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Article I. Introduction
This report will evidence and explain the process for data warehouse

implementation. The steps that have been undertaken supports the data warehouse

requirements and reports which were created in part 1 (data warehouse design

approach assignment) along with the incorporation of appropriate feedback.

Article Il Data Collection and Cleansing (ETL)

Section 2.01

Original Data Sets

Datasets were created in SAS with the use of

xj N @ L Es the import wizard task which allows SAS to
LIS automatically generate code. Three sources
LDS_PLACEUx  Import Data Data Imported were used which created three SAS datasets,
lsx (LDS_PLACEU. from

xlsx[Shestl])  LDS FLACEU. one for consultants from the Leeds branch,

one for consultants from the Manchester

xj . @ . % branch and one for consultants from the
— Liverpool branch. The code for the imported
M e PRy g data was then slightly modified to ensure the
xsx[Sheetl)  MCH_FLACE.  data would be stored in the PlaceU library as

a pose to the temporary work library.

B[

LVP_PLACEU x Import Data Data Imported

The three tables with already a sufficient

lsx (LVF_PLACEU. Hom amount of populated data can be seen

wsx[Sheetl]) — LVF_PLACEU. rynning successfully below.

==
&

File Edit View Tasks Favorites Program

Process Flow
] LDS_PLACEUxsx

] Import Data (LDS_PLACEU dsx]Sheet1])
#1 MCH_PLACEU d=x

g2)) Import Data (MCH_PLACEL xlsx[Sheet1])
#7 LVP_PLACEU.dsx

-] Import Data (LVP_PLACEU xlsx{Sheet 1])
(" Programs

Program
i.[#&] Code For Import Data (LDS_PLACEU dsx[Sheet1])
i--[#&] Code For Import Data (MCH_PLACEU dsx{Sheet1])
“..[#] Code For Import Data (LVP_PLACEU xsx|Shest 1])
< >

B GE® =

(9 Refresh | Disconnect [ Stop
E Servers |

Tools Help |E-55- @ |58 % Bay 2 X | ® o4 |- |z ProcessFlow ~
Code For Import Data (LDS_PLACEU xlsx[Sheet1]) -

@ Program Log Output Data
&3 | i Filter and Sort B Query Builder NP Where | Data ~ Describe » Graph = Analyze ~ | Export » Send To - |

i@ CONSULTANT_ID /[ CST_NAME CST_START CST_END @ LOCATION_ID /. LOCATION_NAME /i LOCATION_POST
1 1| Aaron Abbots 22JUN2003 1|Leeds L14HR
2 2| Ben Bunning 22MAY2014 1|Leeds L14HR
3 3 | Charlie Crumble 22JUN200% 1| Leeds L14HR
4 4| Dan Dare 16FEB2000 1|Leeds L14HR
5 5 | Hiiot Evans 14JUN2012 1|Leeds L14HR
6 & | Fred Frump 22JUN2010 . 1 |Leeds L14HR
7 7 | Gilly Green 070CT2011 1| Leeds L14HR
8 8 |Hany Hoo 22JUN2012 1|Leeds L14HR
9 5 |lzzac Ingle 22JANZ2009 1| Leeds L1 4HR
10 10 | Jenna Jenkin 22JUN2000 1| Leeds L14HR
1 11 |Ken Kettle 20APR2015 1| Leeds L14HR




File Edit View Tasks Favorites Program Tools Help |E- G- @ | & % By % X | o0 |~ |Beg Process Flow -

e Iy
. = . . .
") Import Data (LDS_PLACEU sdsqSheet1]) &9 | §i Filter and Sort Blg Query Builder 7 Where | Data = Describe « Graph = Analyze - | Export = Send To » |
EJ%?H_PMCEUX*“ i@ CONSULTANT_ID /. CST_FNAME /i CST_SNAME [& CST_START CST_END (3 LOCATION_ID /i LOCATION_NAME /. LOCATION_POST
") Import Data (MCH_PLACEU xis{Sheet1])
) LVP_PLACEUtex 1 1] Jake Abbot 22JUN2003 2| Manchester M11 3FF
~.g Import Data (LVP_PLACEU xlsx{Sheet1]) 2 2/ Boris Bunrings 2IMAYZN4 2| Manchester M11 3FF
| P“’g'f’“s 3 3 |Cleo Crumbled 22JUN2009 . 2| Manchester M11 3FF
rogram
%) Code For Import Dats (LDS_PLACEUsdsqSheet1] | |4 4| Danny Dared 16FEB2000 22JUL2005 2| Manchester M11 3FF
Code For Import Data (MCH_PLACEU xdsx{Sheet11}| || 5 5 | Hie Evan 14UN2012 2 | Manchester M11 3FF
Cade For mport Data (LVP_PLACEU dsdSheet) | | o & Freddie Frumped 22JUN2010 2| Manchester W11 3FF
< 2>
7 7| Gilian Greenack 070CT2011 2| Manchester M11 3FF
3 2| Harison Hoot 22JUNZ0T2 2| Manchester M11 3FF
mGEe 9 9 | magen Ingleby 22JAN2008 2| Manchester M11 3FF
10 4 Jok 22JUNZ000 22JUNZ003 2| Manchest M11 3FF
|§5 Refresh ‘ Disconnect [@ Stop 1 ean oxe anehesier
11 1 Kez Kt 204PR2015 2| Manchester M11 3FF
I'm- B Servers |

