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Introduction

The ScheduleTimer is a component derived from Timer component in the .Net Framework. The
ScheduleTimer has following features.

®  Multiple schedules can be defined

e Schedules can be in milliseconds, in seconds, in minutes, in hours, daily, weekly, monthly, Yearly,
and specific time.

¢ May limit the maximum occurrences

¢ May change and add schedules at runtime and persist per user

e May assign actions to schedules at runtime. The actions are created at design time.

Create Schedules
Drop a ScheduleTimer component to a form:
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Set Schedules property to create schedules:

Formllimnor [[}egign]] « ¥ | Solution Explorer - SchedulerSa.., - 1 %
| |
- — :
o2 Forml E B~ B f; Solution 'Schedulersample’ (1 proje »
# Forml || 2 [&)] SchedulerSample -
.. i | P
L Sat [ s || Corfig & < |
List B 3 ] Solution Explorer |@ Class mm|
ScheduleTimerl FormComponents.Sck -
B 2=:31)|E
(ApplicationSettir
(Mame) ScheduleTimerl
L Enabled False
. - =
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o -
e TirnerlD 729¢cB59-f9d5-4dd8-
. [52 scheduleTimerl ki £ ]

Click Add button to add a new schedule:
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Schedules

Ok ] [ Cancel ] [ Add %—l [ Delete ]

Schedule name:  schedule

Schedule type: -

i ]
Maxirmurm occurrence: [] Enabled

0z unlimited occurrences

Select schedule type:

r
Schedules

| ok || cance | [ Add || Delete |

Mame=schedulel  ID=abdef78d

Schedule name:  5chedulel

Schedule type:
InMilliseconds

Maximurm occurrel W5

0: unlimited occu oy et
InHours
Daily
Weekly
Manthly
Yearly

SpecificTime

Interval;

¢ InMilliseconds -- Occurs every {interval} milliseconds

e InSeconds — Occurs every {interval} seconds

® InMinutes — Occurs evenry {interval} minutes at specified seconds

® InHours — Occurs every {interval} hours at specified minutes and seconds
e Daily — Occurs every day at specified time

e Weekly — Occurs every week at specified time

®  Monthly — Occurs every month on specified month day and time

e Yearly — Occurs every year at specified month, day, and time

e SpecificTime — Occurs one time on the specified date and at specified time

In this sample we create two schedules: 10 seconds and 1 minute:
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E e — = T— —=
Schedules

oK ] [ Cancel ] l Add ] l Delete

schedulel - InSeconds, interval 10 seconds,

schedule? - InMinutes, interval 1 minutes at 0 seconds, Schedule name: schedulel
Schedule type: InMinutes -
Maxirmum occurrence: Enabled Actions

0: unlimited occurrences

Interval: 1 minutes

At second: 0

Process Schedule Events
The name of a schedule becomes an event name. In our sample, Schedulel and Schedule2 become two

events.

In this sample, we simply display the schedule in a list box when the schedule event occurs.

Right-click the ScheduleTimer component; choose “Assign Action”; choose an event:

= -
& | Cut I m
<a| Copy ScheduleTi
7L | Paste 1 %E? i ;
X Delete (Apilica
“ | Properties {Narne)
Create Action b - Enabled
= Create Set Property Action » ¢ P Schedule
Tag
] % ScheduleTimerl | fasianfchion £ schedulel I} TimerdD
schedule?
More Events »

| M iknnd

We may select actions to be executed at this event. For this sample, we choose “New event handler
method for schedulel”
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@ Frimary types

G- Namespaces
-9 MessageBaox

B-zd ProjectResources
i n WinFormApp1 from LimnorVWinApp
' Actions
il Resources
i 2 Y New event handler method for schedule 1{Object Event Args)

We want to add a line in the list box which is formed by the time the event occurs and the schedule
causing the event.

¥

- ————
Method Designer - Handle event schedulel by hl - -
== = s T | | s | |
e =] |,j\_:!___!!_ R J Parameters
i) h1 | [@ Object sender
Description [ gk Eventirgs e
Double Buffered False
Enedecd Eale. %5
A=
= E ‘3 Add local variable
{prm1  ButtonConfig to ™. Add an action
[ <> Create condition
[Z Execute actions repeatedly

i [S Execute actions a number of times
[2 Execute actions for all items

-

gl Select an action | — -

ek [f e [ Bt ][ Add ]
=-&] Form1 from DrawingPage
-2z Constructors =
3:41“ Cwemdes and Interfaces

= Instance Members

{E Static Members

i-{ab) ButtonCorfig of Button

'- ButtonStart of Button

'- ButtonStop of Button

-4 ListBox1 of ListBox

: E!: Instance Members

]

%-ﬁ‘ AccessibilityObject:AccessibleObject

. !Eli Accessible Default ActionDescription: String

11

m
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gl Select an action | —

@ik [of Nex '\J[ X Exit Add |
Ly
,@ IsMimared: Boolean
-7 kemHeight:int32
Ei-I-1 tems:ObjectCollection
{ -- Properties inherted
-E Fields inherited
53 Methods inherited

