a ITALIAN ORACLE USER GROUP

Write Less (Code) Ci{,‘,zc&‘fj;‘ﬁid
With More (Features) easily?

If not, please

sit closer
‘ Oren Nakdimon select department_id,
® www.db-oriented.com count(*) number_of_employees,

avg(salary) avg salary

O >< oren@db-oriented.com

from employees

X@DBoriented group by department_id
having max(salary) > 2 * min(salary)




Write Less (Code)
With More (Features)

it R L Bl B B




https://db-oriented.com

, Follow @DBoriented

1x

Israel Oracle User Group
INTWR 1PN 'WRNWN 1IN

T Tonay
h Date :[;?/93 COMPLETED
SYM ., Start developing .

(]
" n ORACLEG T [

5) O
o SRLTTormS 3.0
ORIENTED E
-

7) ey
? TOVACLE* CASE

®moovit = ;




f 2 3 4 5 & 7 3 9
2 3 4 5 6 &
Check before you travel
Watford Junction == Towards Towards. in;
Chashom N FER oy N o Cheshunt 2= Epping + Heath
Y uton Airport Parkway Speden Enfield Tovm veobats & b Theydon Bois TFL Rail customers should change at
Latimar == aids Grove -
gl . Db ~ Terminals 2&3for free rail transfer
Watford High Street Elstree & Borehamwood . . Cockfostars Bush Hill e to Terminal 5.
arnet ) 3
ig = New Bamet T
Bushey == = Oakwood .
&= Tatzeridgs & Whetstons (@) Chingrord (&) Buckhurst Hill A T Heathrow Terminal 4
Carpenders Park Woodside Park () Osyieich Pady Southgate o Brantwood Closed until further notice.
West Finchley (&) . Roding  Grange
Hatch End = New southgate C =EEn P b Pk Valley Hill ' Hounslow West
Edgware ClLnarigy Mill Hill East Sounds & o= = Step-free access for manual
= West Ruislip Headstone Lane unds Grazn i an = i
Northwoed Hills Bumt’ T ‘wheelchairs only.
Hillingdon k Finchley Central Wood Greend [ druce Grove <) Woodford
E—— Soue T rSouttwoodtora— - Faiop ' South Kensington ,
\ P [Tetzenham | Garkingsice Piccadilly line trains not stopping unti
Kenton Blackhorse b Snaresbrook = Emerson Park T spring 2022.
‘Chadwell
Preston Road @)hembury Heath
Ruislip den — Palthemstow Redbridge T Services or access at these stations are
Garden R S Tottennam Wanicead | Gaps " . subject to variation.
Hill Seven Kings W=t S To check before you travel, visit
South Kanton mford  \gaieh
J ¢ jlthamstow b Leytonstone H
Seuth Harrew orth Wembley. 3, Queen's Road L ford Upminster Bridge tflgov.uk/plan-a-journey
South Ruistip () Finsbury Stoke Manor Park
= 2 Wembley Central Park Newington lanor 'Hornchurch
Gy N Wanst=ad oo
udbury Hill 4 donebiri Par grange
Stonebridge Fark e [, SN
Nerthols. Harlesden Ear Highbury & patsron Gate
lslington = oamon == Stratford
Reading Sudbury Town (g Willesden Junctier e T International ‘Maryland
= / Caledonian Central Dsgenham Heathway
Twyford Kilburn. i Rodd & — Stratford ==
= FighRoad | Finchley Rosd Wy N\~ South Hamphtead  moumington & 5 Pancras = Barnsbury Homerton _ Hackney
Maidenhasd o Crascant / Dalston Junction Wick Upney|
= v London Fields T Stratford
Swiss Cottage y A Fien Sraet e
(b = Paddington  EdzwareRosd  Marylsbons == 5t John's Wood ambridge Hear
Ch ; EastHam
Maida Vale Hoxton € Bethnal Green Fudding Abbay
Mill Lane Road
Bethnal Green  Milz End Upton
Bow Park
o Road Pla: =
= horeditch atstow e
High Street + Bromley- West
Iver Westbourne Park ‘Stepney Green, - by-Bow Ham %=
Ledbroke Grove | Bayswater Churen
‘Whitechapel
West Devons Road
i Star Lane
Drayton - Nortn Estne Latimer Road
k Hariingtan Hanwell Shepherds Langdon Park
Bush = -
Southal west (i > Al Saints ! Canning
El:g!: West North Holland - o -
2 Acton Acton Park Limehouse % poplar Victoria
Ealing
Brosdway
Shepherd's :
= Acton Central e o L High Street Kensington ‘Shadwell e Blackwall | East P Custom House for ExCel
Esling Commen o = Emicses .
South Acton Goldhawk Road [Olympia) Knightsbridge Wapping FwWest (‘;'di' 4 wxs Prince Regent
uay
South g Gloucester -
Ealing Acton Town Hammersmith i wri 2 / N et Stverzoten Royal Albert
(S - @ Canary Wharf § \ L
Northfields ‘ — 5 . Beckton Park
c Turnham Stamford Ravenscourt West Earts Somn  Sloane ondon  Bermandsey Norn ~ Emirates Key to lines
Boston Manor Green| Broak Fark Kensington Coure Kensingtont  Square Hems Ceay Greenwich | peninula Fontoon Dock. Cyprus.
e Bakerloo
South Quay () London Gallions Reach
) Gunnersbury == West Brompton b4 ) City Airport 4 s Central
N Backton
Vs ~ Pimlico Sumey 0 g Gears Circle
f z
e — X Kew Gardens Fulham Broadway Bordugh L — District
Terminals 2&3 Parsons Green Imperial / . =)
(&5 Richmond + Wharf J 4 Weotuich s Hammersmith & City
Putney Brid,
i o > Cutty Sark for Westcombe Acsensl e = N
= Queens Road New Maritime Gre=mwich Park Wood = Dartford s Jubilee
East Pu Peckham Cross. @) "\——f'\—)
st Putney 4 = . n Plumstead i
5 —
[ feicphont & Costle Peckham e Greemwich = Maze Hill Ch-::nn = o lomards Metropolitan
Heathrow Soutnfietds () Y RSl [3 Brig =
Terminal 5 =piford Bridge s Northern
b Wimbledon Park () ) 7 Beochey Elverson Road -
Ferminat4- ) — dilly
Claph iccadil
2= Wimbledon (8 Tt Denmark Hill = Honor Oak Park Lewizham = Y
- Beckenh. .
Forest Hill e — Victoria
=
T v ¥ { "
Crofton  Catfora|  Bellingham Ravensboume Wiaterloo & City
| Park = |
. Penge West = DLR
Key to symbols Explanation of zones Harringron Birkbeck 4
Aneriey Road .
0 Interchange stations L] Station in Zone © == Crystal Palace A Emirates Air Line
C=0 Intemalinterchange 8 | SuvoninZones Norwood Junction = e (Oabhﬁla; )
} ) 7 | suvoninzone7 Arena L [special fares apply)
QO+ undera 10 minute walk between stations il )
) ion in both zones ) West Croydan = Woodside =————=== London Overground
@ step-free access from street to train G T | P —— "
Blackhorse Lane N
@) step-free access from street to platform 5} ssvioninZones Centrale Wellesley' =——————— TfLRail
i il i Station inZane 4. load L Addiscombe
= National Rail 4 Airport 4 oD _ _ _ _ R Road F Th link
-@ m _ rerch, Station in both zones 2 & 3 2 & 2 #&:( e .m_?fma; Mot C'PE“:E
iver services interchange 3 - Phipps  Belgrave Miccham  Mitcham pia  Ampere  Waddon Wandle Churd George #East Sandilands Youneed 8 e Meas
B ) Station in Zone 3 Rosd  Bridge  Walk Junction Marsh Park Street Streat ovdon (et P o ST sryour orign seation
a3 Victoria Coach Station 2 | suseninzone2 Coombe Lans destination station o check assisted
. s ‘wavel at wwvezhameslinkraitway.co.uk
Emirates Air Line cable car Station in both zones Gravel Hill
Sutton
1} sutoninZone | West = i e
&:ﬁi fna[rs:l?dnes Common Nest Sumon Carshatton 3 e south Addingron Village London Trams
i Coulsdon South Purley Croydon = Fieldway L
= = o b AACEACCTATT  DiStrict cpen weskends and on
@ Transport for Londen September 2021 | 332074-A01 some public holidays
Tovarts New Addington
| 2 . 4 p atwick Airport 7 . o




