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Applicat ion Fact  and Dimensions

F_APP_TD

D_TERM

D_MAJOR

D_ORIGIND_PERSON

D_FINAID
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Histor ical Tables

Time

Staging 
Tables



CAIR
2016

APP_ CDC

Other  Histor y  Tables Include:
◇ Pe rson
◇ Ma jor
◇ Aca de m ic Progra m
◇ Cla ss
◇ Applica tion

◇ Enrollm e nt
◇ De gre e
◇ Fina ncia l Aid
◇ Athle tic 

Pa rticipa tion
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Foundat ion Tables
County Compdates ZipCode

Decision
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Design Pr inciples/ Pr act ices
• Vie ws a nd Functions

90%  of wha t we  do is  writing  a nd te s ting SQL obje cts
Busine ss  pra ctice s  built into  vie ws a nd functions  (> 1500)
Only re fe r to  e a ch ta ble  once
La ye r vie ws

• Build  sm a ll SQL tools  to  e lim ina te  re pe tition a nd incre a se  re lia bility
downloa d: copy a  SIS ta ble  to  loca l da ta ba se  a nd build  inde x
e ffdt: cre a te  s ta ge  0 a nd 1 vie ws of a  s ta ging ta ble

fie ldsnotin: re turn fie lds  in a  vie w tha t a re  not in a nothe r vie w
cdc: ca pture  ne w a nd cha nge d da ta  re cords  in a  his tory ta ble
dm ge n: “m a te ria lize ” a  his tory vie w a nd a dd inde xe s
cout: che ck out a  scrip t from  RCS
cin: che ck in a  scrip t to  RCS a nd m a rk a s  m odifie d
re fre sh: re loa d a ll SQL obje cts  tha t ha ve  be e n m odifie d
re v: re va lida te  a ll SQL obje cts
fvcol: find  a ll vie ws which re fe re nce  a  pa rticula r colum n

At the  
Bottom
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ETL Pr ocess (n ight ly )
● De structive  re build  of s ta ging ta ble s  

Ta ble -drive n downloa d of 220 ta ble s , 90M re cords
Approxim a te ly one  hour

● Nonde structive  a ppe nds to  his tory ta ble s
Da ily sna pshot of “curre nt va lue s”
Appe nd to  a bout 20 ta ble s
Approxim a te ly one  hour

● De structive  build  of d im e nsiona l ta ble s  
Re build  a bout 35 fa ct ta b le s  a nd 25 d im e nsion ta ble s
Approxim a te ly two hours
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Staging tables - dow nload
Add ta ble  na m e  to  downloa d ta ble  a nd run downloa d scrip t (or wa it for it to  run 
a utom a tica lly a t the  be ginning of the  nightly ETL).
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Staging v iew s - stage 0 and 1 
Add aliases and handle ef f ect ive- dat ing:

de fine  ta ble = ps_a dm _a ppl_pla n
de fine  vie w= a dm _a ppl_pla n
de fine  gra in= e m plid ,a ca d_ca re e r,s tdnt_ca r_nbr,a dm _a ppl_nbr,a ppl_prog_nbr
de fine  a lia s= "e m plid  id ,a ca d_ca re e r ca re e r,a dm _a ppl_nbr a ppno”
@ e ffdt

This  cre a te s  two vie ws:
a dm _a ppl_pla n_s0 with a ll the  re cords  a nd a dds  “e nddt” fie ld
a dm _a ppl_pla n_s1 with the  curre nt re cords  (sysda te  be twe e n e ffdt a nd e nddt)
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Higher  level staging v iew s 
Add business r ules and joins

-- a ca de m ic work done  a t a nothe r ins titution
CREATE or REPLACE VIEW e xt_a ca d AS 
SELECT   d .*,

unt_com p_tota l * de code (d .e xt_te rm _type ,'QTR',2/3,1) e a rne d,
de code (gpa _type ,'HIGH',e xt_gpa ) hs_gpa

FROM e xt_a ca d_sum _s1 s , e xt_a ca d_da ta _s1 d
WHERE s .id(+ )= d.id  

a nd s .e xt_org_id(+ )= d.e xt_org_id  
a nd s .e xt_ca re e r(+ )= d.e xt_ca re e r
a nd s .e xt_da ta _nbr(+ )= d.e xt_da ta _nbr;
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Dual f unct ion example 1 
Hide r epet it ive code - - void.sql and nv .sql