File Edit View Tasks Favorites Program Tools Help |%' 5 | 8 ¥ fa X | o \EI' |gquracas Flow -
Code For Impert Data (LVP_PLACEU.xlsx[Sheet1]) -

gcf;”;&cw . Output Dt |
| s
") Import Data (LDS_PLACEU xex{Shest 1)) &3 | &j Filter and Sort By Query Builder 7" Where | Data ~ Describe » Graph ~ Analyze ~ | Export ~ Send To |
ﬁgH-W‘CE““ i@ CONSULTANT_ID /. CST_FNAME /. CST_SNAME [§] CST_START CST_END @) LOCATION_ID i LOCATION_NAME /i LOCATION_POST
- 23] Import Data (MCH_PLACEU dsx{Sheet1])
7 LVP_PLACEU s 1 1] Abie Abet 22JUNZ003 3| Liverpol L1 4HR
"3 Import Data (LVF_PLACEU xsx{Sheet1]) 2 2 Bordie Brot Z2MAYZ0T4 3 | Liverpool L14HR
DQPE"”S 3 3 Champ Crim 22JUN2008 3| Liverpool L14HR
%! Program
[&] Code For Import Data (LDS_PLACEU dsx{Sheet1] | | 4 4 Drew Drake 16FEB2000 3 | Liverpoal L14HR
[£] Code For Import Data (MCH_PLACEU xsx[Sheet1]}| | 5 5 Enid Eves 14JUN2m2 3 | Liverpoal L14HR
i/ &] Code For Import Data {LVP_PLACEL xdsx[Sheet1]) 6 & | Freya Fell S3UNZHID 3 Liverpol L14HR
< 2>
7 7 Gai Grend 070CT2011 3| Liverpol L1 4HR
e R | s § ol Focps N2 3 Lvereo L4
mEEe e 9 5 Ly Lolly 22JAN2008 3 | Lverpool L14HR
10| Jul Juk 22JUNZ000 3| Liverpol L1 4HR
|§5 Refresh | Disconnect @ Stop [g ae i verpes
1 11 Keith i 20APR2015 3 | Liverpool L14HR
| 7B Servers ]

Section 2.02 Star Schema

time_dimension
time _id:INTEGER

year:INTEGER location_dimension
location_id-INTEGER

4 loc_name:VARCHAR
loc_post: VARCHAR

/ rewards_fact
location_id:INTEGER

time_id:INTEGER

years_of _senice INTEGER
months_of_service:INTEGER
consultant_id:INTEGER
days_of_semvice:INTEGER
reward_id: INTEGER

consultant_dimension
consulfant id INTEGER
cst_name:VARCHAR
cst start date:DATE
cst_end date:DATE




Above is the star scheme that will be implemented, there will be three dimension
tables, a time dimension, a location dimension and a consultant dimension, along
with a rewards fact table which will have its own unique key as a pose to the original
star scheme design which used a compound key made up of the primary keys from
each of the three dimensions.

|

File Edit View Tasks Favorites Program Tools Help B~ 5~ @G| & o° 0y (% X | ® o |- |BegProcess Flow -

Srr e
Process Flow (] Program E Log | 57 Output Date (12)]
LDS_PLACEL
gj@ Import Data (TfDEile\CEUxisx[Sheeﬂ]) Save - I Run - [ Stop | Selected Server SASApp (Connected) - % | Analyze Program - | Export = Send To - Create - | Changes g Commit 49 History | [ Properties

9 MCH_PLACEU xsx libname placeu "/home/j-kennedy57580/sasuser.v94/placeu”;
) Impart Data (MCH_PLACEU Xsx|Sheet1]

File Edit View Tasks Favorites Program Tools  Help |%' = % | & o By @ X | 5y o |mv |gquroce:s Flow -

=)-8eg Process Flow [#] Progem® | ] Log | & Output Data (18)

-7 LD5S_PLACEU xdsx - : -
@@ Import Data {LDS_PLACEU xsx{Sheet 1]} Export = Send To = Create = | & 4+ |[&] Log Summary |[53 Project Log | [ Properties

@ MCH_PLACEL xdsx =1 The SAS System
-2 Import Data (MCH_PLACEU xlsx[Sheet1])
#§ LVP_PLACEU xdsx 1

%_eg_hidenotesandsource;

3 %_eg_hidenotesandsource;
Program 28
Code For Import Data (LDS_PLACEL xdsx[S 25 libname placeu "/home/j.kennedy57580/sasuser.v94/placeu";
Code For Import Data {(MCH_PLACEL xdsx? NOTE: Libref PLACEU was successfully assigned as follows:
%] Code For Import Data (LVP_PLACEU xdsx[S Engine: vs
< > Physical Name: /home/j.kennedy57580/sasuser.v94/placeu

|

To begin the implementation process, it was important to define the project library
that would be used, so in the above example you can see the library placeu has
been defined.

The next stage of the process was to create the empty dimension tables and fact
table using the proc sgl command which can be seen in the screenshot below.

