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Overview

» System architecture e ol }
* Communication
* Databases

* Servers

* Client web app.

 Custom client/server
app.




Applications

* Truck on board Orion data collection and
communication system
* Servers applications
* Map server
* Data transformation server
* Web application/services, Web servers: .NET
* Web reporting server: java
* Client/server applications

* Batch data transformation applications




Orion data collection and communication system
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Orion data collection and communication system
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Servers applications - Map server

O Mozilla Firefox

File Edit “iew History Bookmarks Tools Help

I_E:‘ Ll htpefapps. arrow . cafdrealtimemapper/
|| Shaw Webmail (Messenger Exp... W PostgreSOL: Documentation: M.
Map / Configure

-

REAL-TIME
TRACKING

.etxMellorﬁﬁm

pklns Landup

|| htip:ffapps. arrow.cayf

[ b

|| http://apps.a.

[G]-

.Jtimemapper/ 3

01:5:

148

1324

14:1:

15:07

14:57

|5 0z ] All ¥ehicles Filtered ¥ehicles All Places Filtered Places
|25 04 | wehicle # Driver Trailers Communicated D:
| 2505 ) 14204 [2649] Jones, Ernest (201 [nal, [nal wed May 16
¢ 14208 [2663] Fidler, Martin (205 515, [nal wed May 16
14210 [2666] [ma]. [ma] (02 [0] 513, [na] Wwed May 16
14213 [2675] [mal, [na] (03 [0] =12, [na] Wwed May 16
14194 [2680] Meufeld, Ian (209! [nal, [nal wead May 16
14214 [2657] Robinson, Robert B160, Blel wed May 16
14100 acacl Vit et (4 oas [ool siad Moy 1

A4

Status Load Place

Log 2ff [LOGOFF] Coguitlamm Res Re
Truck Stopped [ST Morth Share Trans
Truck Stopped [ST Morth Shore Trans
Drive [DRIVELOAD Morth Shore Trans
Dizconnect Trailer CC Reload [7272]

Drive [DRIVELOAD Chasm [2363]

Ducduic Tocoact TOE ol Shove Teoncd

Unload Place

Cache Creek Land
Wancouwer Landfill
Wancouwer Landfill
Wancouwer Landfill
S2R Reload Fadilit

S2R Reload Fadilit

Product
Waste [19]
wWaste [19]
wiaste [19]
wWaste [19]
Chips [2]
Sawdust [16]

wiloebe 101

Customer

Wastech Services
Wastech Services
Wastach Services
Wastech Services
Wastech Services

Wastech Services

Miloeboch Coenico.

& Find:

Transferring data from webservices. arrow.ca...
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Servers applications - Data transformation server

> Receive data from cell network (currently PCS)
> Decode data

> Recalculate and compare information from Trucks to
stored on PostgeSQL

~ Store data on PostgreSQL
> 24/7 service, windows application




Servers applications - Web application/services
© Mozilla Firefox TEX

File Edit “iew History Bookmarks Tools Help

Fat

¢ - : g_ ! (g | L httpiffapps.arraw.caf | B |[Cl~
| 1 Shaw Webmail ... W} PostgreSQL: Doc... Ul http://...ow.ca/ || htfpeffa.. mapper/ [G] type of =lus cell... -
e
ONBOARD TECHNOLOGES
APPLICATION LAUNCH PAGE §

y/ &i::%laffl

FleetView Reports RT Tracking

4 Find: 13 Mext i Previous [ Highlight all [] Matchcase @& Phrase not found
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) Mozilla Firefox
File  Edit “iew History Bookmarks Tools Help