-- re turn Y if va ria ble  is  null or e m pty or only conta ins  spa ce s
CREATE or REPLACE FUNCTION void(va l va rcha r) RETURN va rcha r2 a s
BEGIN

RETURN CASE WHEN nvl(le ngth(trim (va l)),0)= 0 THEN 'Y'  e lse  'N'  e nd;
END;
/

-- re turn a lte rna te  va lue  if va ria ble  is  void  (null or e m pty or only conta ins  spa ce s)
CREATE or REPLACE FUNCTION nv(va l va rcha r, a ltva l va rcha r de fa ult '  ' ) RETURN va rcha r2 a s
BEGIN

RETURN CASE WHEN void(va l)= 'Y'  THEN a ltva l ELSE va l END;
END;
/
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Dual f unct ion example 2 
Encapsulat ing business r ules

-- re turn a  Ba nne r-s tyle  te rm  code  for a  g ive n da te
CREATE or REPLACE FUNCTION da te 2te rm  (fda te  da te  de fa ult null) RETURN va rcha r2 a s

RESULT va rcha r2(6);
BEGIN

SELECT to_cha r(nvl(fda te ,sysda te ),' rrrr' )||
CASE WHEN to_cha r(nvl(fda te ,sysda te ),'m m ')< '05'  THEN '20'
WHEN to_cha r(nvl(fda te ,sysda te ),'m m ')< '08'  THEN '30'
ELSE '40'  END 

INTO re sult FROM dua l;
RETURN re sult;

e nd;
/

We  ha ve  a bout 50 da te , te rm , a nd ye a r conve rs ion functions :
https ://s ite s .google .com /a /hum boldt.e du/sdr/progra m m ing-inform a tion/da te -a nd-te rm -functions

https://sites.google.com/a/humboldt.edu/sdr/programming-information/date-and-term-functions
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Staging f unct ion example

Encapsulat ing complex business r ules

FUNCTION  a ps ta t(fid  va rcha r,fte rm  va rcha r,fa ppno va rcha r) RETURN va rcha r;

This  function re turns  a n a pplica tion s ta tus  for a  pa rticula r a pplica tion.
1) Se a rch through de cis ion s ta ck to  s ta tus  from  m ost re ce nt de cis ion
2) If s tude nt ha s  be e n a dm itte d , se e  if this  s ta tus  ne e ds  to  be  m odifie d

a ) Look for housing a pplica tion
b) Look for orie nta tion re gis tra tion
c) Look for cla ss  e nrollm e nt
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Building histor y  tables (daily  snapshots)
Using the  a pplica tion his tory ta ble  (a pp_sdr) a s  a n e xa m ple :

Be gin by cre a ting a  ta ble  of the  fie lds  we  wa nt to  ca pture . 
This  ta ble  conta ins  36 fie lds  p lus  e ffdt, e nddt, a nd obsole te

Cre a te  a  vie w ba se d on source  da ta  ta ble s  with the  fie lds  we  a re  ca pturing: a pp_cs
This  vie w conta ins  da ta  de rive d from  13 diffe re nt CMS ta ble s  

a nd one  founda tion ta ble

Ca ll the  cha nge -da ta -ca pture  scrip t, cdc.sql, to  a dd ne w or cha nge d re cords  to  a pp_sdr
de fine  ta ble na m e = a pp
@ cdc

cdc.sql use s  SQL se t logic (MINUS) to  com pa re  the  curre nt da ta  from  the  source  ta ble s  with 
the  la s t re cord  with the  sa m e  gra in in his tory. Anything ne w or cha nge d is  a dde d with toda y 
a s  the  e ffe ctive  da te . Da ta  in his tory but m iss ing from  the  source  da ta  is  duplica te d  with 
toda y a s  e ffdt a nd obsole te = Y. The  e nd da te  is  the n a djus te d  on a ll re cords .