Demo — GTFS

o General Transit Feed Specification

o File Set
e agency.txt
e stops.txt
e routes.txt
o trips.txt
e stop_times.txt
e calendar.txt
e calendar_dates.txt

o London Underground
e https://data.bus-data.dft.gov.uk/timetable/download/gtfs-file/london/



https://data.bus-data.dft.gov.uk/timetable/download/gtfs-file/london/

SELECT ..

FROM




EXTERNAL TABLES




EXTERNAL TABLES

> Ad-Hoc Queries
» Ongoing Loading

. > Runtime Adjustments
O




EXTERNAL TABLES

> Ad-Hoc Queries




Inline External Tables

o Runtime definition
o No persistent objects in the data dictionary
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Demo — Data Model

/*********#

/ CALENDAR \

service id
start date
end_date
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
Sunday

/

o

/

TRIPS A

trip_ id
route_name
trip headsign

AN

(e )

STOP_TIMES )

stop_sequence
arrival time
departure_time
pickup_type

drop off_type 4//

/

O % ¥ H

STOPS

stop_id

stop name
location
stop_code

\




o Persistent external tables

o A procedure for reload

—

/********-X—#

/ CALENDAR \

service_id
start_date
end_date
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
Sunday

J

#

%

0

TRIPS

trip_id
route_name
trip_headsign

/N

Cawnnn )

STOP_TIMES )

stop_sequence
arrival_time
departure_time
pickup_type

drop_off_type .

4 STOPS )
# stop_id
* stop_name
* location
o stop code




o The "problem" with persistence

$ egrep '(ERROR|ORA-)' install.log
ERROR at line 1:

ORA-00942: table or view does not exist
ERROR at line 1:

ORA-00942: table or view does not exist
ERROR at line 1:

ORA-00942: table or view does not exist




create or replace package gtfs as
procedure reload;
end gtfs;




procedure reload is
begin
delete stop_times;
delete stops;
delete trips;
delete calendar;

load_calendar;
load_trips;
load_stops;
load_stop times;

commit;
end reload;




procedure reload is procedure load_calendar is
begin begin
delete stop_ times; insert into calendar
— ] . .
delete stops; (service_id,

: monda
delete trips; tuesdi;
)

delete calendar; wednesday,
thursday,
load_calendar; friday,
load_trips; saturday,
load_stops; sunday,
load_stop times;

start_date,
end_date)

¢ select service_id,
commit; monday,

end reload; tuesday,

wednesday,
thursday,
friday,
saturday,
sunday,
to_date(start_date, 'yyyymmdd'),
to_date(end_date, 'yyyymmdd')
from calendar_x;
end load calendar;




What if it's huge?

procedure load_calendar is procedure load_calendar is
begin begin
insert into calendar insert /*+ APPEND */ into calendar
(service_id, (service_id,

start_date, start_date,

end_date) end_date)
select select

(service_id, (service_id,

start_date, start_date,
end_date) end_date)
from calendar_x; from calendar_x;
end load_calendar; end load_calendar;




What if it's huge?

procedure load_calendar is
begin
insert into calendar
(service_id,

start_date,
end_date)
select
(service_id,

start_date,
end_date)
from calendar_x;
end load _calendar;

procedure load_calendar is
begin
insert /*+ APPEND */ into calendar
(service_id,

start_date,
end_date)
select
(service_id,

start_date,
end_date)
from calendar_x;
end load calendar;

select count(*) from calendar
k
ERROR at line 1:
ORA-12838: cannot read/modify an object
after modifying it in parallel




What if it's multiple?

procedure load_calendar(
p_year int default null) is
begin
insert /*+ APPEND */ into calendar
(service_id,

start_date,
end_date)
select
(service_id,

start_date,
end_date)
from calendar_x
where start_date
like to_char(p_year)||'%"';
end load calendar;

procedure reload is

begin
for yr in 2020 .. 2023
loop

load_calendar(p_year=>yr);

end loop;
load_trips;
load_stops;
load _stop times;

end reload;




What if it's multiple?

procedure load_calendar(
p_year int default null) is
begin
insert /*+ APPEND */ into calendar
(service_id,

start_date,
end_date)
select
(service_id,

start_date,
end_date)
from calendar_x
where start_date
like to_char(p_year)||'%"';
end load calendar;

procedure reload is

begin
for yr in 2020 .. 2023
loop

load_calendar(p_year=>yr);

end loop;
load_trips;
load_stops;
load _stop times;

end reload;

SQL> exec gtfs.reload

%

ERROR at line 1:

ORA-12838: cannot read/modify an object
after modifying it in parallel
ORA-06512: at "DEMO.GTFS", line 7
ORA-06512: at "DEMO.GTFS", line 4
ORA-06512: at line 1




procedure load_calendar is
begin
insert /*+ APPEND */ into calendar
(service_id,

start_date,
end_date)
select
(service_id,

start_date,
end_date)
from calendar_x;
end load_calendar;

select count(*) c from calendar

procedure reload is

begin
for yr in 2020 .. 2023
loop

load_calendar(p_year=

end loop;

load_trips;

load_stops;

load _stop times;
end reload;

SQL> exec gtfs.reload

PL/SQL procedure completed

>yr);

successfully.




procedure reload is
begin
delete stop_times;
delete stops;
delete trips;
delete calendar;

load_calendar;
load_trips;
load_stops;
load_stop times;

commit;
end reload;




procedure
begin
delete
delete
delete
delete

reload is

stop_times;
stops;
trips;
calendar;

load_calendar;
load_trips;
load_stops;
load_stop times;

45840,0,V]70a8eb954b75178a421999242a5e2279b792f3cc, "Luton Airport",,,
45840,0,V]3162628884a261d6e3d69019268297f753d04bdb, "Luton Airport",,,0,""
31485,1,VIc195461cbdb9b039452a2d10463bf2790022f9bc, "Victoria",,,0,""
31485,2,V]1dd39883f73952b54b1f2a7fd434a84194b64ac2, "Hull",,,0,""

trips.txt

route_id,service_id,trip_id,trip_headsign,block_id,shape_id,wheelchair_accessible,trip_direction_name
45840,0,V171d9dd27f0154e5439851cc2759b97e046091774, "Belgravia",,,0,""
45840,0,VIb901a98e988dc5897ab4eae7aa8643e42b42db55, "Belgravia™,,,0,""
45840,0,V]71d32daoc45a1f74619b1d281b190b047f61b771, "Belgravia™,,,0,""
45840,0,V]753120258014a76706f0f5ffe3876d5f0b3fc428, "Belgravia",,,0,""
45840,0,V]3c313f9bd790ed6e0fa93098ed3fd4db91905c63, "Belgravia™,,,0,""
45840,0,V18db6cfl3fbcedd44edf4bbcdel777e6899c64ef81, "Luton Airport"”,,,0,""
45840,0,V3143908c0f672d3e968b475e91a90a740414ae6737, "Luton Airport"”,,,0,""