File Edit View Tasks Favorites Program Tools Help |'E' A ‘ & ¥ B3 B X | Wy ol ‘D' ‘gagpmcﬂsF\Dw -

Program -
@%ﬂﬁ; o [&] Program* [ [Z] Log | 3 Output Data (1)
EE | o
) import Data (LDS_PLACEUséex{Sheet 1) Save + | Run - [ Stop | Selected Server: SASApp (Connected) = % | Analyze Program ~ | Export
-8 MCH_PLACEU xlsc libname placeu "/home/].kennedy57580/sasuser.v94/placeu”;
- Import Data (MCH_PLACEU xisx[Sheet 1])
) LVP_PLACEU s /*Create Tables*/
-1 Import Data (LVP_PLACEU xisx{Shest1]) 1.
-] Programs Fproe sql; . .
) Program CREATE TAELE placeu.dim location(
[&] Code For Impart Data (LDS_PLACEU xdex[Sheet1] location_id INTEGER NOT NULL,
%] Code For Import Data (MCH_PLACEL xax|Sheet 1 location_name VARCHAR (255),
%] Code For Import Data (LVP_PLACEU xisx[Sheet1] location post VARCHAR (10),
< > CONSTRAINT pk_location PRIMARY KEY (location id)
— 1i
L] Eﬁ@ Bl CREATE TAELE placeu.dim_time(
ti id INTEGER NOT NULL
&5 Refresh | Disconnect @ Stop me_r "
year INTEGER,
E-[ Servers CONSTRAINT pk_time PRIMARY EEY (time id)

- [Fly OLAP Servers

- [Flp Private OLAP Servers Vs

CREATE TABLE placeu.dim consultant(
consultantiid INTEGER NOT NULL,
cst_name VARCHRR (255),
cst_start DATE,
cst_end DATE,
CONSTRAINT pk_ccln PRIMARY EEY {consultant_id)
)i

CREATE TABLE placeu.FACT_reward(
rBwBrd_id INTEGER NOT NULL,

time_id INTEGER NQT NULL,
location_id INTEGER NOT NULL,
consultant_id INTEGER NOT NULL,

days_of_service INTEGER,
months_of service INTEGER,
years_of_service INTEGER,
CONSTRAINT pk fact PRIMARY REY (reward id)
)i
quit;




File Edit View Tasks Favorites Program

Tools

Program =

a4 SASASS-SASE
Help |E'ﬁ'@|§%‘i‘ B (B Xl-—f) e | |m"g?gprocessF|ow -

=)-8g Process Flow | [£] Program® | [Z] Log | 7 Output Data (18)|
=87 LDS_PLACEU xdsx . . .
¢ "7 ) import Data (LDS_FLACEU xisc{Sheet 1) Export » SendTo - Create » | 4 W | [E] Log Summary |53 ProjectLog | [ Properties
ng MCH_PLACEU xdsx 31 /*Create Tables*/
¢ g Import Data (MCH_PLACEU xsx[Sheet 1)) 32 proc sql;
3 LVP_PLACEU s 33 CREATE TABLE placeu.dim location|
g import Data (LVP_PLACEU xdse|Sheet 1)) . . -
& (31 Programs 34 lo?atlonild INTEGER NOT NULL,
' [&] Program 35 location_name VARCHAR (255),
[&] Code For Import Data {LDS_PLACEU dsx]S 36 location post VARCHARR (10),
[%] Code For Import Data (MCH_PLACEU sdsxf 37 CONSTRAZINT pk location PRIMARY EEY (location id)
[#&] Code For Import Data (LVP_PLACEU xsx[S 38 )i
< > NOTE: Primary key pk location replaced not null constraint _NMOOOL_.
_ NOTE: Table PLACEU.DIM LOCATICN created, with 0 rows and 3 columns.
39
& GEe 40 CREATE TAELE placeu.dim_time(
L9 Refresh | Disconnect @ Stop 41 time id TNTEGER NQT NULL,
4z year INTEGER,
-3 Servers 43 CONSTRATINT pk_time PRIMARY REY (time_id)
i1 [fly OLAP Servers s - - -
(#-[y Private OLAP Servers . ’ . )
NOTE: Primary key pk time replaced not null constraint NMOOO1 .
NOTE: Table PLACEU.DIM TIME created, with 0 rows and 2 columns.
45
46 CREATE TABLE placeu.dim_consultant{
47 consultant_id INTEGER NOT NULL,
48 cst_name VARCHAR (255),
49 cst_start DATE,
50 cst_end DATE,
51 CONSTRAINT pk_con PRIMARY KEY {consultant_id)
52 )i
NOTE: Primary key pk con replaced not null constraint _NMOOOL_.
NOTE: Table PLACEU.DIM CONSULTANT created, with 0 rows and 4 columns.
53
54 CREATE TABLE placeu.FACT reward(
55 reward id INTEGER NOT NULL,
56 time id INTEGER NQT NULL,
57 location_id INTEGER NOT NULL,
58 consultant_id INTEGER NOT NULL,
59 days_of_ service INTEGER,
60 months of service INTEGER,
61 years_of_service INTEGER,
62 CONSTRAINT pk_fact PRIMARY EEY (reward_id)
63 )i
NOTE: Primary key pk fact replaced not null constraint _NMOOO1_.
NOTE: Table PLACEU.FACT REWARD created, with 0 rows and 7 columns.
64 quit;
NOTE: PROCEDURE SQL used (Total process time):
real time 0.10 seconds
user cpu time 0.01 seconds
system cpu time 0.01 seconds
memory 623.28k
08 Memory 203%6.00k
Timestamp 22/04/2016 03:28:22 PM
Step Count 108 Switch Count 164
=2 The SAS System
Page Faults ]
Page Reclaims 159
Page Swaps o
Voluntary Context Switches 786
Involuntary Context Switches a7
Block Input Operations o
Block Output Operations 2624

Section 2.03 ETL

The ETL (Extract, Transform, Load) process is probably the most important stage in
the development of a data warehouse.

The decision was made to manually insert data into the time dimension, however a
sequence could have been used here for future additions, the code, output and log
are as follows.