- - Li}j /‘I | [ hitp:/fapps.arrow.ca/fleetview, |~ I B | [ \]
LI Shaw wWwebmail (Messenger Exp... [} http:/fapps. arrow. ca,f | bt ffapps.arr. . realtimemapper,/ [} http:/ / apps.a...ca/fleetview,/ 3 -
‘ Divisicon O Historical Reporking @ Feal-tirme Reporting
| cChilliwack Bulk
Custormers: all q Unload Points: All (::L I-. | Include Wiews
Origins: all q Products: all q - W aight: l Gross Weight [ I
L = —
== i B = 2 = == .
EE Load Points: All O | mxles: Al Gl E; Fusl: | kBL |25
&= — ilization: -
£ 5 . = ba Utilization: Distance ~
:u Drrivers: All (_,‘ i l | I
||| Master Cycle Time "|| Payload ‘"" Fuel JII" Yiolation |
Origin | Load Location | unload customer |Product | Axle |2 |utiD | Cycle | Duraton |Gross | Payload | kpL | Mileage | spd kkm | 93-a!
All All All All all |l !30 |37.8%| 00:25 | 53,145 _ !1.06 _ 0,755 fi
Port Kells Cogquitlam Res Rec Plant | Georg Wastech § Waste 8 Axle 5 6.49% 00:18 : s7.04z N 1iz- HEEE 1112 N
wWancouver Landfill Morth Shore Transfer Stn Wanco Wastech S Waste | 7 Axle 5 48.9% 00:08 0 sz.7oz I - N 0.104 g
waste-To-Energy Facilil Morth Share Transfer Stn Wanco Wastech 5 waste | 7 Axle 3 42,3% 00:17 i s3.377 I °7c I 0,000 ;
Wancouver Landfill Coquitlam Res Rec Plant Wanco Wastech S Waste 6 Axle 2 11,2% 00:19 ; 44,675 [N , 151 I o000 ;
Port Kells Matsqui Transfer Stn Georg | Wastech 5 Waste |8 Axle 2 90.4% 00:15 : se,0s5 I o:: I 2126 N
IK.C Unld Facility Cogquitlamn Res Rec Plant  Georg Wastech 5 Waste 8 Axle 1 0% 00:04 0 sz.760 | 02 i 0.000 ;
wancouver Landfill Cogquitlam Res Rec Plant | Waste Wastech § Waste 6 Axle 1 0% LEREE] : 44,440 I | 1.5 N 0000 !
[na] Cogquitlam Res Rec Plant Wanco Wastech S Waste 6 Axle 1 100% 00:11 ; as.az0 [N, 07+ N | 0.000 ;
waste-To-Energy Facilil Coguitlam Res Rec Plant  wWaste Wastech 5| waste 6 Axle 1 47.9% 01:02 . 45,470 N | 1z NS 0,000 -
waste-To-Energy Facilil Morth Shore Transfer Stn Waste Wastech S Waste | & Axle 1 20,5% 00:33 ' as.000 [ ¢ 1.5 R 0 000 ;
[ma] IG5 Machine [ma] |wastech § Granules & Axle 1 71w  01:25 . si,400 [N 1 -1 AN 0. 000 !
Part Kells cC Reload [na] wastech 5 Chips 2 axle |1 | 5.4% |00:39 . sz.oz0 N 1+° R o=z N
[ma] Morth Shere Transfer Stn | Waste Wastech § Waste 6 Axle 1 &62,9% 01:09 . 45,170 I | 150 AN 0.000 i
Part Kells cC Reload Georg Wastech 5 Chips 2 axle 1 0% 00:15 0 sz.370 [ 1-- R ---: I
Port Kells Morth Shere Transfer Stn | Georg Wastech § Waste 7 Axle 1 21.3% 00:09 0 54,150 N 0.7 ; 3,790 N
Part Kells Surrey Transfer Stn Georg Wastech 5 Waste 8 axle 1 S51.4% 00:44 ) s1.250 R 1-1c 0.098 ;
waste-To-Energy Facilil Morth Shore Transfer Stn | waste Wastech § | waste 7 Axle 1 16.8% 00:21 i 53,220 N 111 0,000 -
Part Kells Morth Shore Transfer Stn | Georg Wastech S Waste | 8 Axle 1 71.4% 00:09 i sz.o40 EEE - B o7z
< u >
&3 Find: {2 Mext { Previous [ Highlight all [] Match case g Phrase not found
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Servers applications - Web reporting server: java
EEX