0

0




procedure
begin
delete
delete
delete
delete

reload is

stop_times;
stops;
trips;
calendar;

load_calendar;
load_trips;
load_stops;
load_stop times;

trips.txt

V]71d9dd27f0154e5439851cc2759b97e046091774 , "Belgravia”,,,0,""
VIb901a98e988dc5897ab4eae7aa8643e42b42db55, "Belgravia”,,,0,""
V]71d32da@c45a1f74619b1d281b196b047f61b771, "Belgravia”,,,0,""
V]753120258014a76706f0f5ffe3876d5f0b3fc428, "Belgravia”,,,0,
VJ3c313f9bd790ed6e0fa93098ed3fd4db91905¢c63, "Belgravia”,,,0,""
VJ8dbecfl3fbce®44edf4ab6cdel777e6899c64ef81, "Luton Airport",,,0,""
V]43908c0f672d3e968b475€91a90a740414ae6737, "Luton Airport",,,0,""
V]70a8eb954b75178a421999242a5e2279b792f3cc, "Luton Airport",,,0,""
V]3162628884a261d6e3d69019268297f753d04bdb, "Luton Airport",,,0,""
VJ1c195461cbdb9b039452a2d10463bf2790022f9bc, "Victoria",,,0,""
V]1dd39883f73952b54b1f2a7fd434a84194b64ac2, "Hull",,,0,""

route_id,service_id,trip_id,trip_headsign,block_id,shape_id,wheelchair_accessible,trip_direction_name
45840,0,
45840,0,
45840,0,
45840,0,
45840,0,
45840,0,
45840,0,
45840,0,
45840,0,
31485,1,
31485,2,




create sequence trips_seq;

create table trips (
trip_id
integer
default trips_seqg.nextval
not null
constraint trips_pk primary key,
route_name
varchar2(100)
not null,
service_id
not null
constraint trips_fk calendar references calendar(service id),
trip_headsign
varchar2(100),
trip_x_id
varchar2(100)
invisible
not null
constraint trips_uk unique




create sequence trips_seq;

create table trips (
trip_id
integer
default trips_seqg.nextval
not null
constraint trips_pk primary key,
route_name
varchar2(100)
not null,
service_id
not null
constraint trips_fk calendar references calendar(service id),
trip_headsign
varchar2(100),
trip_x_id
varchar2(100)
invisible
not null
constraint trips_uk unique




create sequence trips_seq;

create table trips (
trip_id
integer
default trips_seqg.nextval
not null
constraint trips_pk primary key,
route_name
varchar2(100)
not null,
service_id
not null
constraint trips_fk calendar references calendar(service id),
trip_headsign
varchar2(100),
trip_x_id
varchar2(100)
invisible
not null
constraint trips_uk unique




create sequence trips_seq;

create table trips (
trip_id
integer
default trips_seq.nextval
not null
constraint trips_pk primary key,
route_name
varchar2(100)
not null,
service_id
not null
constraint trips_fk _calendar references calendar(service_id),
trip_headsign
varchar2(100),
trip_x_id
varchar2(100)
invisible
not null
constraint trips_uk unique

)s




create sequence trips_seq session;
procedure reload is
create table trips ( begin
trip_id delete stop times;
integer delete stops;
default trips_seq.nextval delete trips;
not null delete calendar;
constraint trips_pk primary key,
route_name load calendar;
varchar2(100) load_trips;
not null, load_stops;
service_id load stop times;
not null
constraint trips_fk_calendar references calendar commit;
trip_headsign end reload;
varchar2(100),
trip_x_id
varchar2(100)
invisible
not null
constraint trips_uk unique

)s




create sequence trips_seq session;
procedure reload is
create table trips ( begin
trip_id delete stop times;
integer delete stops;
default trips_seq.nextval delete trips;
not null delete calendar;
constraint trips_pk primary key,
route_name load calendar;
varchar2(100) load_trips;
not null, load_stops;
service_id load stop times;
not null
constraint trips_fk_calendar references calendar commit;
trip_headsign end reload;
varchar2(100),
trip_x_id
varchar2(100)
invisible
not null
constraint trips_uk unique

)s




create sequence trips_seq session;

create table trips (
trip_id
integer
default trips_seq.nextval
not null
constraint trips_pk primary key,
route_name
varchar2(100)
not null,
service_id
not null
constraint trips_fk _calendar references calendar(service_id),
trip_headsign
varchar2(100),
trip_x_id
varchar2(100)
invisible
not null
constraint trips_uk unique




procedure reload is procedure load_trips is
begin begin

delete stop_times; insert into trips

delete stops; (:;352)(;::.;

delete trips; cervice id:
delete calendar; tr‘ip_hegdsign)

select t.trip_id,

load_calendar; r.route_short_name,
load_trips; t.service_id,
load stops; t.trip_headsign

load_stop_times; ;0‘.‘“5—" ;:
rips x t,

it calendar c
commit, where t.route_id =
end reload; and c.service_id

end load_trips;

r.route_id
= t.service_id;




procedure reload is
begin
delete stop_times;
delete stops;
delete trips;
delete calendar;

load_calendar;
load_trips;
load_stops;
load_stop times;

commit;
end reload;

procedure load_stops is
begin
insert into stops
(stop_id,
stop_code,
stop_name,
location)
select stop_id,
stop_code,
replace(stop_name,
mdsys.sdo_geometry (2001,
8307,
mdsys.

null,
null)
from stops_Xx;
end load_stops;

Underground Station'),

-- 2 dimensional point

-- lat/long coord. system

sdo_point_type(stop_lon,
stop_lat,
null),

-- n/a for point type

-- n/a for point type




procedure reload is
begin
delete stop_times;
delete stops;
delete trips;
delete calendar;

load_calendar;
load_trips;
load_stops;
load_stop times;

commit;
end reload;

procedure load_stops is
begin
insert into stops
(stop_id,
stop_code,
stop_name,
location)
select stop_id,
stop_code,
replace(stop_name,
mdsys.sdo_geometry(2001,
8307,
mdsys.

null,
null)
from stops_Xx;
end load_stops;

Underground Station'),

-- 2 dimensional point

-- lat/long coord. system

sdo_point_type(stop 1lon,
stop_lat,
null),

-- n/a for point type

-- n/a for point type




procedure reload is procedure load_stop times i
begin begin
delete stop_ times; insert into stop_times
—_— b} . .
delete stops; (trip_id,

- stop_sequence,
delete trips; arrival time,

delete calendar; departure_time,
stop_id,
load_calendar; pickup_type,
load_trips; drop_off_type)
load_stops; select t.trip_id,
load_stop_times;

st.stop_sequence,
st.arrival_time,
. st.departure_time,
commit; st.stop_id,
end reload; st.pickup_type,
st.drop_off_type
from stop_times x st,
trips t
where st.trip_id = t.trip_x_id;
end load stop times;




EXTERNAL TABLES

. > Runtime Adjustments
O




Overriding Parameters in a Query

o Overridable Clauses
e DEFAULT DIRECTORY
e LOCATION
o ACCESS PARAMETERS
e REJECT LIMIT