Tools Help |S-G5- @G| 5 Ba 1 X |9 o [ |BegP

File  Edit

Process Flow

) LDS_PLACEUxsx

3 Import Data (LDS_PLACEU xsx[Sheet1))

7 MCH_PLACEUxisx

-3 Import Data (MCH_PLACEU xisx{Sheet1)

7 LVP_PLACEUxdsx

(3 Programs
:

View  Tasks

-3 Import Data (LVP_PLACEU xisd{Sheet1])

Code For Import Data (LDS_PLACEL dsx[Sheet 1)
[&] Code For Import Data (MCH_PLACEU xiqSheet 1)
%] Code For Import Data (LVP_PLACEL xeSheet )

Favorites  Program

Program -

File Edit View Tasks Favorites

[#] Progrem™ Output Data (18)|

Save - J Run = (1 Stop | Selected Server: SASApp (Connected) = % |

Fproc sgl;
INSERT INTO placeu.
VALUES (1, 2000);
INSERT INTO placeu.
VALUES (2, 2001);
INSERT INTO placeu.

b4 VALUES (3, 2002);

INSERT INTO placeu.
VALUES (4, 2003);
INSERT INTO placeu.

VALUES (5, 2004);

[y Private OLAF Servers

INSERT INTO placeu.
VALUES (6, 2005);
INSERT INTO placeu.
VALUES (7, 2006);
INSERT INTO placeu.
VALUES (8, 2007);
INSERT INTO placeu.
VALUES (9, 2008);
INSERT INTO placeu.
VALUES (10, 2009);
INSERT INTO placeu.
VALUES (11, 2010);
INSERT INTO placeu.
VALUES (12, 2011);
INSERT INTO placeu.
VALUES (13, 2012);
INSERT INTO placeu.
vVALUES (14, 2013);
INSERT INTO placeu.
VALUES (15, 2014);
INSERT INTO placeu.
VALUES (16, 2015);
INSERT INTO placeu.
VALUES (17, 2016);
quit;

dim_time

dim_time

dim_time

dim_time

dim_time

dim_time

dim_time

dim_time

dim_time

dim_time

dim_time

dim_time

dim_time

dim_time

dim_time

dim_time

dim_time

/*Manual Insert Into Time Dimension*/

Proc=ss Fow
B] LDS_PLACEL ex

L~ Import Dt (LOS_PLACEL xboc[Shest 1]
#7 MCH_PLACE e

-} impart Derta MCH_PLACEL sbsx[Sheet 1])
ﬁ] VP _PLACEL sdax

L} import Daa (LUP_PLACEL dimShest 1]}
(3 Proprama

i) Program

Programm  Teols  Help Iﬁ' - 1Y |E

Ceda For impert Data (LDS _PLACEL xdax] Shest 11
Code For Impert Data MCH_PLACEL s Shest 1]
Coda For import Data (LVP_PLACEL dexShest 1T}

¥

"j Refresh | Dwsconnect @ Stop
#- [ Servers

- By OLAP Seves

#- g Private OLAF Sanvers

File

Edit View Tasks Favorites

Er-Beg Process Flow
H7 LDS_PLACEU dsx

MCH_PLACEU s
-3 LVP_PLACEU xsx

=-[[J Programs
[£] Program

2 Import Data {LDS_PLACEL xlsx|Shest 1))
2 Import Data {MCH_PLACEL xsx[Sheet1])
2 Import Data {LVP_PLACEU xsx|Sheet1])
[£] Code For Import Data (LDS_PLACEU xdsx{S

Code For Import Data (MCH_PLACEL xdsx[¢
Code For Import Data (LVP_PLACEU xdsx]S

Program

Tools

Hep |8-65- @ | & o° By [ X | 9 @ [ |EegProcess Flow

>

& G[A]e @

G5 Refresh | Disconnect @ Stoj
P

[ Servers
[l OLAP Servers
i) [Fly Private OLAP Servers

Program -

| & Program | [E] Loa | 5] Output Data (18)]

Export ~ SendTo + Create ~ | 4 % |[&] Log Summary |[33 Project Log | [ Propert

66

NOTE:

75
76
NOTE:

7

NOTE:

79
a0
NOTE:

a1
82
NOTE:

83

NOTE:

as
86
NOTE:

a7
as
NOTE:

as
S0
NOTE:

1

1

1

1

1

1

1

1

1

/*Manual Insert Into Time Dimension*/

proc sql;
INSERT INTO placeu.dim time
VALUES (1, 2000);

row was inserted into PLACEU.DIM TIME.

INSERT INTC placeu.dim_time
VALUES (2, 2001);
row was inserted into PLACEU.DIM TIME.

INSERT INTC placeu.dim time
VALUES (3, 2002);
row was inserted into PLACEU.DIM TIME.

TNSERT TNTO placeu.dim_ time
VALUES (4, 2003);
row was inserted into PLACEU.DIM TIME.

INSERT INTO placeu.dim time
VALUES (5, 2004);
row was inserted into PLACEU.DIM TIME.

INSERT INTC placeu.dim time
VRLUES (&, 2005);
row was inserted into PLACEU.DIM TIME.

INSERT INTO placeu.dim time
VALUES (7, 2006);
row was inserted into PLACEU.DIM TIME.

INSERT INTC placeu.dim time
VRLUES (8, 2007);
row was inserted into PLACEU.DIM TIME.

INSERT INTO placeu.dim time
VALUES (9, 2008);
row was inserted into PTACEU.DIM TTIME.

INSERT INTC placeu.dim time
VALUES (10, 200%5);
row was inserted into PLACEU.DIM TIME.