CAIR
2016

Histor y  v iew s - > Dimensional table
-- top-le ve l his tory vie w
-- a pplica tion fa cts  to-da te  during the  la s t 8 ye a rs

CREATE or REPLACE VIEW fa ct_a pp_td  AS SELECT
a .*

FROM fa ct_a pp_his  a , te rm _td t
WHERE a .te rm _ke y= t.te rm _ke y

AND t.com p_dt BETWEEN a .e ffdt AND a .e nddt 
AND a .obsole te  is  null

/

-- “m a te ria lize ” fa ct_a pp_td  (a s  f_a pp_td) a nd build  inde xe s  on ke ys

DEFINE vie wna m e = fa ct_a pp_td
@ dm ge n
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Combin ing dimensional v iew s
Once  a ll the  d im e ns ion obje cts  a re  cre a te d , the y a re  com bine d into  a  d im e ns iona l m ode l vie ws. For 
e xa m ple , a pplica tions  to-da te : dm _a pp_td .

fv_app_td

dv_term

dv_major

dv_persondv_origin

dv_finaid
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Combin ing dimensional v iew s (theor et ical)
This is w hat  w e w ould like to w r ite to cr eate dm_ app_ td:

CREATE or REPLACE VIEW dm _a pp_td  AS
SELECT   f.*,p .*,t.*,o .*,m .*,fa .*
FROM fv_a pp_td  f, dv_pe rson p , dv_te rm  t, dv_orig in o , dv_m a jor m , dv_fina id  fa
WHERE f.te rm _ke y= t.te rm _ke y

AND f.pe rson_ke y= p.pe rson_ke y
AND f.m a jor_ke y= m .m a jor_ke y 
AND f.orig in_ke y= o.orig in_ke y
AND f.fina id_ke y= fa .fina id_ke y;

Howe ve r, SQL would  com pla in a bout the  duplica te  ke y fie lds , (a nd poss ib ly o the rs), so  our 
a ctua l vie w de finitions  a re  a  b it m ore  com plica te d .  



CAIR
2016

Combin ing dimensional v iew s (actual)
-- the  firs t inte rm e dia te  vie w, iv1_a pp_td .sq l, jo ins  the  fa ct ta ble  to  the  firs t d im e nsion

DEFINE vie wna m e 1= dv_te rm
DEFINE vie wna m e 2= fv_a pp_td
@ fie ldsnotin

CREATE or REPLACE VIEW iv1_a pp_td  AS SELECT  f.*, &f1&f2&f3&f4&f5
FROM fv_a pp_td  f, dv_te rm  d WHERE f.te rm = d.te rm _ke y;
@iv2_a pp_td

iv2_a pp_td a dds  dv_origin
iv3_a pp_td a dds  dv_pe rson
Iv4_a pp_td  a dds  dv_m a jor
Iv5_a pp_td  a dds  dv_fina id

CREATE or REPLACE VIEW dm _a pp_td  AS SELECT   f.* FROM iv6_a pp_td ;
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Development  Env ir onment
• Ora cle  Da ta ba se  (m a inta ine d by ITS)

SQL De ve lope r, PL/SQL, SQL Plus
Production sche m a  (SA) conta ins  a ll ta ble s  a nd SQL obje cts
De ve lope r sche m a s - copy of a ll SQL obje cts

• Linux front-e nd to  Ora cle  DB Se rve r (m a inta ine d by ITS)
RCS (re vis ion control sys te m ) to  s tore  SQL obje ct de finition file s
Em a cs  e ditor
She ll scrip ts  tha t we  write  (e xa m ple : ETL)

• 3rd-Pa rty Tools
Moba Xte rm  (SSH te lne t) - fre e
Ta ble a u - not fre e
MS Acce ss  - sort-of fre e  (ca m pus lice nse )
Google  s ite  wiki - https ://s ite s .google .com /a /hum boldt.e du/sdr/

At the  
Bottom

https://sites.google.com/a/humboldt.edu/sdr/
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Example of  developing code
The  Ca lifornia  Gra dua tion Initia tive  re quire s  us  to  re port URM.  We  a lre a dy ha d URM in our 
da ta  wa re house , but we  ha d de fine d it d iffe re ntly tha n the  s ta te  le gis la ture .  

● We  conside re d a nyone  who wa s  Hispa nic, Bla ck, India n, or Pa cific Is la nde r to  be  URM, 
including those  who we re  m ore  tha n one  ra ce . We  don’t re turn a  va lue  for Unknown 
e thnicity or Nonre s ide nt Alie ns .  

● CA doe sn’t conside r Pa cific Is la nde rs  to  be  URM, nor doe s  it be lie ve  a nyone  who is  Two 
or More  is  URM, e ve n if the y a re  pa rt Bla ck or India n. Plus , the y include  Nonre s ide nt 
Alie ns  a nd count Unknown a s  not URM.

To de a l with this , I a dde d a  ne w fie ld  to  the  pe rson dim e nsion.  Firs t, I che cke d dv_pe rson.sq l 
out of RCS.