The CALENDAR Table

SERVICE_ID

VCoOoONOOUVIDED WNEREDO

RRRRPRRRPRRRRR
WoONOUDWNRO®

POOOROFRORRPRRPRRORORRORLR

TUESDAY WEDNESDAY

P OOORORORRPRRRORORRLRORR

R ORORORORRRRORORRORR

THURSDAY

PR OORORORRRRORORRORR

FRIDAY

R OOORORRRRRORRRRORRLR

SATURDAY

RPOORORORRRPRRRORRPRRRPRORER

SUNDAY

R OORORORRRRRORRRRORLR

START_DATE

07/10/2024
07/10/2024
11/10/2024
07/10/2024
07/10/2024
07/10/2024
07/10/2024
07/10/2024
07/10/2024
07/10/2024
07/10/2024
07/10/2024
07/10/2024
07/10/2024
07/10/2024
07/10/2024
07/10/2024
07/10/2024
07/10/2024
07/10/2024

END_DATE

16/04/2025
16/04/2025
11/04/2025
16/04/2025
27/03/2025
23/03/2025
16/04/2025
16/04/2025
16/04/2025
16/04/2025
16/04/2025
27/03/2025
23/03/2025
16/04/2025
16/04/2025
16/04/2025
16/04/2025
16/04/2025
16/04/2025
16/04/2025




The CALENDAR Table

SERVICE_ID MONDAY TUESDAY WEDNESDAY  THURSDAY FRIDAY  SATURDAY SUNDAY START_DATE END_DATE
%) 1 1 1 1 1 1 1 07/10/2024 16/04/2025
1 1 1 1 1 1 1 1 07/10/2024 16/04/2025
2 0 %) %) %) 1 (%] 0 11/10/2024 11/04/2025
3 1 1 1 1 %) 1 1 07/10/2024 16/04/2025
4 1 1 1 1 1 1 1 07/10/2024 27/03/2025
5 % 0 0 9 1 1 1 07/10/2024 23/03/2025
6 1 1 1 1 1 1 1 07/10/2024 16/04/2025
7 %) %) %) %) 1 (%] 0 07/10/2024 16/04/2025
8 1 1 1 1 %) 1 1 07/10/2024 16/04/2025
9 1 1 1 1 1 1 1 07/10/2024 16/04/2025
10 1 1 1 1 1 1 1 07/10/2024 16/04/2025
11 1 1 1 1 1 1 1 07/10/2024 27/03/2025
12 %) %) %) %) 1 1 1 07/10/2024 23/03/2025
13 1 1 1 1 1 %] 0 07/10/2024 16/04/2025
14 %) %) %) %) %) 1 1 07/10/2024 16/04/2025
15 1 1 1 1 1 %] 0 07/10/2024 16/04/2025
16 %) %) %) %) %) 1 1 07/10/2024 16/04/2025
17 %) %) 1 %) %) %] 0 07/10/2024 16/04/2025
18 %) %) %) 1 %) %] 0 07/10/2024 16/04/2025
19 1 1 1 1 1 1 1 07/10/2024 16/04/2025




The CALENDAR Table

SERVICE_ID MONDAY TUESDAY WEDNESDAY  THURSDAY FRIDAY  SATURDAY SUNDAY START_DATE END_DATE
%) 1 1 1 1 1 1 1 07/10/2024 16/04/2025
1 1 1 1 1 1 1 1 07/10/2024 16/04/2025
2 0 %) %) %) 1 (%] 0 11/10/2024 11/04/2025
3 1 1 1 1 %) 1 1 07/10/2024 16/04/2025
4 1 1 1 1 1 1 1 07/10/2024 27/03/2025
5 0 %) % %) 1 1 1 07/10/2024 23/03/2025
6 1 1 1 1 1 1 1 07/10/2024 16/04/2025
7 %) %) %) %) 1 (%] 0 07/10/2024 16/04/2025
8 1 1 1 1 %) 1 1 07/10/2024 16/04/2025
9 1 1 1 1 1 1 1 07/10/2024 16/04/2025
10 1 1 1 1 1 1 1 07/10/2024 16/04/2025
11 1 1 1 1 1 1 1 07/10/2024 27/03/2025
12 %) %) %) %) 1 1 1 07/10/2024 23/03/2025
13 1 1 1 1 1 %] 0 07/10/2024 16/04/2025
14 %) %) %) %) %) 1 1 07/10/2024 16/04/2025
15 1 1 1 1 1 %] 0 07/10/2024 16/04/2025
16 %) %) %) %) %) 1 1 07/10/2024 16/04/2025
17 %) %) 1 %) %) %] 0 07/10/2024 16/04/2025
18 %) %) %) 1 %) %] 0 07/10/2024 16/04/2025
19 1 1 1 1 1 1 1 07/10/2024 16/04/2025




The CALENDAR Table

SERVICE_ID MONDAY TUESDAY WEDNESDAY  THURSDAY FRIDAY  SATURDAY SUNDAY START_DATE END_DATE
%) 1 1 1 1 1 1 1 07/10/2024 16/04/2025
1 1 1 1 1 1 1 1 07/10/2024 16/04/2025
2 0 %) %) %) 1 (%] 0 11/10/2024 11/04/2025
3 1 1 1 1 %) 1 1 07/10/2024 16/04/2025
4 1 1 1 1 1 1 1 07/10/2024 27/03/2025
5 0 %) % %) 1 1 1 07/10/2024 23/03/2025
6 1 1 1 1 1 1 1 07/10/2024 16/04/2025
7 %) %) %) %) 1 (%] 0 07/10/2024 16/04/2025
8 1 1 1 1 %) 1 1 07/10/2024 16/04/2025
9 1 1 1 1 1 1 1 07/10/2024 16/04/2025
10 1 1 1 1 1 1 1 07/10/2024 16/04/2025
11 1 1 1 1 1 1 1 07/10/2024 27/03/2025
12 %) %) %) %) 1 1 1 07/10/2024 23/03/2025
13 1 1 1 1 1 %] 0 07/10/2024 16/04/2025
14 %) %) %) %) %) 1 1 07/10/2024 16/04/2025
15 1 1 1 1 1 %] 0 07/10/2024 16/04/2025
16 %) %) %) %) %) 1 1 07/10/2024 16/04/2025
17 %) %) 1 %) %) %] 0 07/10/2024 16/04/2025
18 %) %) %) 1 %) %] 0 07/10/2024 16/04/2025
19 1 1 1 1 1 1 1 07/10/2024 16/04/2025




Can we do better than 1s and 0s?

SQL> select * from calendar;

SERVICE_ID MON TUE WED THU FRI SAT SUN START_DAT END_DATE

© 11-SEP-22 17-NOV-22
© 10-0CT-22 01-DEC-22
@ 19-0CT-22 24-NOV-22




Can we do better than 1s and 0s?

create table calendar23 (
service_id number(4) not
monday boolean not
tuesday boolean not
wednesday boolean not
thursday boolean not

friday boolean not
saturday boolean not
sunday boolean not
start_date date not
end_date date not




Can we do better than 1s and 0s?

begin
dbms_redefinition.start_redef_table(

user, 'calendar’', 'calendar23’,

col_mapping=>
'service_id service_id,
to_boolean(monday) monday,
to_boolean(tuesday) tuesday,
to_boolean(wednesday) wednesday,
to_boolean(thursday) thursday,
to_boolean(friday) friday,
to_boolean(saturday) saturday,
to_boolean(sunday) sunday,
start_date start_date,
end_date end_date'




Can we do better than 1s and 0s?

alter table calendar23 add
constraint calendar23 pk primary key (service id);

begin
dbms_redefinition.finish_redef_table(
user, 'calendar', 'calendar23');
end;




Can we do better than 1s and 0s?