TNSERT TNTO placeu.dim_ time
VALUES (11, 2010);
row was inserted into PTACEU.DIM TIME.

ngram -
DIM_TIME =

€% | £ Filter and Sort By Query Buil

fib tmed @ year
1 [ 2000
2 2 200
3 a 2002
4 4 2003
5 5 2004
6 3 2005
7 7| 2006
8 8| 2007
) P 2008
0 0 2009
1 " 2010
12 12I 201
13 1| a2
" ¥ 2013
15 15 2014
16 15 2015
17 7| 2016




Due to the consultant data coming from three different sources and having multiple
data discrepancies it was important to use a staging area.

/*Consultant Staging Area*/
Hproc sql;
Create table placeu.stagearea as select consultant_id, cst_name, cst_start, cst_end from placeu.lds_placeu;

1

Create table placeu.stageareaMan as select consultant_id, catx(' ',cst fname, cst_sname) AS cst name, cst_start, cst_end from placeu.mch placeu;

create table placeu.stagearealiv as select consultant_id, catx(' '

quit;

rcst_fname, cst sname) AS cst_name, cst_start, cst_end from placeu.lvp placeu;

/*Merge Cleaned Consultant Data*/
Hdata placeu.all consultants;
set placeu.stagearea placeu.stageareaMan placeu.stagearealiv;

run;

/*Create Consultant Seguence & Remove Missing Values*/
Hdata placeu.all consultants;
Set placeu.all consultants;

consultant_id = N ;
if (cst_end = .) then cst_end = today();
run;

/*Insert Into Consultant Dim*/

Hproe sqgl;
insert into placeu.dim_consultant zelect consultant_id, cst_name, cst_start, cst_end from placeu.zll consultants;
quit;

File Edit View Tasks Favorites Program Tools Help |2~ 3~ @ | & %" O3 (3 X |9 o |[7]- |BegProcess Flow -
Program ~

El glg:‘sg?gmfg; H;&CEM [&] Program*| (2] Log | 3 Output Data (1))
- _| = -
© " ) Import Date (LDS_PLACE U dsrfshest 1) | | EPOrt = Send To - Create - | & % |[&] LogSummary |[3}ProjectLog | [ Properties

E-§§] MCH_PLACEU sdsx Page Swaps 0
. Import Data (MCH_PLACEU xdsx{Sheet 1) Voluntary Context Switches 1055
-] LVP_PLACEUsisx Involuntary Context Switches 114
- & Import Data (LVP_PLACEUedSheet 1) :
&0 g Elock Input Operations ga8
™ (3] Program Block Output Operations 6800
[£] Code For Import Data (LDS_PLACEU s[S
-] Code For Import Deta (MCH_PLACEU sl
. [&] Code For Import Data (LVP_PLACEU xsx[S 104
£ b4 105 /*Consultant Staging Area*/
106 proc =ql;
107 Create table placeu.stagearea as select consultant id, cst name, cst start, cst end from placeu.lds placeu;
i} Eﬁ@ NOTE: Table PLACEU.STAGEAREZ created, with 11 rows and 4 columns.
€ Refresh | Disconnect m Stop .
108 Create table placeu.stageareaMan as select consultant id, catx(' ',cst_fname, cst_sname) AS cst_name, cst_start, cst_end
B Servers 108 | from placeu.mch placeu;
5[y OLAP Servers NOTE: Table PLACEU.STAGEAREAMAN created, with 11 rows and 4 columns.
[y Private OLAP Servers
109 create table placeu.stagearealiv as select consultant_id, catx(' ',cat_fname, cst_sname) AS cst_name, cst_start, cst_end
109 ! from placeu.lvp_placeu;
NOTE: Table PLACEU.STAGEAREALIV created, with 11 rows and 4 columns.
110 quit;
NOTE: PROCEDURE SQL used (Total process time):
real time 0.04 seconds
=4 The SAS System 15:22 Friday, April 22, 2016
user cpu time 0.01 seconds
system cpu time 0.00 seconds
memory 5506.06k
0S Memory 25520.00%
Timestamp 22/04/2016 03:28:23 BM
Step Count 110 switch Count 55
Page Faults 0
Page Reclaims 237
Page Swaps 0
Voluntary Context Switches 252
Involuntary Context Switches 16
Block Input Operations 0
Block Output Operations 792

The above code creates three stage tables for each of the three data sources and
uses a function to concatenate the consultants first names with their surnames from
two of the sources due to the consultant dimension having one field for name.



A data step is then used to merge the cleaned data; however, it is important to note
that at this stage we still have some missing values and the consultant id value is not
yet unique.

File Edit View Tasks Fovorites Progem Tools Help |2~ 3- @ | & o 0= 0 2 |9 o0 |7~ |BegProcess Flow ~