) Mozilla Firefox
Edit

File View History Bookmarks Tools  Help

- - @] ﬁ} ||_| http://apps.arrow.ca/reparts/ |"| [3“] G-

Q)

|| Shaw \Webmail (Messen... | U| http://app.../reports/ 0 | -

[ httpefiapps....affleatview/ |

| httpeffapps. . timemapper/

|} http:ffapps. arrow.cayf

E REPORT GENERATOR

Repart Type: [ Trip Report by Trailer | Date Range 2 May 2007 E 16 May 2003 E Target Division Chillivrack Bullk |

Drivers: All Vehicles: All

Custamers: All Unload Pointz: All
Originz: All Products: All

Load Points: All

@‘ (&) Adobe POF

Axles: All

PEPD
PEPD

xn-* () Rich Text (.rf)

@ O word [ doc)
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S O Web [czs style)
g O Web [no csz)

4 Find: m_ & Mext €t Previous [ Highlight all [] Match case gk Phrase not found

Transferring data from webservices.arrow.ca...




Client/server applications

@ EZTicket 2 - Ticket Editor

Fr‘._

| EZTICKET 2

é_;: . Arrow Probill# | Search Billed:
= Search Wayhill:
CCRL Ticket #

Total (sec):
Sibv Mill Ticket #

Trailer A v

Load Gross (KG)
Load Tare (KG)

Load Date/Time | May 08 2007 | 00:00

vl

Unload Date/Time  |May 08 2007~ || 00:00 =]

Unload Driver [ i _v..

Unload Vehicle I ;

Unload Gross (KG) | ]
Unload Tare (KG) I

Truck Type E_Arruw v

Redirected  |No |

Route [ v E

o

rder Import

<. Export For
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Batch data transformation applications

* Daily synchronization data from MSSQL company
resource repository system with PostgreSQL DB —
DTS, psqlODBC

* Daily import data from external text file sources
(customers, etc) — DTS, psqlODBC

* SQL scripts to transform and calculate data when
moving from one schema to other — stat calc.,
datawarehouse transformation, PHP




i DTS Package: export_rm_data_to_BLKDWHO1_production_ns_import_batch

Package Edit Connection  Task  waorkflow H| &S| % #2 ab | » 28 Q

Connection
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insert batch inta I;
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r = === —
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fl
Truncake Table "i..,

T
[

[
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Truncate Table "i... I

g |

1
TruncateTable "im. .

&

Connection 3

f
Truncate Table "i...

i
Truncake Table ",
7

9
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T
[
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I
[
Connection 3 —

|
|
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Propagation of PostgreSQL inside company

* Spread informations
* Compare RDBMS features, stability, price, scalability

* Show PostgreSQL support from other companies
(Sun, EnterpriseDB, Novell)

* Advantage of following standards (SQL 99)

* Port simple application to PostgreSQL and show
performance

* Be prepare for not logical questions and arguments.




Compare RDBMS features, stability, price, scalability

Purpose PostgreSQL 8.1 MySQL 5.0 FireBird Oracle 9.i MSSQL2000 Sybase
. 3 - Support
Use with 4 - Breadth of : il 5 All standard and extended 4 - All standard and
X 3 - verynew major |mainstream 1 4 - All standard and
mainstream features support i i A features support mainstream  |extended features
. ' version — it still workloads. Different L] ! extended features support
business mainstream : 2 workloads. Excelent scalability |support mainstream ;
D include manybugs. |internal and ; b mainstream workloads.
application workloads. external SQL and tuning capability workloads.