WARDHDEV>  @ cout
File  na m e : dv_pe rson
v/RCS/dv_pe rson.sql,v  -->   v/dv_pe rson.sql
re vis ion 1.18 (locke d)
done
v/dv_pe rson.sql ha s  be e n che cke d out into  /hom e /wwh7001/de v
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Example of  developing code (par t  2)
I the n e dite d  dv_pe rson.sq l to  a dd a  ne w fie ld : e th_urm _gi

...
CASE WHEN cit not in ('Y' ,' I' ) or e thcode = '8'  the n '  '

WHEN ins tr(e th_india n||e th_bla ck||e th_hispa nic||e th_pa cis l,'Y')> 0 THEN 'Y'
ELSE 'N'  END e th_urm ,

-- CA de finition of URM for the  Gra dua tion Initia tive
CASE WHEN e thcitcode  in ('2' ,'3' ,'7') THEN 'Y'

WHEN e thcitcode < '8'  THEN 'N'  END e th_urm _gi,
…

I the n loa d dv_pe rson.sq l into  m y sche m a :
WARDHDEV>  @ dv_pe rson.sq l

Since  we  ha ve  linke d a ll our de pe nde nt vie ws, this  a lso  loa ds  a ll the  vie ws tha t de pe nd on 
dv_pe rson.  
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Example of  developing code (par t  3)
Afte r che cking for e rrors  a nd te s ting the  ne w fie ld  in dv_pe rson a nd upstre a m  dim e ns iona l 
m ode ls , I che ck dv_pe rson ba ck into  RCS:

WARDHDEV>  @ cin

The n I re fre sh a nd re va lida te  a ll the  SQL obje cts  in m y sche m a  to  m a ke  sure  no e rrors  ha ve  
be e n introduce d:

WARDHDEV> @ re fre sh
WARDHDEV> @ re v

pa ss  1 - re va lida ting 200 obje cts

Now I log  into  SA, the  production a ccount, a nd run re fre sh a nd re va lida te  a ga in:
SA> @ re fre sh

SA> @ re v
pa ss  1 - re va lida ting 21 obje cts

The  ne w fie ld , e th_urm _gi, is  now a va ila ble  to  Ta ble a u in a ll d im e nsiona l m ode ls  tha t use  
dv_pe rson.
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fact
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m
Kimball Model Consider at ions

“Business Development  Lif ecycle Appr oach”

▪ Focus  on a dding Business Value
▪ Dimensionally s tructure  the  da ta  tha t’s  

de live re d to  the  busine ss
▪ De ve lop ite ra tive ly in m a na ge a ble  life cycle

incre m e nts  ra the r tha n a tte m pting  a  ga la ctic 
Big  Ba ng a pproa ch

Goal:  De live ring  busine ss  inte llige nce  to  support 
Unive rs ity de cis ion m a king.

http://www.kimballgroup.com/data-warehouse-business-intelligence-resources/kimball-techniques/dw-bi-lifecycle-method/
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Kimball Model Dev iat ions

Dif f er ent  appr oaches w ith a Common 
Gr ound:

• A da ta  wa re house  is  a  ne e de d 
a na lytica l e nvironm e nt for a ny 
orga niza tion.

• The  goa l is  to  publish the  “right” da ta  
a nd m a ke  it e a s ily a cce ss ib le

http://www.kimballgroup.com/2004/03/differences-of-opinion/
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Kimball Model Dev iat ions

• Use  of Vie ws

• Surroga te  Ke ys  vs  Na tive  or 
Com posite  Ke ys

• De ge ne ra te  Dim e nsions  - 1:1 
Attribute s  s tore d  with Fa ct



Conclusions
Pr os  of Bu ild in g fr om  “Scr a t ch ”
◇ Custom , De m a nd-ba se d De sign
◇ 3rd Pa rty Inde pe nde nce
◇ Low s ta rt-up cost
◇ Broa d knowle dge ba se  

(PL/SQL, C#, Ja va )

Pr os  of 3r d  Pa r t y  Soft w a r e
◇ Visua l Inte rfa ce
◇ Ve rsion Control
◇ Me ta da ta  Support
◇ De bugging Support
◇ Tra nsform  Tools
◇ Multithre a ding



Thanks!
Any questions?

Cr ed it s
Presentation template by SlidesCarnival
Photographs by Unsplash
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