h-Beg Pracess Flaw [£)] Progem® | [Z] Lo | £ Outout Dats (18)]
E-4§] LDS_PLACEU dsx . -
- g mpor Data (LDS_PLACEU doxfShest 1) Export =+ Send To - Create = | 4 & |[£] Log Summary |5 Project Log | [ Properties
11 MCH_PLACEU xdsx
| -g%) Import Data (MCH_PLACEU xisx[Sheet ) 111
58] LVP_PLACEUxix 112 /*Merge Cleaned Consultant Data*/
) Import Data (LVP_PLACEL sx[Shest 1)
5 Progame 113 data placeu.all_consultants;
Program 114 set placeu.stagearea placeu.stageareaMan placeu.stagearealiv;
Code For Import Data (LDS_PLACEU s[5 115 run;
Code For Impart Data (MCH_PLACEU s
Code For Import Data (LVP_PLACEU xsd(S NOTE: There were 11 observations read from the data set PLACEU.STAGEAREA.
< > NOTE: There were 11 observations read from the data set PLACEU.STAGEAREAMAN.
_ NOTE: There were 11 observations read from the data set PLACEU.STAGEAREALIV.
NOTE: The data set PLACEU.ALL CONSULTANTS has 33 cbservations and 4 variables.
iy Cﬁ@@ NOTE: DATA statement ussd (Total process time):
€5 Refresh | Disconnect M Stop zeal tlme 002 =econds
user cpu time 0.01 seconds
-0 Servers system cpu time 0.01 seconds
[Ely OLAP Servers -
-[5ly Private OLAP Servers memory 157584k
03 Memory 21432.00k
Timestamp 22/04/2016 03:28:23 PM
Step Count 111 sSwitch Count 35
Page Faults 0
Page Reclaims 456
Page Swaps 0
Voluntary Context Switches 149
Involuntary Context Switches 20
Block Input Operations aed
Block Output Operaticns 264

Another data step is performed on the merged data in order to set up a sequence for

the consultant id and ensure there are no missing values. The only missing values

came from the consultante nd date attri bute so an o0if the
ensure if the value was missing, todays date would be used as a substitute. This is

using the logical assumption that if no end date was provided the consultant is still

working for the company so as a tool for reporting, and to avoid any null values a

6today ()6 function was wused.

File Edit View Tasks Favorites Program Tools Help |Er 5+ @ | & o= Oy [ X | 5 o4 |7~ | deg Process Flow -

Program ~
5-Egg Process Flow [#] Program”| [£] Log | ] Output Data (18)|
£-§F] LDS_PLACEUxdsx .
© "7 31 import Dafa (LDS_PLACEUsisx(Srneatt]) || EPort = SendTo - Creste - | 4 % |[i]LogSummary |[Z Project Log | [E] Properties
18] MCH_PLACEU st 116
i g% Import Data (MCH_PLACEU dsSheetT) 117 /%Create Consultant Sequence & Remove Missing Values*/
LVP_PLACELxdsx 118 data placeu.all consultants;
i+ gl Impont Dats (LVP_PLACEU dsxlSheet 11 -
5[ Programs 119 Set placeu.all_consultants;
&) Progam 120 consultant_id = N_;
g Code For Import Data {LDS_PLACEU xsx[S| 121 if (cst_end = .) then cst_end = todayl();
~[&] Code For Import Data (MCH_PLACE xisx] 122 run;
+{&] Code For Import Data {LVP_PLACEU xlsx]S|
& 2 NOTE: There were 33 observations read from the data set PLACEU.ALL_CONSULTANTS.
NOTE: The data set PLACEU.ALL CONSULTANTS has 33 observations and 4 variables.
— NOTE: DATA statoneat uscd (oTal precess time):
& GEe B real time 0.02 seconds
G5 Refresh | Disconnect @ Stop user cpu time 0-01 ssconds
system cpu time 0.00 seconds
g, ga:‘;ewm memory 1055.87k
1 Pvate OLAP Servers 03 Memory 21168.00k ‘ i
=5 The SAS System 15:22 Friday, April 22, 2016
Timestamp 22/04/2016 03:28:23 PM
Step Count 112 Switch Count 43
Page Faults 0
Page Reclaims 311
Pags Swaps 0
Voluntary Context Switches 146
Involuntary Context Switches 10
Block Input Operations 288
Block Output Operations 264

After the extraction and transformation process was complete, the data could then
be loaded into the consultant dimension, the output and log can be seen below.



File Edit View Tasks Favorites Program Tools Help |%' =~ % | 5 ¥ = 4 | B & |mv |gquloc

Process Flow Qutput Data (18) |
7 LDS_PLACEU xdsx
"¢ Import Data (LDS_PLACEU xlsx{Shest 1]) DIM_CONSULTANT ~
g?--gklln::ﬁ:tif:r(mjLﬁ.CEU;dgx[Sheeﬂ]} [%] |§'iF|H:er and Sort %Query Builder 57 Where | Data = Describe = Graph
1 LVP_PLACEUxsx i) consultant_id /& cst_name [3] cst_stat [§ cst_end
@ Import Data (LVP_PLACEU xdsx{Sheet 1]) 1 1| Azron Abbots 22JUND2 224PR16
4o Pg;ams 2 2 | Ben Bunning 22MAY14 22APR16
4 Program
Code For Import Data (LDS_PLACEU xdsx[Sheet1]) | | |3 3 | Charlie Crumble 22JUNDS Z2APR1E
! Code For Import Data (MCH_PLACEU xdsx[Sheet 1]) 4 4 | Dan Dare 16FEED0 224PR16
k] Code For Import Data (LVP_PLACEL xlsx[Sheet 1]}
2 = 5 5 | Hlliot Evans 14JUN12 22APR16
6 6 | Fred Frump 22JUN1D 22APR16
7 7 | Gilly Green 070CT1 22APR16
mGAe 8 8| Hany Hoo 22JUNT2 22APR16
L% Refresh | Disconnect @ Stop 9 9 |lzzac Ingle 22JAN0S 22APR16
- Servers 10 10 | Jenna Jenkin 22JUNDD 22APR16
: [y OLAP Servers 1 11 | Ken Kettle 20APR15 22APR16
&y Private OLAP Servers 12 12 | Jake Abbot 20UND3|  224PR15
13 13 | Boris Bunnings 22MAY14 22APR16
14 14 | Cleo Crumbled 22JUNDS 22APR16
15 15 | Danry Dared 16FEBOD 22JUL05
16 16 | Ellie Evan 14JUN12 22APR16
17 17 | Freddie Frumped 22JUN1D 22APR16
18 18 | Gillian Greenock 070CT1 22APR16
19 13 | Hamison Hoot 22JUN12 22APR16
20 20 | Imogen Ingleby 22JANDS Z2APR1E
21 21 | Jean Joke 22JUNDD 22JUND3
22 22 | Kez Kit 20APR15 22APR16
23 23 | Abbie Abet 22JUND3 22APR16
24 24 | Bordie Brot 22MAY14 22APR16
25 25 | Champ Crim 22JUNDS 22APR16
26 26 | Drew Drake 16FEBOD 22APR16
27 27 | Enid Eves 14JUN12 22APR16
28 28 | Freya Fell 22JUN1D 22APR16
29 25 | Gail Grend 070CT1 22APR16
30 30 | Hailey Hoops 22JUN12 Z2APR1E
n 31 | Lilly Loly 22JANDS 22APR16
32 32 | Julia Juke 22JUNDD 22APR16
33 | Keith Krit 20APR15 22APR16