rargetfor migration
from Oracle, DB2,
MS SQL, or other

server class
RNRMS

5-ver8.1 SQL 99
compliance and
database features
ease migration

5 - SQL 99 compliance
and database features
ease migration

4 - SQL 92 entry level
comp liance

5 - SQL 99 compliance and
database features ease migration

5 - SQL 99 compliance
and database features
ease migration

5 - SQL 99 comp liance and
database features ease
migration

Distribute with a

5-BSD license *,

RAM

Total: 595 USD

Total.: 120000 USD

Total: 43997 USD

closed source PostGIS GPL 35 Requ".es 3 4 - and *** 1 — Commercial license required i C.O ercial license /T C.O ercial license
e " £ commercial license. required required
application lincese
Use for production Pl 3 - new major version 4oL
quality Sale i gan q has few bugs and few -l E\./l(?trage H d 5 - Leverages scalability and 4 - Leverages scalability |4 - Leverages scalability and
J2EE/ASP/PHP y missing features, SRS ) database features. and database features. database features.
. database features. | . . database features.
web site missing GIS
4 — EXTeMeryTast
load process, very 4 — All features for 4 — All features for complex
5 — All features for : L L H
Use for : fastresponse to ] 5 — All features for complex  |complex queries, missing| queries, missing internal
complex queries, | _. : 3 — Queries have to . ]
datawarehouse, simple queries. queries, GIS module, extended |internal GIS module-, GIS module — external
. GIS module, Y be manuallytuned, ] ]
data minining, GIS Complexqueries data types, standard interface |lack of provided data  |module SQS, lack of
extended data lack of data types :
app. (. have to be manually to many 3-th party tools types —user-defined data |provided data types —user-
P tuned, lack of data types defined data types
hmmAan
Costfor version to Enterprise version 40,000 Enterprise version 19,999
o 595 USD/server on - !
utilize 2 dualcore Total: 0 USD i Total: 0 USD USD/CPU(*0.75/core) on USD/CPU + Ent. Win {31,679 CAN/CPU on Linux
CPUs and 8GB ; Linux Server - 3,999 USD Total: 63358 CAN

e BSD license allows free use within closed source application

S GPL license allows free use but custom chan ges to source code have to be open too.

kK IPI v 1.0 and IDPL licenses are similar to GPL. Their definitions a re on

hitn//firehird ; - hnOnedaeRid il e e ; i by o et e o
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Port simple application to PostgreSQL, performance

Test between MySQL 4.1 and PostgreSQL 8.1. Lower value is the better. Indeces

are created on the same fields

Query type/task type

MySQL 4.1
result in sec

PostgreSQL 8.1
result in sec

FleatView level 3 — 10users x 20 queries;

InnoDB engine

1176.47 44,
Used table testvwFulCycle in db test, no indices g 34483
FleatView level 3 — 2users x 5 queries;

i 4 .

Used table testvwFulCycle in db test, no indices i B
FleatView level 3 — 10users x 20 queries; 247 74
Used table testvwFulCycle in db test, indices '
FleatView level 3 — 2users x 5 queries;
Used table testvwFulCycle in db test, indices s il
Load 393635 rows of vwFullCycle table data into db - 7 76 27.1 — use only 1
MySQL MyISAM engine ' storage engine
Load 393635 rows of data from txt file into db - MySQL 2828 28.5 — use only 1

storage engine
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Introduction PostgreSQL to developers

* Adjust to new or different datatypes
* Timestamp — MSSQL datetime
* Serial — MSSQL bigint identity
* Bigserial - MSSQL integer indentity

* Timestamp with time zone — MSSQL has no such
data type

* Functions — MSSQL stored procedures

* Triggers — new,old row approach versus spec.
table inserted, deleted




Introduction PostgreSQL to developers

* Problems with data connection components

* Windows OS
* ODBC - psqlODBC

* .NET - slower performance
* Borland C++ Builder — slow performance, big overhead

* Native PostgreSQL data components
o AN
. - problems with timestamp

* Borland C++ Builder 5-6

* microOLAP - PostgresqlDAC problems with bigint,
timestamp

* pgExpress — more for Delphi then for C++ Builder



http://www.crlab.com/pgsqlnet/

Introduction PostgreSQL to developers

* Problems with data connection components
* *NIX OS

* Native libraries in C, C++ - very good and stable

* PHP — use native connection to PostgreSQL
* PEAR
* DB - old but STABLE, almost no bugs, db abstraction layer
* MDBZ2 — current, still some bugs, db abstraction layer
* ADOdb — MS ADODB like interface, db abstraction layer

