
  

S im o n G re e ne r,
Th e  Sp a tia lDB Ad v is o r

&
B re nda n S o us ta l, 

GIS Ma n a g e r, 
Mid  Co a s t Wa te r

Data Quality  Das hb o ard : 
Le v e rag ing  A PE X w ith  Orac le  
Lo c ato r 
to  im p ro v e  B us ine s s  De c is io n 
Making



  

• Qu a lity d e c is io n  m a k in g  re q u ire s  q u a lity d a ta .

B us ine s s  De c is io n Making

• Bu t o ld e r d a ta  c a n  o fte n  b e  o f p o o r o r d u b io u s  q u a lity d u e  
to  la c k  o f d a ta  in te g rity c o n s tra in ts  in  p re v io u s  s ys te m s .

• Ne w  d a ta  b e in g  c a p tu re d  in to  to d a y's  d a ta b a s e s  s h o u ld  b e  
o f g o o d  q u a lity d u e  to  a u to m a te d  c a p tu re  te c h n iq u e s  (in -fie ld  
Pe rs o n a l Dig ita l As s is ta n ts  - PDAs  - e tc ).

• If a  b u s in e s s  is  m a k in g  c a p ita l 
e xp e n d itu re  d e c is io n s  fo r s a y, 
re n e w in g  o ld e r a s s e ts , its  n e e d s  th e  
d a ta  o n  w h ic h  th e s e  d e c is io n s  a re  
m a d e  to  b e  a c c u ra te  in  te rm s  o f 
s p a tia l c o n s is te n c y a n d  a ttrib u te  
c o n s is te n c y. 



• A d a ta  q u a lity re p o rt is  a  v e ry, v e ry g o o d  w a y o f 
p re s e n tin g  to  e n g in e e rs  a n d  m a n a g e rs  th e  im p o rta n c e  o f 
fu n d in g  lo w  le v e l d a ta  q u a lity u p d a te s .

• It p ro v id e s  m e tric s  fo r fin a n c ia l p la n n in g  th a t c a n  b e  
u s e d  fo r:

• Bu d g e tin g  g e o -s p a tia l d a ta  in fra s tru c tu re  
e xp e n d itu re

AND

• So ftw a re  p u rc h a s e .

• Be c a u s e  yo u  c a n  d e m o n s tra te  d ire c t c o n n e c tio n  to  th e  
b u s in e s s  p ro fita b ility o f th a t e xp e n d itu re .

Im p o rtanc e  o f Data Quality  
Re p o rting



  

• Th is  is  w h y s o  m a n y 
b u s in e s s  in te llig e n c e  
“d a s h b o a rd s ” m a k e  h e a v y 
u s e  o f c h a rts  a n d  g ra p h ic s .

S im p lic ity  o f Outp ut

• Pre s e n tin g  re p o rts  to  u p p e r m a n a g e m e n t 
re q u ire s  o n e  to  e n c a p s u la te  th e  m e s s a g e  a s  
s im p ly a s  p o s s ib le .



  

•“Th e  h ig h e r u p  th e  m a n a g e m e n t c h a in  th e  
d u m b e r th e  re p o rts  s h o u ld  b e ...”

Or to  p ut it m o re  s im p ly ...



  

B e nc hm arking  and  Outp ut

•Th e s e  d a s h b o a rd  c o m p o n e n ts  s h o u ld  b e  
c o u p le d  to , o r b a s e d  o n , "b e s t p ra c tic e " 
m e tric s  th a t: 

-En a b le  c ro s s -b u s in e s s  b e n c h m a rk in g .

• Ou tp u ts  c a n  b e :
• De liv e re d  o n lin e  
(d yn a m ic a lly) o r 
• Ha rd c o p y (e g  Ad o b e  PDF)

• An d  u s e d  in  m o n th ly 
“in fo rm a tio n  m a n a g e m e n t” 
m e e tin g s .



• Th e re  a re  m a n y p ro d u c ts  a v a ila b le  fo r 
c o n s tru c tin g  Bu s in e s s  In te llig e n c e  (BI) 
“d a s h b o a rd s ” e g  Ora c le  Bu s in e s s  In te llig e n c e  
Su ite .

