa Jz'njfe invertelevation on one node
correctin relation to the nodes ﬁefére anafaﬁerz’t.?

— We can conﬁjure ;?oeac re ports to consum e Jataﬁom a
Jz'mJafe Fierarc/ficafguery/
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A simple networRk trace

SELECT wp.pipe_id. .
wp.=start_node, .
wp.end_node, .
wp.plpe _diameter. .
wp.pipe_material, .
SDO_GEOH . SDO LEHGTH(wp.geometzy.0.01) .
AS pipe_length. .
LEVEL.
FEOM =p =sewgpipe wp.
START WITH oOID =
(SELECT =gj.oid.
FREOM =p =ewnode =nj.
INHEE JOIH.
=Ep_=evgplpe =J7 .
OH { =gj7.end_node = =nj. node_id)}.
WHERE =nj.node type = 'FUMPSTATIOH' ).

CONNECT BY NHOCYCLE FRICR start_node = end_node:




Result ...

PIPE ID START NODE END NODE PIPE DIAMETER

We can pop this into
;fyeac as a Jz’mJofe m
re port

6Vz't/; download te
fxcef)/

11.6317825
6.89768229
133.368761
71.2474506
24.7904271
23.6856216

27.0856449
8.41058057




S picing it up...

7/79 errarcﬁzcafyuery wjreatl;utu/e can JJozce up tﬁe

reJaorté:}/ mcfuc[mj @racfe s re affy coofcgi@y based
anaf tic 'ﬁnctwna

- & GROWP SYCUBE( ROTLU D o e

a@tmcfutfet[m the 3@} standard are Jetof WlndOWIHg
f(}nctzona that allow us to calculate mOVIHg averages e tc
anc[notJth an average at the enJofeachrouJaznj set!

yﬁeﬁf/;?ﬂ/'l'nj Yuerya/foWJ W”dtCﬂ?’t Fe JOJ’!B ‘W'Z%FOLLT .
®

netw o r£




Computing missing values, etc.

SELECT ROWNUM as row_num,

LEVEL as row_level,
wp.end_invelev,
wp.start_invelev,
wp.pipe gradient,
SDO_GEOM. SDO_LENGTH (wp.geometry,0.01) as pipe length,
CASE WHEN wp.end_invelev is not null

AND wp.start invelev is not null

AND wp.pipe_length is not null

THEN CASE WHEN ( wp.start_invelev - wp.end invelev )

<> 0
THEN ROUND (wp.pipe_length /
(wp.start _invelev - wp.end invelev),3)

FN o

-

- gy _"_...__—-_.‘-_.D—----

ELSE O

e

‘_A
™ i

END
ELSE
NULL
END AS comp gradient
FROM sp_sewgpipe wp
START WITH OID = (SELECT wp.oid
FROM sp sewnode snj
INNER JOIN
sSp_sewgpipe wp
ON ( wp.end node = snj.node_id)
WHERE snj.node_ type = 'PUMPSTATION')
CONNECT BY NOCYCLE PRIOR start node = end node;

o e " BT l‘_‘-
- _- b i o S
~ . N . — e A 4 e
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Now use “Windowing”functions to compute rolling

total length (S UM) and average gradient (A VG)...

Prompt Use row_level to do some “pretty printing”...

SELECT LPAD(' ', row_level - 1, ' ') ||
' Inv(End,Srt)->(" ||
DECODE (h.end_invelev, NULL, 'NULL',h.end invelev) ||
;! Il
DECODE (h.start_invelev,NULL, 'NULL', h.start invelev) ||
') Grdnt (DB,Qry)->(' ||
DECODE (h.pipe gradient,NULL, 'NULL', h.pipe gradient) ||
;! Il
DECODE (h.comp_gradient,NULL, 'NULL' h.pipe_gradient) ||
') MvTotLen (' I
ROUND ( SUM(h.pipe_ length)
OVER (ORDER BY row_num ROWS UNBOUNDED PRECEDING)
3) 11
14
') MvAvgGrdnt (' ||
ROUND ( AVG (h.comp_gradient)
OVER (ORDER BY row num ROWS UNBOUNDED PRECEDING),3) ||

1

1

-

At
* Py B A

-

o |

l)l
As Information
FROM (
SELECT ... statement from previous slide
) h;

o e " BT “_‘-
- _- b i o S
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Result...

INFORMATION

' Inv(End,Srt)->(0,-.685) Grdnt(DB,Qry)->(0,0) MvTotLen(401.296) MvAvgGrdnt(-16.981)
_ Inv(End,Srt)->(-.685,0) Grdnt(DB,Qry)->(0,0) MvTotLen(639.267) MvAvgGrdnt(-3.456)
Inv(End,Srt)->(-.685,-3.1) Grdnt(DB,Qry)->(0,0) MvTotLen(5240.489) MvAvgGrdnt (-20.712)

i Inv(End,Srt)->(-3.1,-2.07) Grdnt(DB,Qry)->(0,0) MvTotLen(7698.526) MvAvgGrdnt(1l.759) (
Inv(End,Srt)->(-1.88,-2.07) Grdnt(DB,Qry)->(0,0) MvTotLen(8553.796) MvAvgGrdnt (-24.688)
l Inv(End,Srt)->(-1.88,-1.64) Grdnt(DB,Qry)->(0,0) MvTotLen(9370.945) MvAvgGrdnt (-4.125)

___ Inv(End,Srt)->(-1.64,-1.04) Grdnt(DB,Qry)->(0,0) MvTotLen(12291.457) MvAvgGrdnt(16.62) ’
___ Inv(End,Srt)->(-1.04,0) Grdnt(DB,Qry)->(0,0) MvTotLen(13020.131) MvAvgGrdnt(17.081)
‘ Inv(End,Srt)->(-1.04,-.26) Grdnt(DB,Qry)->(0,0) MvTotLen(16243.283) MvAvgGrdnt (28.491)

_____  Inv(End,Srt)->(0,0) Grdnt(DB,Qry)->(0,0) MvTotLen(141705.275) MvAvgGrdnt (58.46)
_____ Inv(End,Srt)->(0,0) Grdnt(DB,Qry)->(0,0) MvTotLen(141995.437) MvAvgGrdnt (57.999)

.127 rows selected.

‘ i




Conclusion

C Whatwe Kave tried to show is that:

- @Jafz'catz’on foare sS& + E@Sz'mjafe @atz’a//;%triﬁute 3‘g= %t
eﬁé ctive, initia ) data 7uafz'§}/ ﬁa&ﬁﬁo ard

W/f/fe(f]a gﬁﬁnajerw c[efz'verguafz'@/ data into their

’ , ’ ’ ’
Euaznewa S ([ecwwn makdznj, anc[

ﬂsro vide measure abfe z'nJaut n to

the EquetryJaroceJJ.
a%cre ase business &turn O jvewtment '
ﬁr its Jfatiafc[ata, database

ant[a‘oﬁu/are tnve stm e nt.