File Edit View Tasks Faverites Program Toels Help | B~ (3~ @ | B o5 O (8 X |99 o4 |- | EegProcess Flow -

-Beg Process Flow
-8 LDS_PLACEUdsx .
@@ Import Deta (LDS_PLACEUxlsx(Sheet1) | | Export = Send To - Create = | 4 & | [E] Log Summary |3 Project Log | [F] Properties

-8 MCH_PLACEU dsx 123

&) Import Data (MCH_PLACEU xsx|Sheet 1) 124 /*Insert Into Consultant Dim%/
o8 LVPFPLACEMTVP PLACEU ssx{Sheet 1 123 proc =aql;
ED%QE’:’; a (VP wrlSheat il 126 insert into placeu.dim consultant select consultant id, cst name, cst start, cst end from placeu.all consultants;

[£] Program NOTE: 33 rows were inserted into PLACEU.DIM CONSULTANT.

4] Code For Import Data (LDS_PLACEL xsx[3|
Code For Import Data (MCH_PLACEU xdsx]d 127 quit;

[&] Code For Import Data (LVF_PLACEU xsx|S NOTE: PROCEDURE SQL used (Total process tims):

< > real time 0.01 seconds

e e i S
system cpu time 0.00 seconds

= GEe memory 5948.68%

3 Refresh | Disconnect @ Step 08 Memory 26292.00%
Timestamp 22/04/2016 03:28:23 EM
Step Count 113 Switch Count 28

[y Private OLAP Servers Page Faults o

rage Reclaims 8s
Page Swaps o
Voluntary Context Switches 91
Involuntary Context Switches 23
Block Input Operations 376
Block Output Operations 400




Tools Help |B-5- & |8 % Uz [ X | ¥ & |- |degProcess Flow -

Program ~

[#] Program” Log | ] Output Data (18)]

Save = |+ Run - [ Stop | Selected Server: SASApp (Connected) - % | Analyze Program - | Export + Send To ~ Create ~ | Changes gl Commit ) History | [ Properties

/*Location Staging Area*/

Fproc sqgl;
Create table placeu.placeu locationl as select DISTINCT location_id,
Create table placeu.placeu location2 as select DISTINCT location_id,
Create table placeu.placeu location3 as select DISTINCT location id,
quit;

location name, location post from placeu.lds placeu;
location name, location post from placeu.mch placeu;
location name, location post from placeu.lvp placeu;

/*Merge Cleaned Location Data*/
Edata placeu.placeu_locations;
set placeu.placeu_locationl placeu.placeu location2 placeu.placeu location3;

run;

/*Insert Into Location Dim*/
Fdata placeu.dim location ;

set placeu.placeu_locations ;

keep location id location name location post;

The next task was to do a similar thing for the location dimension due to the location
information also being spread out over the three sources.
File FEdit View Tasks Favorites Program Tools Help |E- 25 @ | & o 03 (2 X | ® & |- |BegProcess Flow -

Program ~

Three stage tables was used for each of the three data sources to gather the

location information, however due to multiplerepe at i n g

val ues

was used to ensure only different values are returned.

File Edit View Tasks

Favorites

Program

Tools

Help |- 5+ 8| & o B2 B X | 9 o |- |BegProcess Flow -

Project Log | [E Properties

& GEle B

&9 Refresh ‘ Disconnect [ Stop

(-3 Servers
[y OLAP Servers
-l Private OLAP Servers

set placeu.placeu_locationl placeu.placeu_location? placeu.placeu locatiecn3;

There were 1 observations resad from the data s=t PLACEU. PLACEU_LOCATIONI.
There were 1 cobservations read from the data set PLACEU. PLACEU_LOCATIONZ .
There were 1 obsesrvations resad from the data s=t PLACEU. PLACEU_LOCATION3.
The data set PLACEU.PLACEU LOCATIONS has 3 observations and 3 variables.