• Ne w  p ro d u c ts  th a t a d d re s s  s p a tia l d a ta  q u a lity 
s u c h  a s  Ra d iu s  Stu d io  a re  s ta rtin g  to  a p p e a r.

C o s t to  Im p le m e nt

• Bu t Ora c le 's  fre e  
Ap p lic a tio n  Exp re s s  
c o u p le d  w ith  Lo c a to r is  
a n  e xc e lle n t, lo w -c o s t 
in itia l s o lu tio n  to  s h o w  
w h a t is  p o s s ib le .



  

• Th e  ta b le  is  u s e fu l, 
b u t th e  g ra p h ic  m u c h  
b e tte r w h e n  yo u  w a n t 
to  g e t th e  p o in t 
a c ro s s , b y m a k in g  it 
re d , if th e  le v e l is  
b e lo w  to le ra n c e  it 
re a lly s ta n d s  o u t

A p e x : Re p o rts  v s . G rap hic s

• APEX c a n  o u tp u t 
ta b u la r re p o rts  
(e xp o rta b le  to  
Sp re a d s h e e ts ) o r a s  
g ra p h ic s .



  

• Allo w s  a c c u ra te  m e a s u re  o f w h a t w o rk  h a s  b e e n  d o n e , 
w h a t s h o u ld  b e  ta rg e te d .
• Im m e d ia te  “Ke y Re s u lt Are a ” 
fo r GIS Ma n a g e r fo r a  
fin a n c ia l ye a r is  to  im p ro v e  
DQ in  th e  s e w e r n e tw o rk .
• Ne e d  to  e xa m in e  Se w e r 
  n e tw o rk  “w h o lis tic a lly” b y its  
  3  m a in  e le m e n ts :

•Gra v ity Ma in s
•Ris in g  Ma in s
•Va c u u m  Ma in s

S c e nario  1  - Trac king  d ata q uality  
o v e r tim e

U ppe r m a na g e m e nt  w o uld like  to  kno w  ho w  da ta  
qua lity  (DQ ) im pro ve m e nt  init ia t ive s  fo r o lde r da ta  
a re  pro g re s s ing  in  a  fina nc ia l ye a r.



  

A PE X C hart

Ape x  c a n c re a te  c ha rts  
w ith  m ultiple  e le m e nts



  

A PE X – Multi-line  C hart S QL



  

B e ne fits

• Mu ltip le  c o n s titu e n t e le m e n ts  in  n e tw o rk  p re s e n te d  a s  a  
s in g le  g ro u p  (a s  it is  m a n a g e d )

• Gra p h  o v e r tim e  e n a b le s  p e rio d ic  re p o rtin g  e g  q u a rte rly

• Gra p h  c a n  s h o w  e ffe c ts  o f m u ltip le  in itia tiv e s



  

•Th e  c a lc u la tio n  re q u ire s  o n e  to  m e a s u re  th e  c u rre n t 
m a te ria l p ip e  m a te ria l in  th e  n e tw o rk .

S c e nario  2  - Re furb is hm e nt

• U ppe r m a na g e m e nt w is he s  to  unde rs ta nd the  
c a pita l e x pe nditure  tha t  w o uld b e  re quire d to  
re furb is h  c urre nt  infra s truc ture .

-As  a  %  o f th e  to ta l n u m b e r o f p ip e s  a n d
-As  a  %  b y to ta l le n g th .

Th e  d iffe re n c e  c a n  b e  im p o rta n t! 

•Th is  c a n  b e  v ie w e d  in  tw o  w a ys :



  

S c e nario  2  – Re furb is hm e nt C hart



  

S c e nario  2  – Re furb is hm e nt S QL



  

•Effic ie n t s e rv ic e  d e liv e ry, n o tific a tio n  o f m a in te n a n c e  
a c tiv itie s , b illin g  e tc  re q u ire s  w a te r a n d  s e w e ra g e  s e rv ic e s  
to  b e  a s s o c ia te d  w ith  la n d  p a rc e ls /b u ild in g s .