* PECL - in development, bugs, sister to PEAR, compiled
packages, db abstraction layer PDO




. @
productlon_n% database

Schema:
ridata — for
real time
data. Data
are pushed
from 24/7
days server

T —

Schema: data - for
production online,

Schema: stat — for online
reports, precalculated statistics
P data updated immediately from

editable data

Extermal loading
Process

e e e e e A

Y

sec)

Schema: dataware — for more
complex queries. Schema is
updated periodically every
10min from schemas data and
stat. {query response time 5-30

Schema: datalog —
for keeping all
changed and deleted
information from
schema data.

schema data. (query response
time 1-5 sec)

Schema: udata — for user,
groups, companies hierarchies,
privileges. Information are used
to allow and restrict access to
app. It can be maintained via
manual web app and
ActiveDirectory

Schema: rdata — for
resource information.
Initially loaded from
ResourceMaster

Schema: export — for data
transformation and export to
other system{s). Example:
financial, client resource
management.

Schema: customer — for
data from customers

l system. Used for

i reconciliation and other

i related related purposes.

&

Schema: finance — for
internal financial data. Used
for reconciliation and other
related related purposes.
Schema finance is used
with schema customer.

Schema: import — for data
transformation and import from
other system(s). Example:
financial, repair shop, resource.

//,/

=
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Database Design

* Real time schema — eliminate overhead
* No custom triggers
* Constraints
* Foreign Key
* use indexes wisely. Less is more

 Datawarehouse schema
* Star and snowflake schemata
* Transformations data
* Functions versus SQL batch
* Indexes




Data migration from MSSQL 2000 to PostgreSQL

* MSSQL DTS
* Advantage

* simple development
* wide variety of drivers — connections
* flexibility
* Disadvantage:
* Performance
* Resources




Database GUI tools

* CASE - Toad data modeler formally know as CASE
Studio 2, ErWin

* SQL Editor — pgAdmin Ill 1.6.3, Navicat PostgreSQL,
Maestro PostgreSQL: comparison

* Graphical Query Editor — important for windows
developer

* Administration tools — pgAdmin |l for daily
maintenance, command line for setup security,
performance tuning, server restart