SQL> desc calendar

SERVICE_ID NUMBER (4)
MONDAY BOOLEAN
TUESDAY BOOLEAN
WEDNESDAY BOOLEAN
THURSDAY BOOLEAN
FRIDAY BOOLEAN
SATURDAY BOOLEAN
SUNDAY BOOLEAN
START _DATE DATE
END_DATE DATE




select c.*

from calendar c

where trunc(sysdate) between c.start_date and c.end_date

and decode(to_char(sysdate, 'fmDay', 'nls_date_language=english'),
‘Sunday’, c.sunday,
'"Monday ', c.monday,

'Tuesday', c.tuesday,
'Wednesday’, c.wednesday,
'Thursday', c.thursday,
'Friday’, c.friday,
'Saturday', c.saturday) = 1;




select c.*

from calendar c

where trunc(sysdate) between c.start_date and c.end_date

and decode(to_char(sysdate, 'fmDay', 'nls date language=english'),
‘Sunday’, c.sunday,
"Monday ', c.monday,

‘Tuesday', c.tuesday,
'Wednesday’, c.wednesday,
'Thursday', c.thursday,
'Friday’, c.friday,
'Saturday', c.saturday) = 1;




select c.*

from calendar c

where trunc(sysdate) between c.start_date and c.end_date

and decode(to_char(sysdate, 'fmDay', 'nls_date_language=english'),
‘Sunday’, c.sunday,
'"Monday ', c.monday,

'Tuesday', c.tuesday,
'Wednesday’, c.wednesday,
'Thursday', c.thursday,
'Friday’, c.friday,
'Saturday', c.saturday) = 1;




select c.*

from calendar c

where trunc(sysdate+1l) between c.start _date and c.end_date

and decode(to_char(sysdate+l, 'fmDay', 'nls_date_language=english'),
‘Sunday’, c.sunday,
'"Monday ', c.monday,

'Tuesday', c.tuesday,
'Wednesday’, c.wednesday,
'Thursday', c.thursday,
'Friday’, c.friday,
'Saturday', c.saturday) = 1;




select c.*

from calendar c

where trunc(date'2024-08-29') between c.start _date and c.end date

and decode(to_char(date'2024-08-29', 'fmDay', 'nls_date_language=english'),
‘Sunday’, c.sunday,
'"Monday ', c.monday,

'Tuesday', c.tuesday,
'Wednesday’, c.wednesday,
'Thursday', c.thursday,
'Friday’, c.friday,
'Saturday', c.saturday) = 1;




Parameterized Views?




Table SQL Macro — Parameterized Views

create or replace package body gtfs sm as

function services(i_date in date default sysdate)
return varchar2 sql _macro(table) is
begin
return q'<
select c.service_id
from calendar c
where trunc(i_date) between c.start _date and c.end _date
and decode(to_char(i_date, 'fmDay', 'nls_date_language=english'),
‘Sunday’, c.sunday,
'Monday ', c.monday,
‘Tuesday', c.tuesday,
'Wednesday’, c.wednesday,
'Thursday', c.thursday,
'Friday’, c.friday,
'Saturday', c.saturday) = 1
>3
end services;
end gtfs_sm;




Table SQL Macro — Parameterized Views

create or replace package body gtfs sm as

function services(i_date in date default sysdate)
return varchar2 sql _macro(table) is
begin
return q'<
select c.service_id
from calendar c
where trunc(i_date) between c.start _date and c.end _date
and decode(to_char(i_date, 'fmDay', 'nls_date_language=english'),
'Sunday’, c.sunday,
"Monday’, c.monday,
'Tuesday', c.tuesday,
'Wednesday’, c.wednesday,
"Thursday', c.thursday,
'Friday’, c.friday,
'Saturday', c.saturday) = 1
>
end services;
end gtfs_sm;




Table SQL Macro — Parameterized Views

create or replace package body gtfs sm as

function services(i_date in date default sysdate)
return varchar2 sql _macro(table) is
begin
return q'<
select c.service_id
from calendar c
where trunc(i_date) between c.start _date and c.end _date
and decode(to_char(i_date, 'fmDay', 'nls_date_language=english'),
‘Sunday’, c.sunday,
'Monday ', c.monday,
‘Tuesday', c.tuesday,
'Wednesday’, c.wednesday,
'Thursday', c.thursday,
'Friday’, c.friday,
'Saturday', c.saturday) = 1

end services;
end gtfs_sm;




declare
v_in clob := gq'<select t.route_name,count(*) number_of_trips
from gtfs_sm.services(sysdate) s, trips t
where t.service id = s.service_id
group by t.route_name
order by number_of _trips>';
v_out clob;
begin
dbms_utility.expand _sql text(input_sql text => v_in,

output_sql_text => v_out);
dbms_output.put_line(v_out);
end;

/




select t.route_name,count(*) number_of_trips
from gtfs_sm.services( ) s, trips t
where t.service id = s.service_id

group by t.route_name
SELECT "A1"."ROUTE_NAME" "ROUTE_NAME", order by number of_trips

COUNT(*) "NUMBER_OF_TRIPS"
FROM  (SELECT "A3"."SERVICE_ID" "SERVICE_ID"
FROM  (SELECT "A4"."SERVICE_ID" "SERVICE_ID"
FROM  "DEMO_WLWM"."CALENDAR" "A4"

WHERE TRUNC( ) >= "A4" . "START_DATE"
AND TRUNC ( ) <= "A4"."END_DATE"
\\[») DECODE (TO_CHAR( , 'fmDay', 'nls date language=english'),

"Sunday ', "A4" . "SUNDAY",
"Monday ', "A4" . "MONDAY",
"Tuesday ', "A4" . "TUESDAY",
'"Wednesday',"A4"."WEDNESDAY",
"Thursday ', "A4" . "THURSDAY" ,
"Friday',"A4"."FRIDAY",
‘Saturday',"A4"."SATURDAY") = 1) "A3") "A2",
"DEMO_WLWM"."TRIPS" "A1"

WHERE "A1"."SERVICE ID" = "A2"."SERVICE_ ID"

GROUP BY "A1"."ROUTE_NAME"

ORDER BY COUNT(*)




21c> select d.day,
p) s.service_id

3 from (select trunc(sysdate)+level-1 day from dual connect by level <= 3) d,
4 gtfs_sm.services(d.day) s
5

order by s.service_id, d.day;




21c> select d.day,
p) s.service_id

3 from (select trunc(sysdate)+level-1 day from dual connect by level <= 3) d,
4 gtfs_sm.services(d.day) s
5

order by s.service_id, d.day;




21c> select d.day,
s.service_id
from (select trunc(sysdate)+level-1 day from dual connect by level <= 3) d,
gtfs_sm.services(d.day) s
order by s.service_id, d.day;

SERVICE_ID

2024-10-24
2024-10-25
2024-10-26
2024-10-24
2024-10-25
2024-10-26
2024-10-25
2024-10-24
2024-10-26
2024-10-24

P WWMNERPRRPRRLROOO




The obsession with DUAL ©

23c> select d.day,
p) s.service_id
from (select trunc(sysdate)+level-1 day connect by level <= 3) d,
gtfs_sm.services(d.day) s
order by s.service_id, d.day;