—_‘ AddRange(Dbject[])

AR | o R T S IR I

.
g5 Action Properties - = [}
|#:Back [ OK | XCancel | [
{ActionMame) List Box1_Add
Description
RetumValue Type It 32
Break BeforeExecute Falze
Break AfterExecute Falze
ActionCondition true
ActionMethod ftems:ObjectCollection. Add{Object)int 32
I Obicct() [
AssignTo abe ConstantValue
= Property
i %
| 85! Math Expression Editor - u

|I:Ilc5=1::imz-.|l|lﬂhE*.wg;pE*;rlL::ug.'m:|TE'altt Q- |5}rsta'n
Tan () AZ2A 2 2 € ¢ EF E o |
Val mill| A+

0 Concatenate two strings together to form a new string

-

| o5 Math Expression Editur.-

| Decimal | iteger | Logic [ Tex |a-w | System EREENEED
Ml mﬂ]'%' 4 | DataType (String)

DataType
F T A property
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@ Primary types

o e

-3 FormComponents
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-3 Progltility -

B System
E *-':J _AppDomain
| [@-“¢ AccessViolationException EI
-5 Action™1iT)

FET TN —
I‘- Back |[J Meat D‘!J[x Exit j [ Add ]

% D‘nssﬂq:pDu?nainDelegate
% DataMizalignedException
E% Date Time

: E| Static properties

- =50 Now:Date Time
Today:DateTime

i -EE UtcNow:DateTime
r1-F3 Static fields

|

& Vot Epre i Editor - e
| Decimal | ntsger [ Logic | Tt [a-w | System] BREEREED

?. - (] 1} -
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Val mall |A_% i

Mo Concatenate two strings together to form a new string == A‘L __=]
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| Deciml | integer [ Loge | Tat  |a-w | System| EIRICIEI P E Y
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-
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Value

Now n e

i nﬂ Math Expression Editor

|Dec:ma]|lr1teger|Lnch ITEM |u w |5‘.-'BtEﬂ'l -.. I--I _-

val mail % <0 § B Misc .
% Cimtm T, L Thriem e
Value

Now " -" n A property

“sender” is the schedule that causing the event:

F'E Object picker h-
@ eack o Nex ﬂx Bit || Ad |

-] Fom 1 from DrawingPage

G-t Primary types

G-+ Namespaces

§ MessageBox

i ProjectResources

&[T WinFormapp 1 fram LimnorWinApp
| E@ h'I

---m =]
L B Artinn et

okl Math Expression Editor Finish the editing. u

| Decimal I Irteger | Logic | Tead I o-uw SYStEf”. | o |_|: ..
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DataType (Object) -
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DataType

Now " - " Halals
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o5l Action Properties - » M
(#:Back o OK X Cancel
Lag
{ActionMame) List Box 1_Add
Description
Retumyalue Type Int32
Break Before Execute False
Break AfterExecute False
ActionCondition true
ActionMethod ltems :ObjectCollection. Add{Object lint 32
= RN ] Now - sender [«
AssignTo

For this sample we just need this one action for handling this event:

> — = — —
Method Designer - Handle event schedulel by hl
A= ECOEEREEE  Parameters
{ActionName) % List Box 1.Add » | [ Object sender
HasOutput True 3 ik Eventirgs e
lcon Layout Left
lehzin Theaad E=l i
| 2 - g :
= G q  ListBoxlAdd Bl Misc
prm1  ButtonConfig to o o {ActionNan ListBox1.Add
! Y ActionCone true

Bt Bl e NS 2

Do exactly the same thing for event schedule2:

# | Cut iaﬂ:
23| Copy =
Ih| Paste
% | Delete
Zf | Properties
Create Action r i
< | Create Set Property Action » E Clad b
o ﬁ : Assign Action 4 | schedulel
#H ScheduleTimerl
schedule2
| More Eventsl%
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h2

1| 1] 3 1 F

o
. (5 ScheduleTimerl

Use the button to start the ScheduleTimer component:

T — ]
.~ Form1l.limnor Create Action N

Create Set Property Action » | [m R

§ Assign Action J Click
4 . '
3 §| Properties MDUSEEHQ
; ............................... El TR e i F Mousel eave
| Client5sizeChanged

§ gkl Select an action S— -
ook |[of Nex Pr"x Bit || Add |
EIE Farm1 from Dm'.n'invg\bage

i#-2M: Constructars

EI*’;.,JH Ovemdes and Interfaces

- = Instance Members

EI@ Static Members

i#-{ab] ButtonCorfig of Button

i#-{ab] ButtonStart of Button

i#-{ab] ButtonStop of Button

=% ListBox1 of ListBox

- ScheduleTimer1 of Schedule Timer
S~ 2 Instance Members

Properties inherited

| -2 Methods inherted

<=4 Corfigurations

;-4 RemoveSchedule(Scheduler)

== N Start Schedules

EEI---H Actions

Click OK to finish creating this action and assigning it to the button:
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g5l Action Properties - ﬁ
|#:Back [« OK %J[xr:anca |