Database GUI tools

* CASE - Toad data modeler formally know as CASE
Studio 2, ErWin

"« CASE Studio 2
File Edit Model Dictionary WYiew MWindow Help

¥-HE BB S Atributes

-

@ D:\work\database\fleet\postgresql\fleet.dm2

= [ ERD 20 . e 21 o
8 g rdata. trailersype rdata_ awleconfi, L L] Lht L] 8 g i rdata_cpozition 6 g
M el Ve a : rdava. P zdava.cbcgzouplockup 23
E ain mode| e Srle_coniig_id (FE Trailes_group_id (FE) wen_id (FKI zdata.ommers e £ AEms Ter T 009
-3 data balh Sy e, ey wrailer_group_name S ) ovmez_id (FE) ik ebegrouplockup_id (FK)
551 dataware weres_1a imle_comgig_arbr change_by (TK) (S -t e
e change by (TX) s | cRange_ue o _
& export e, 0 e B aaciomiee i (tm) begin_ass igmmens_dave
8- import o foey S, 1) (D dex_flag _ars igranene_ L
logdata dezcripe d=z_flag de=sczipy [ —| sTaipmens 64 G =
N — = = owmer_id CFK)
- e sesTip - o manina_is () = ] Dot '
w7 rdats cdava.aziver = ~ . [ B o
-y stat arv_id (P & Pl | change by tmi) | -~ = 5
driver i e e e —
i+ udata = rdaca.vrailez change ute
Tegin_aszigment_dave sbatus_id (PK atasoure. ™~
® [ OFD A e e ia ) e = - | o s e
eTmren ae (PN defaule wx b (7N henpe e ik Bbiciiterd | T il OF | — PP 122 fom_mame (FET | T B
A sraites_id P deaionii e omo R = fom Tuipnens_id (7K PeprC (oS o [asma. obclovins [ crrze_ia, ()
railer_alias i changs_bs FE change_utc appeluszt_id (FK
SR B - [ L T davasource_id (FK) [ S8y ebelockup_id (FK) - e S
Rees meme £ e 1] change_utc BT {ace srme begreuplsekup_id (ETE) E_ | change b3 i s
change_ty (FK) === = Pt | s F= == change_utc g
change_utc Ao oy [ | P [ T |fava_sesvricrion_flag (rm) R e L =
datazeurce_id [FK) —— desczipn > change by (FE) IR i-c_fl-g =
o Ay e =S — S b ez irr [
descript — davascurce_id (FK) <o | —
comm == — ~ T az flag R — e
railar_rens_ia (70 [ [peodece id (E] L=l T e = Bl —
iy o | producegronp_id (r®) i e i = ——|[4s=cripe - — s R T
in i drives | Sepiei e l | [Fassapisee S A & N o v
¥ hangelry (TK) Froduce abbz _ | piace ia (3:) = = e T — ‘i
PO [ e ol @) SO S B Ee==—a =S
A T~ |datazource_ia (7K hangs_uws e || =vzeer_adazess L vy - = <g- - e
= e Gavaseneee_id (TH) | wevaniezdsizzsec oo =
Eivisior id (PE] el il | iR B == useres_id [FH) — s
zegion_id (FE) deze ! Zdaba.zouse o coren () ezt andazdhiasheur s o |usecture_ia cr e =z _£1ag
sy | ras . e e S e = et
g —— Livisien_id (FK) S e —{maczczips change_ubc p
treet address K ~ T customer_id (FK) - .y _|ehange by (0 D asazcares_ia (no e
i P s A (435 St = Ll B T hange e S asc_tlag et g
pomval_sods T ErTr— o liiiaee sa jan (EE dabasouzce id (FH) X s i
T e o [t St S SRS | i e = i = ke A
comnezy [TE) CE— L — — — |Cruvrr_nam LI Toeadian I o S R
Phone T nangs_By (7K) _L zoute_name S sy (1775) = S T Vi
Ee : s g\t/\_um:d}“mm i e e s g(
mail g = Jenrvener_ia om0 davascuzes_id (K1 ampry_duracion davazource_id (TK) = = /
szl EET — zumcemeznane trr_elag - edges ey e = e P isa riggersuntiag
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e e e g T — ity
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s P ; s seamdazdbizemin [ L
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Database GUI tools

* SQL Editor — pgAdmin Ill 1.6.3, Navicat PostgreSQL, Maestro
PostgreSQL: comparison

* Similar features: database object browsing
* Difference: export, import data
 Stability
* Graphical Query Editor — important for windows developer
* Help with building/starting building queries
* Creating complex queries with joins
* Have visual grasp of problem/query
* Improve performance of programmer

* Administration tools — pgAdmin lll for daily maintenance, command
line for setup security, performance tuning, server restart

* Excellent for remote administration tasks
* Problems with using on Novell linux10 (formerly SLES10)
* command line - most powerful
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Difference between MSSQL and PostgreSQL

* Case sensitivity - difference between MSSQL,
MySQL and PostgreSQL

* Index usage — Which index use in PostgreSQL
versus MSSQL. Clustered indexes

* Scalability. Advantage of *NIX over Windows, 64bit
OS

* TSQL - programmatic approach to solve
performance issues

* PL/PGSQL - problem with performance in some
situations




Difference between MSSQL and PostgreSQL

* TSQL - programmatic approach to solve
performance issues

* Example: Calculating Running Totals

Solution No IndexIndex
Temp Table/Cursor Y sec Y sec

The "Celko" Solution Yo sec Y. sec
The "Guru's Guide" Solution YA sec \V sec