SERVICE_ID

2024-10-24
2024-10-25
2024-10-26
2024-10-24
2024-10-25
2024-10-26
2024-10-25
2024-10-24
2024-10-26
2024-10-24

P WWMNERPRRPRRLROOO




21c> select d.day,
s.service_id
from (select trunc(sysdate)+level-1 day from dual connect by level <= 3) d,
gtfs_sm.services(d.day) s
order by s.service_id, d.day;

SERVICE_ID

2024-10-24
2024-10-25
2024-10-26
2024-10-24
2024-10-25
2024-10-26
2024-10-25
2024-10-24
2024-10-26
2024-10-24

P WWMNERPRRPRRLROOO




create or replace package gtfs sm as

function services(i_date in date default sysdate) return varchar2 sql macro(table);

function services

(

i_from_date in date,
i_days in integer
) return varchar2 sql_macro(table);

end gtfs_sm;




create or replace package body gtfs sm as
function services(i_date in date default sysdate) return varchar2 sql macro(table) is

end services;

function services
(
i_from_date in date,
i_days in integer
) return varchar2 sql_macro(table) is
begin
return
select day, service_id
from (select trunc(i_from_date)+level-1 day from dual connect by level<=i_days),
gtfs_sm.services(day)';
end services;

end gtfs_sm;




create or replace package body gtfs sm as
function services(i_date in date default sysdate) return varchar2 sql _macro(table) is

end services;

function services
(
i_from_date in date,
i_days in integer
) return varchar2 sql_macro(table) is
begin
return
select day, service_id
from (select trunc(i_from_date)+level-1 day from dual connect by level<=i_days),
gtfs_sm.services(day)';
end services;
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create or replace function nearby_stops
(
i_longitude in number,
i latitude in number,
i_radius in number
) return varchar2 sql _macro(table) as
begin
return
select *
from stops s
where sdo within_distance(
s.location,
sdo_geometry(2001, 8307,
sdo_point_type(i_longitude, i_latitude, null), null, null),
''distance=' || i_radius || ' unit=meter'') = "'TRUE''’;

end nearby_stops;

/




create or replace function nearby_stops
(
i _longitude in number,
i latitude in number,
i_radius in number
) return varchar2 sql _macro(table) as
begin
return
select *
from stops s
where sdo within_distance(
s.location,
sdo_geometry(2001, 8307,
sdo_point_type(i_longitude, i_latitude, null), null, null),
''distance=' || i_radius || ' unit=meter'') = "'TRUE''’;

end nearby_stops;

/




create or replace function nearby_stops
(
i_longitude in number,
i latitude in number,
i_radius in number
) return varchar2 sql_macro(table) as
begin
return
select *
from stops s
where sdo within_distance(
s.location,
sdo_geometry(2001, 8307,
sdo_point_type(i_longitude, i_latitude, null), null, null),
''distance="' || i_radius || ' unit=meter'') = "'TRUE''';

end nearby stops;




Table SQL Macro — Polymorphic Views

create or replace function nearby points
(
i_longitude in number,
i latitude in number,
i_radius in number,
i _table in dbms_tf.table_t,
i _column in dbms_tf.columns_t
) return varchar2 sql _macro(table) as
begin
return 'select * from i_table s
where sdo within_distance(
s.'" || i_column(1) |]| ',
sdo_geometry(2001, 8307,
sdo_point_type(i_longitude, i_latitude, null),
null, null),
''distance="' || i_radius || ' unit=meter'') = ''TRUE''';
end nearby_points;

/




Table SQL Macro — Polymorphic Views

create or replace function nearby points
(
i_longitude in number,
i latitude in number,
i_radius in number,
i _table in dbms_tf.table_t,
i _column in dbms_tf.columns_t
) return varchar2 sql _macro(table) as
begin
return 'select * from i_table s
where sdo within_distance(
s.'" || i_column(1) |]| ',
sdo_geometry(2001, 8307,
sdo_point_type(i_longitude, i_latitude, null),
null, null),
''distance="' || i_radius || ' unit=meter'') = ''TRUE''';
end nearby_points;

/




Table SQL Macro — Polymorphic Views

create or replace function nearby points
(
i_longitude in number,
i latitude in number,
i_radius in number,
i _table in dbms_tf.table_t,
i _column in dbms_tf.columns_t
) return varchar2 sql _macro(table) as
begin
return 'select * from i_table s
where sdo within_distance(
s.'" || i_column(1) |]| ',
sdo_geometry(2001, 8307,
sdo_point_type(i_longitude, i_latitude, null),
null, null),
''distance="' || i_radius || ' unit=meter'') = ''TRUE''';




select s.stop_id,
count(*) number_of_trips,
sum(st.pickup_type) no_pickups,
sum(st.drop_off _type) no_drop_offs
nearby stops(-0.11641, 51.48416, 1000) s,
stop_times st
st.stop_id = s.stop_id
by s.stop_id

by number_of_trips;




select s.stop _id,
s.stop_name,
count(*) number_of_trips,
sum(st.pickup_type) no_pickups,
sum(st.drop_off _type) no_drop_offs
nearby stops(-0.11641, 51.48416, 1000) s,
stop_times st
st.stop_id = s.stop_id

by s.stop_id
by number_of_trips;




select s.stop _id,
s.stop_name,
count(*) number_of_trips,
sum(st.pickup_type) no_pickups,
sum(st.drop_off _type) no_drop_offs
nearby stops(-0.11641, 51.48416, 1000) s,
stop_times st
st.stop_id = s.stop_id

by s.stop_id
by number_of_trips;




When error messages don't give the message

select s.stop _id,
s.stop_name,
count(*) number_of_trips,
sum(st.pickup_type) no_pickups,
sum(st.drop_off _type) no_drop_offs
nearby stops(-0.11641, 51.48416, 1000) s,
stop_times st
st.stop_id = s.stop_id

by s.stop_id
by number_of_trips;




When error messages don't give the message

select s.stop _id,
s.stop_name,
count(*) number_of_trips,
sum(st.pickup_type) no_pickups,
sum(st.drop_off _type) no_drop_offs
nearby stops(-0.11641, 51.48416, 1000) s,
stop_times st
st.stop_id = s.stop_id

by s.stop_id
by number_of_trips;




Option 1

select s.stop _id,
s.stop_name,
count(*) number_of_trips,
sum(st.pickup_type) no_pickups,
sum(st.drop_off _type) no_drop_offs
nearby stops(-0.11641, 51.48416, 1000) s,

stop_times st

st.stop_id = s.stop_id

by s.stop_id,
s.stop_name

by number_of_trips




Option 2

select s.stop _id,
min(s.stop _name) stop_name,
count(*) number_of_trips,
sum(st.pickup_type) no_pickups,
sum(st.drop_off _type) no_drop_offs
nearby stops(-0.11641, 51.48416, 1000) s,

stop_times st
st.stop_id = s.stop_id
by s.stop_id

by number_of_trips




Option 3 — ANY_VALUE

select s.stop _id,
any value(s.stop name) stop _name,
count(*) number_of_trips,
sum(st.pickup_type) no_pickups,
sum(st.drop_off _type) no_drop_offs
nearby stops(-0.11641, 51.48416, 1000) s,

stop_times st
st.stop_id = s.stop_id
by s.stop_id

by number_of_trips




Option 4

select s.stop _id,
s.stop_name,
stl.number_of_trips,
stl.no_pickups,
stl.no_drop_offs
nearby stops(-0.11641, 51.48416, 1000) s,
(select st.stop id,
count(*) number_of_ trips,

sum(st.pickup_type) no_pickups,
sum(st.drop_off _type) no_drop_ offs
from stop _times st
group by st.stop id) st1l
stl.stop id = s.stop_id
by stl.number_of trips;




Option 4

select s.stop _id,
s.stop_name,
stl.number_of_trips,
stl.no_pickups,
stl.no_drop_offs
nearby stops(-0.11641, 51.48416, 1000) s,
(select st.stop id,
count(*) number_of_ trips,

sum(st.pickup_type) no_pickups,
sum(st.drop_off _type) no_drop_offs
from stop times st
group by st.stop id) st1l
stl.stop id = s.stop_id
by stl.number_of trips;




Option 4 - don't forget the join!

select s.stop _id,
s.stop_name,
stl.number_of_trips,
stl.no_pickups,
stl.no_drop_offs
nearby stops(-0.11641, 51.48416, 1000) s,
(select st.stop id,
count(*) number_of_ trips,

sum(st.pickup_type) no_pickups,
sum(st.drop_off _type) no_drop_offs
from stop times st
group by st.stop id) st1l
by stl.number_of trips;




Option 4 - don't forget the join!