5 $ag Process Fow | 8] Pogram* | [E] Log | 5 Output Data (1)
-] LDS_PLACEUxsx
" 8] impor Data (LDS_PLACEU si{Shect 1) Export + SendTo + Create » | & b |[2] Log Summary
£ MCH_PLACEU dsx 135
{1 mpart Data (MCH_PLACEU dsc{Shest 1) 136 /*Merge Cleaned Location Data*/
B LVP_PLACELdsx 137 data placeu.placeu locations;
: 3 Import Data (LVP_PLACEUdsx{Sheet 1]} -
L 138
=[] Programs
[&] Program 139 run;
[#] Code For Import Data (LDS_PLACEU xsx[S|
[%] Code For Import Data (MCH_PLACEU xdsx NOTE:
~[&] Code For Import Data (LVP_PLACEU xsx[S NOTE :
< > NOTE:
NOTE:
NOTE: DATA statement used (Totzl process time):

real time 0.02 seconds

user cpu time 0.01 seconds
0.00 seconds
1575.21k

21688.00k

system cpu time
memory
03 Memory

Timestamp 22/04/2016 03:28:23 BPM

Step Count 115 S8witch Count 35
Page Faults ]

Page Reclaims 357

Page Swaps ]

Voluntary Context Switches 144

Involuntary Context Switches 20
Block Input Operations
Block Output Operations

t

he

(=) Beg Process Flow || &) Program®| 2] Log |3 Output Data (18)]
5§ LDS_PLACEUxsx "
© B impor Data (LDS_PLACEU xisxfSheal 1) Export ~ Send To = Create ~ | 4 % | [E] Log Summary |[53 Project Log | [E] Properties
28 MCH_PLACEUxdsc
g Import Data (MCH_PLACEU dsx{Sheet 1) 128
] LVP_PLACE 129 /¥Locatiecn Staging Area*/
|- Import Data (LVP_PLACEU xiex(Sheet1])
& Progrms 130 proc sql; ‘ ‘ ‘ ] )
[£] Program 131 Create table placeu.placeu_locationl as select DISTINCT location_id, location_name, location post from placeu.lds_placeu;
-[&] Code For Import Data (LDS_PLACEU xlsx(S NOTE: Table PLACEU.PLACEU_LOCATIONL created, with 1 rows and 3 columns.
[&] Code For Import Data (MCH_PLACEU xisx]f
Code For Import Data (LVP_PLACEL xlex($ 132 Create table placeu.placeu_location2 as select DISTINCT location_id, location_name, location post from placeu.mch_placeu;
< > NOTE: Table PLACEU.PLACEU LOCATION2 created, with 1 rows and 3 columns.
133 Create table placesu.placeu_location3 as select DISTINCT location id, location name, location post from placeu.lvp placeu;
B GES B NOTE: Table PLACEU.PLACEU LOCATION3 created, with 1 rows and 3 columns.
&5 Refresh ‘ Disconnect [ Stop 134 quits
A servers NOTE: PROCEDURE SQL used (Total process time):
[y OLAP Servers
Ty Prvates OLAP Servers real time ) 0.05 seconds
user cpu time 0.01 seconds
system cpu time 0.00 seconds
memory 5561.37k
08 Memory 26032.00k
Timestamp 22/04/2016 03:28:23 PM
Step Count 114 Switch Count 47
Page Faults 0
Page Reclaims 224
=6 The SAS3 System 15:22 Friday, April 22, 2016
Page Swaps 0
Voluntary Context Switches 233
Involuntary Context Switches 15
Block Input Operations ]
Block Output Operations 752



A data step was then used to merge the cleaned data and then load this data into
the location dimension. A screenshot of the output can be found below.

The next stage was to perform another clean on the three data sources to include

not only the consultant data, but also the location id so we can identify which

consultant works at which location when it comes to the fact table, the newly created

table is called 6al | thecode san betfoandbelow.r e mer ged 6 a

File Edit View Tasks Favorits Progrem Tools Help |- - @ | & »° 0y [ X | ¥ o |- |BegProcessFlow -
Program ~
Process Flow {T&] Program™ | [Z) Log | 3 Output Data (18)
) LDS_PLACEUxsx - o e
) mport Data (LDS_PLACEU xoSrect 1) Save - b Run = (1 Stop | Selected Server: SASApp (Connected) » % | Analyze Program - | Export = Send To - Create - | Changes g Commit € History | [ Properties
) MCH_PLACEUxdsx

3 Import Data (MCH_PLACEU xisx{Sheet )
) LVP_PLACEU s
& Import Data (LVP_PLACEU xlex{Sheet 1)

/*Re-Merge Cleaned Consultant & Location Data®*/
Hproc sql;

[ Programs Create table placeu.mergel as select consultant_id, location_id, cst_name, cst_start, cst_end from placeu. 1lds_placeu;
Program Create table placeu.merge2 as select consultant_id, location_id, catx(' ',cst_fname, cst_sname) AS cst_name, cst_start, cst_end from placeu.mch placeu;
Code For Import Data {LDS_PLACEU ds<[Sheet 1]} create table placeu.merge3 as select consultant_id, location_id, catx(' ', cst_fname, cst_sname) A5 cst_name, cst_start, cst_end from placeu. lvp_placeu;
% Cods For Import Data (MCH_PLACEUxisx{Sheet 1] quit;
-+ [#] Code For Import Data {LVP_PLACEU isx{Shest 1)
< >

Edata placeu.all consultants_remerge;

set placeu.mergel placeu.merge? placeu.merge3;

run;

zun;
= GEe A
dat: 1. .all ltant. ;
€3 Refresh | Disconnect m Stop [data placen all_consultants_remerge;
Set placeu.all_consultants_remerge;
gﬂ:’; consultant_id = N ;
7 envers i 4 = s = .
5-Lly Prvate OLAP Servers if (est_end .) then cst_end today () ;