S c e nario  3  –  S e rv ic e  De liv e ry

•B us ine s s  P ro b le m

•Fo r e xa m p le , if w o rk  is  b e in g  c o n s id e re d  o n  a  p a rtic u la r 
s e w e r g ra v ity m a in , th e n  o n e  w o u ld  lik e  to  p ro d u c e  a  “m a il 
o u t” to  a ll h o u s e h o ld s  th a t a re  s e rv ic e d  b y th a t m a in .
•Bu t h o w  c a n  w e  b e  s u re
th a t c o n n e c to rs  a re  
s e rv ic in g  th e  p ro p e rty?



  

• We  o n ly w a n t to  re p o rt th o s e  fo r w h ic h  th is  re la tio n s h ip  is  
n o t c o rre c t.

(T h e  fo llo w in g  S Q L  d o e s  n o t te s t a ll a s p e c ts  o f th is  
re q u ire m e n t.)

S p atial Re fe re ntial Inte g rity

• In  th e  fo llo w in g  e xa m p le , th e  s ta rt o f th e  (s e w e r) s e rv ic e  
s h o u ld  b e  c o n n e c te d  a  g ra v ity p ip e , a n d  e n d  o f s e rv ic e  
s h o u ld  b e  w ith in  a  p a rc e l,  a n d  th a t th e  p a rc e l's  p rim a ry k e y 
th a t is  re c o rd e d  a s  a  fo re ig n  k e y in  th e  c o n n e c to r is  in  fa c t 
c o rre c t.

•Th is  is  a n  e xa m p le  o f “s p a tia l re fe re n tia l in te g rity”.



  

S p atial C o nne c tio ns  C hart



  

S p atial C o nne c tio ns  - S QL



  

S c e nario  3  : C o nc lus io n

• No te  th a t th e  o u tp u t o f a  s p a tia l q u e ry is  n o t n e c e s s a rily a  
m a p !
– Ap e x c a n  h a n d le  s p a tia l b e c a u s e  Ora c le  c a n !
– Re p o rtin g  o f s p a tia l d a ta  q u a lity c o u ld  o c c u r b y “ro llu p ” b y 

re p o rtin g  / o p e ra tin g  a re a  
e g  s e w e r b a s in , s u b u rb  fo r 
w h ic h  n o  “a ttrib u te  c o d e d ” 
fo re ig n  k e y e xis ts .



  

S c e nario  4  : Ne tw o rk Trac ing
• Pro b le m : Sh o u ld  w e  u p g ra d e  a  p a rtic u la r p u m p  in  a  s u b -

n e tw o rk ?
– We  n e e d  to  lo o k  a t s p a tia l d a ta  q u a lity a c ro s s  a  w h o le  

n e tw o rk  o r s u b -n e tw o rk  n o t ju s t a  s in g le  e le m e n t.

• Is  c o d in g  o f a  s in g le  in v e rt e le v a tio n  o n  o n e  n o d e  
c o rre c t in  re la tio n  to  th e  n o d e s  b e fo re  a n d  a fte r it?

– We  c a n  c o n fig u re  Ap e x re p o rts  to  c o n s u m e  d a ta  fro m  a  
s im p le  h ie ra rc h ic a l q u e ry! 



  

A  s ub -ne tw o rk

Pumpstation



  

A  s im p le  ne tw o rk  trac e  ...



  

Re s ult ...

       PIPE_ID START_NODE   END_NODE PIPE_DIAMETER PIPE_MATERIAL PIPE_LENGTH   LEVEL
---------- ---------- ---------- ------------- ------------- ----------- -------
     18918      18024      12210           150 PVC-U          11.6317825       1
     13715      18028      18024           150 PVC-U          6.89768229       2
     18917      11204      18024           150 PVC-U          133.368761       2
     13445      11202      11204           150 PVC-U          71.2474506       3
     13437      11201      11202           150 PVC-U          24.7904271       4
     13438      11200      11201           150 PVC-U          23.6856216       5
.....
     22642      22844      22843           150 PVC-U          27.0856449      10
     22641      21548      22844           150 PVC-U          8.41058057      11
127 rows selected.