SELECT STATEMENT
SORT ORDER BY
MERGE JOIN CARTESIAN
TABLE ACCESS BY INDEX ROWID
DOMAIN INDEX (SEL: ©.000000 %) STOPS_IX_LOCATION
BUFFER SORT
VIEW
HASH GROUP BY
TABLE ACCESS BY INDEX ROWID BATCHED| STOP_TIMES
INDEX FULL SCAN | STOP_TIMES_IX_STOP

SEL$5C160134
- The query block has 1 cartesian product which may be
expensive. Consider adding join conditions or removing the
disconnected tables or views.




Option 5

select s.stop _id,

s.stop_name,

stl.number_of_trips,

stl.no_pickups,

stl.no_drop_offs

nearby stops(-0.11641, 51.48416, 1000) s,
(select count(*) number_of trips,

sum(st.pickup_type) no_pickups,

sum(st.drop_off _type) no_drop_offs
from stop _times st
where st.stop id = s.stop_id) st1l
by stl.number_of trips;




Option 5

select s.stop _id,

s.stop_name,

stl.number_of_trips,

stl.no_pickups,

stl.no_drop_offs

nearby stops(-0.11641, 51.48416, 1000) s,
(select count(*) number_of trips,

sum(st.pickup_type) no_pickups,

sum(st.drop_off _type) no_drop_offs
from stop times st
where st.stop id = s.stop id) st1l
by stl.number_of trips;




Option 5

select s.stop _id,

s.stop_name,

stl.number_of_trips,

stl.no_pickups,

stl.no_drop_offs

nearby stops(-0.11641, 51.48416, 1000) s,
(select count(*) number_of trips,

sum(st.pickup_type) no_pickups,

sum(st.drop_off _type) no_drop_offs
from stop times st
where st.stop id = s.stop id) st1l
by stl.number_of trips;




Option 5 — LATERAL Inline Views

select s.stop _id,
s.stop_name,
stl.number_of_trips,
stl.no_pickups,
stl.no_drop_offs
nearby stops(-0.11641, 51.48416, 1000) s,
lateral (select count(*) number of_ trips,
sum(st.pickup_type) no_pickups,

sum(st.drop_off _type) no_drop_offs
from stop times st
where st.stop id = s.stop id) st1l
by stl.number_of trips;




select

from

where

and

order

TRIP_ID
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171

st.*,
s.stop_name

stop_times st,
stops

S

st.trip_id = 171

s.stop_id = st.stop_id

STOP_SEQUENCE

W0 s fa W=

— k| k| ok | ok ok
oWk =0

by st.stop_sequence;

ARRIVAL_TIME
11:10:00

LDEPARTURE TIME
11:10:00

11:11:00
11:13:00
11:15:00
11:16:00
11:18:00
11:20:00
11:22:00
11:24:00
11:25:00
11:26:00
11:28:00
11:30:00
11:31:00
11.33.00
11:36:00

T 200
11:14:00
11:15:00
11:16:00
11:18:00
11:20:00
11:22-:00
11:24-:00
11:25:00
11:26:00
11:28:00
11:30:00
11:32-00
11:34:00
11:36:00

STOP_ID
9400271 UEACT
9400271 ULBNI1
9400271 UWLO1
9400271 UEMEB1
9400271 UCHX1
9400271 UPCC1
9400271 UOXC4
9400271 URGP1
9400271 UBST2
9400271 UMYE1
9400271 UEREN
9400271 UPAC2
9400271 UWKAI1
9400771 UMVL1
9400771 UKPK1
9400771 UQPS1

PICKUP_TYPE

= OO0 ooQooQooQooQooQoooooooo

DROP_OFF_TYPE

LSTOP NAME
Elephant & Castle

“Cambeth North
Waterloo
Embankment
Charing Cross
Piccadilly Circus
Oxford Circus
RHegent's Park
Baker Street
Marylebone
Edgware Road
Paddington
Warwick Avenue
Maida Vale
Kilbumn Park

Queen's Park




create or replace view trip_end _points_v as
select
st.trip_id,
min(st.departure_time) trip start_time,
max(st.arrival_time) trip_end_time,
? first_stop_name,

? last_stop name
from stop _times st,
stops S
where s.stop _id = st.stop id
group by st.trip_id;




create or replace view trip_end _points_v as
select
st.trip_id,
min(st.departure_time) trip start_time,
max(st.arrival time) trip_end_time,
any_value(s.stop name) keep(dense rank first order by st.stop_sequence) first stop name,

any value(s.stop _name) keep(dense rank last order by st.stop sequence) last stop name
from stop _times st,
stops S
where s.stop _id = st.stop id
group by st.trip_id;




create or replace view trip_end _points_v as
select
st.trip_id,
min(st.departure_time) trip start_time,
max(st.arrival_time) trip_end_time,
any value(s.stop name) keep(dense rank first order by st.stop sequence) first stop name,

any value(s.stop name) keep(dense rank last order by st.stop sequence) last stop name
from stop _times st,
stops S
where s.stop _id = st.stop id
group by st.trip_id;




create or replace view trip_end _points_v as
select
st.trip_id,
min(st.departure_time) trip start_time,
max(st.arrival_time) trip_end_time,
any value(s.stop name) keep(dense_rank first order by st.stop_sequence) first_stop_name,

any value(s.stop name) keep(dense_rank last order by st.stop_sequence) last_stop name
from stop _times st,
stops S
where s.stop _id = st.stop id
group by st.trip_id;




create or replace view trip_end _points_v as
select
st.trip_id,
min(st.departure_time) trip start_time,
max(st.arrival_time) trip_end_time,
any value(s.stop_name) keep(dense_rank first order by st.stop_sequence) first_stop_name,

any value(s.stop_name) keep(dense_rank last order by st.stop_sequence) last_stop name
from stop _times st,
stops S
where s.stop _id = st.stop id
group by st.trip_id;




create or replace view trip_end _points_v as
select
st.trip_id,
min(st.departure_time) trip start_time,
max(st.arrival_time) trip_end_time,
any_value(s.stop_name) keep(dense_rank first order by st.stop_sequence) first_stop_name,

any_value(s.stop_name) keep(dense_rank last order by st.stop_sequence) last_stop name
from stop _times st,
stops S
where s.stop _id = st.stop id
group by st.trip_id;







create function datetime
(
i _date in date,
i time in varchar2
) return varchar2
begin

return trunc(i_date)
+ numtodsinterval(to_number(substr(i_time, 1, 2)), 'hour’)
+ numtodsinterval(to_number(substr(i_time, 4, 2)), 'minute')
+ numtodsinterval(to_number(substr(i_time, 7, 2)), 'second') ;
end datetime;

/




Scalar SQL Macro

create function datetime
(
i _date in date,
i time in varchar2
) return varchar2 sql_macro(scalar) is
begin

return q'<trunc(i_date)
+ numtodsinterval(to_number(substr(i_time, 1, 2)), 'hour’)
+ numtodsinterval(to_number(substr(i_time, 4, 2)), 'minute')
+ numtodsinterval(to_number(substr(i_time, 7, 2)), 'second')>';

end datetime;

/




Scalar SQL Macro

create function datetime
(
i _date in date,
i time in varchar2
) return varchar2 sql macro(scalar) is
begin
return q'<trunc(i_date)
+ numtodsinterval(to_number(substr(i_time, 1, 2)), 'hour’)
+ numtodsinterval(to_number(substr(i_time, 4, 2)), 'minute')

+ numtodsinterval(to_number(substr(i_time, 7, 2)), 'second')>';
end datetime;




What if you forgot?

create or replace function datetime_non_macro
(
i _date in date,
i_time in varchar2
) return date is
begin

return trunc(i_date)
+ numtodsinterval(to_number(substr(i_time, 1, 2)), 'hour')
+ numtodsinterval(to_number(substr(i_time, 4, 2)), 'minute')
+ numtodsinterval(to_number(substr(i_time, 7, 2)), 'second');




What if you forgot?

select
trip_id,
datetime_non_macro(sysdate,trip_start_time) true_start,
datetime_non_macro(sysdate,trip _end_time) true_end

from trip_end points_ v

where datetime_non_macro(sysdate,trip_start_time) > sysdate;




What if you forgot?

SQL> alter session set sql _transpiler = on;
Session altered.

select
trip_id,

datetime_non_macro(sysdate,trip start_time) true_start,
datetime_non_macro(sysdate,trip_end_time) true_end

from trip_end points_ v
where datetime_non_macro(sysdate,trip_start_time) > sysdate;




What if you forgot?

SELECT STATEMENT
TABLE ACCESS FULL

1 - filter(TRUNC(SYSDATE@!)+NUMTODSINTERVAL (TO_NUMBER(
SUBSTR("TRIP_START TIME",1,2)), "hour')+NUMTODSINTERVAL (
TO_NUMBER(SUBSTR("TRIP_START TIME",4,2)), 'minute')+
NUMTODSINTERVAL (TO_NUMBER(SUBSTR("TRIP_START TIME",7,2)), 'second')
>SYSDATE@! )




create or replace package body gtfs as

procedure get_departures
(
i stop _id in stops.stop_id%type,
i_from_date in date default sysdate,

i_days in integer default 1,
o_nrc out sys_refcursor

) is

begin

open o_rc for

select t.route_name,

datetime(s.day, st.departure_time) departure_time
from stop times st,

trips t,

gtfs _sm.services(i_from date, i_days) s
where st.stop id = i _stop id
and t.trip_id = st.trip_id
and s.service_id = t.service_id
order by t.route_name,

departure_time;
end get_departures;




create or replace package body gtfs as

procedure get_departures
(
i stop _id in stops.stop_id%type,
i_from_date in date default sysdate,

i_days in integer default 1,
o_nrc out sys_refcursor

) is

begin

open o_rc for

select t.route_name,

datetime(s.day, st.departure_time) departure_time
from stop times st,

trips t,

gtfs _sm.services(i_from date, i_days) s
where st.stop id = i _stop id
and t.trip_id = st.trip_id
and s.service_id = t.service_id
order by t.route_name,

departure_time;
end get_departures;




create or replace package body gtfs as

procedure get_departures
(
i stop _id in stops.stop_id%type,
i_from_date in date default sysdate,

i_days in integer default 1,
o_rc out sys_refcursor

) is

begin

open o_rc for

select t.route_name,

datetime(s.day, st.departure_time) departure_time
from stop times st,

trips t,

gtfs _sm.services(i_from date, i_days) s
where st.stop id = i _stop id
and t.trip_id = st.trip_id
and s.service_id = t.service_id
order by t.route_name,

departure_time;
end get_departures;




create or replace package body gtfs as

procedure get_departures
(
i stop _id in stops.stop_id%type,
i_from_date in date default sysdate,

i_days in integer default 1,
o_nrc out sys_refcursor

) is

begin

open o_rc for

select t.route_name,

datetime(s.day, st.departure_time) departure_time
from stop_times st,

trips t,

gtfs _sm.services(i_from date, i_days) s
where st.stop id = i _stop id
and t.trip_id = st.trip_id
and s.service_id = t.service_id
order by t.route_name,

departure_time;
end get_departures;




create or replace package body gtfs as

procedure get_departures
(
i stop _id in stops.stop_id%type,
i_from_date in date default sysdate,

i_days in integer default 1,
o_nrc out sys_refcursor

) is

begin

open o_rc for

select t.route_name,

datetime(s.day, st.departure_time) departure_time
from stop times st,

trips t,

gtfs _sm.services(i_from date, i_days) s
where st.stop id = i _stop id
and t.trip_id = st.trip_id
and s.service_id = t.service_id
order by t.route_name,

departure_time;
end get_departures;




create or replace package body gtfs as

procedure get_departures
(
i stop _id in stops.stop_id%type,
i_from_date in date default sysdate,

i_days in integer default 1,
o_nrc out sys_refcursor

) is

begin

open o_rc for

select t.route_name,

datetime(s.day, st.departure_time) departure_time
from stop times st,

trips t,

gtfs_sm.services(i_from_date, i_days) s
where st.stop id = i _stop id
and t.trip_id = st.trip_id
and s.service_id = t.service_id
order by t.route_name,

departure_time;
end get_departures;




create or replace package body gtfs as

procedure get_departures
(
i stop _id in stops.stop_id%type,
i_from_date in date default sysdate,

i_days in integer default 1,
o_nrc out sys_refcursor

) is

begin

open o_rc for
select t.route_name,
datetime(s.day, st.departure_time) departure_time
from stop times st,
trips t,
gtfs _sm.services(i_from date, i_days) s
where st.stop id = i _stop id
and t.trip_id = st.trip_id
and s.service_id = t.service_id
order by t.route_name,

departure_time;
cpartures;




(

select t.route_name,
datetime(s.day, st.departure_time) departure_time
from stop_times st, trips t, gtfs_sm.services(i_from_date, i_days) s
where st.stop id = i _stop_id
and t.trip_id = st.trip_id
and s.service_id = t.service_id



select route_name, number_of_trips,
to_char(from_time, 'hh24:mi")
| Invl2(to_time,
' - '"||to_char(to_time, 'hh24:mi')||' every '||minutes||' minutes’,
null) departures
(
select t.route_name,
datetime(s.day, st.departure_time) departure_time
from stop times st, trips t, gtfs_sm.services(i_from_date, i_days) s
where st.stop id = i stop id
and t.trip _id = st.trip _id
and s.service_id = t.service id
) match_recognize (
partition by route_name
order by departure_time
measures X.departure_time from_time,
last(Y.departure_time) to_time,
(first(Y.departure_time)-X.departure_time)*24*60 minutes,
count(*) number_of_trips
pattern (X Y{2,} | X)
define
Y as departure_time-prev(departure_time) = first(Y.departure_time)-X.departure_time

)

order by route_name, from_time;
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