We  c a n  p o p  th is  in to  
Ap e x a s  a  s im p le  HTML 
re p o rt 
(w ith  d o w n lo a d  to  
Exc e l)!



  

S p ic ing  it up ...
• Th e  h ie ra rc h ic a l q u e ry is  g re a t b u t w e  c a n  “s p ic e  u p ” th e  

re p o rt b y in c lu d in g  Ora c le 's  re a lly c o o l SQL9 9  b a s e d  
“a n a lytic ” fu n c tio n s .

– Eg  GROUP BY CUBE(), ROLLUP() e tc

• Bu t in c lu d e d  in  th e  SQL9 9  s ta n d a rd  a re  s e t o f “w ind o w ing ” 
fu n c tio n s  th a t a llo w  u s  to  c a lc u la te  “m o v ing ” a v e ra g e s  e tc  
a n d  n o t ju s t a n  a v e ra g e  a t th e  e n d  o f e a c h  g ro u p in g  s e t!

• Th e  fo llo w in g  q u e ry s h o w s  w h a t c a n  b e  d o n e  w ith  o u r 
n e tw o rk ...



  

C o m p uting  m is s ing  v alue s , e tc .
    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)
                      ELSE 0
                 END
            ELSE
               NULL
            END AS comp_gradient
  FROM sp_sewgpipe wp
 START WITH OID = (SELECT wp.oid
                     FROM sp_sewnode snj
                          INNER JOIN
                          sp_sewgpipe wp
                          ON ( wp.end_node = snj.node_id)
                    WHERE snj.node_type = 'PUMPSTATION')
 CONNECT BY NOCYCLE PRIOR start_node = end_node;



  

No w  us e  “w ind o w ing ” func tio ns  to  c o m p ute  ro lling  
to tal le ng th  (S UM) and  av e rag e  g rad ie nt (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) ||
       ','                    ||
         DECODE(h.start_invelev,NULL,'NULL',h.start_invelev) ||
       ') Grdnt(DB,Qry)->(' ||
         DECODE(h.pipe_gradient,NULL,'NULL',h.pipe_gradient) || 
       ','                    ||
         DECODE(h.comp_gradient,NULL,'NULL',h.pipe_gradient) || 
       ') MvTotLen('       || 
         ROUND( SUM(h.pipe_length)  
                OVER (ORDER BY row_num ROWS UNBOUNDED PRECEDING)
               ,3) || 
       ') MvAvgGrdnt('        || 
         ROUND( AVG(h.comp_gradient) 
                OVER (ORDER BY row_num ROWS UNBOUNDED PRECEDING),3) ||
       ')'
       As Information
FROM (
       SELECT ... statement from previous slide
     ) h;



  

Re s ult...
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)
__ Inv(End,Srt)->(-3.1,-2.07) Grdnt(DB,Qry)->(0,0) MvTotLen(7698.526) MvAvgGrdnt(1.759)
___ Inv(End,Srt)->(-1.88,-2.07) Grdnt(DB,Qry)->(0,0) MvTotLen(8553.796) MvAvgGrdnt(-24.688)
____ 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.



• Wh a t w e  h a v e  trie d  to  s h o w  is  th a t:
– Ap p lic a tio n  Exp re s s  +  Sim p le  Sp a tia l/Attrib u te  SQL =  An  

e ffe c tiv e , in itia l,  d a ta  q u a lity Da s h b o a rd

– Will h e lp  GIS Ma n a g e rs  d e liv e r q u a lity d a ta  in to  th e ir 
b u s in e s s 's  d e c is io n  m a k in g , a n d

– Pro v id e  m e a s u re a b le  in p u t in to  
th e  b u d g e try p ro c e s s .

– In c re a s e  b u s in e s s  Re tu rn  On  In v e s tm e n t
fo r its  s p a tia l d a ta , d a ta b a s e
a n d  s o ftw a re  in v e s tm e n t.

C o nc lus io n