(ActionMame) _ Schedule Timer1_Start Schedules
Description

Break Before Execute False

Break AfterBExecute False

ActionCondition true

ActionMethod ScheduleTimer of ScheduleTimer StartSchedules

We may test the sample now:

== e

2 Limnor Studic (Administrator) 'T —_—

File Edit View Project Build Debug Format Tools Tutorial Window Help

1§=Ij'_|'ljlﬂﬂlava Ba |-~ ,:ﬂ*__:':.-”Eﬂelease + Any CPU A
| FormLiimnor [Design]*| . - X |5¢
: ] &l Start Dehugglngl gl &

f - E a1 m
)f 60 Formi ' ButtonStart = r
= n 0l u] Butthtc_Listhfxi E
5 0 Stat D] Step || Config ciieg 2 =
= - = - ButtonConfig Form1 ||| —

\ s

L Pr
ﬁ ScheduleTimerl

m

DT (o (o (el v 25 L

The form appears. Click Start button:

o )
[ StartL\sJ[ Sop || Config |

In every 10 seconds we can see that schedulel occurs and in every minute schedule2 occurs.
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asl Forml

—

—=|-Ely

| Star

J |

Stop

| (o

06/18/2011 11:34:24 - schedule] - InSeconds, interval 10 seconds,
061872011 11:34:34 - schedule - InSeconds, interval 10 seconds,
06182011 11:34:44 - schedule - InSeconds, interval 10 seconds,
06/18/2011 11:34:55 - schedule? - InSeconds, interval 10 seconds,
061872011 11:35:02 - schedule? - InMinutes, interval 1 minutes at 0 seconds,
6/18/2011 11:35:05 - schedule] - InSeconds,
61852011 11:35:15 - schedule - InSeconds,
61852011 11:35:25 - schedule] - InSeconds,
061852011 11:35:35 - schedule - InSeconds,
061852011 11:35:45 - schedule] - InSeconds,
06182011 11:35:55 - schedule1 - InSeconds,
061872011 11:36:04 - schedule? - InMinutes, interval 1 minutes at 0 seconds,
6182011 11:36:06 - schedulel - InSeconds, interval 10 seconds,

irterval 10 seconds,
interval 10 seconds,
interval 10 seconds,
interval 10 seconds,
interval 10 seconds,
interval 10 seconds,

Configurations at runtime
Configurations action can be used to modify schedules at runtime. Schedules can be modified, added,

and actions be assigned to schedules.

The actions can be used are created at design time and listed under Actions:

_FormLlimnor [Design]*| v X
I:Ir + | E-£5] Form1 from DrawingFage O =) |
= i b-[8] Attri
o5l Formi . E"_ gnbutes ButtonStart Ed
- 9Ra concinicks ButtonStc ListBox1
b Ovenides and Intefaces o X =
sat | [ L= Click 7 =
- &= Instance Members ButtonConfia  Form
E{E Static Members i
= IE ButtonConfig of Button
IB ButtonStart of Button 1 7
E Button Stop of Button ﬁ: ScheduleTimer1
Elgl ListBooe1 of ListBox "
-] ScheduleTimer1 of ScheduleTime|  schedule2 ¥ 57 schedulel
- Database Connections Used
1 dgs e
. {8 ScheduleTimer1.Start Schedules + *
g MessageBox I} _’_ -
" [t-p34 ProjectResources ho hi
4 |'E| b 4 m [ »
:ﬁ ScheduleTimerl | Schedule Timer1 Start Schedules

) Soluti

'_F'er ertie

(e

|

Currently in this sample there is only one action under Actions. For demonstration purpose we add two
actions using the Add method of the Items property of the list box.
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_FormLlimnor [Design]* | ~ X |50
a - &g lsHandleCreated:Boolean O = | &
[ 8 Forml F El,ﬁ IsMirmored: Boolean ButtonStart _E
G- hemHeight:int32 ol &
E EI---[--;-] ttems:ObjectCollection e @
{5 Properties inherited Click B HE
i+ Fields inherited =
3 -4 Everts inherited X g
=-Z% Methods inherited - Pr
E
- 5
(=4 Clear 2
L. =4 Contains{Object)Boolean J ‘&
[5-=& CopyTolObject[LInt32) . >
lf-j---':'-.' Equals{Cbject)Boolean - =)
= E_ﬁ get_tem{lnt32)0bject i o hi
e MR S P (o R P, e | B g

The action simply adds a line “demo action 1” to the list box:

The action appears under Actions:

oLl Action Propertics N —

|#:Back  [of OK N[xt:maa |

{ActionMame) Li=t Box1_Add

Description

RetumValue Tvpe Int32

Break BeforeExecute False

Break AterExecute False

ActionCondition true

ActionMethod tems ObjectCollection. Add{ChjectHint 32
= item Objectd)

PEET demo action 1

AssignTo [}

]/Fﬂrml_]immr [Design]*] ~ 3 | Solution Explorer - SchedulerSa.. ~ @ X
=] + | E-£Z] Form1 from DrawingPage a
ad Forml L ok Dat_abase Eommecon faed ButtonStart @Solution Explorer |5 Class View
- Actions
¢ bl ScheduleTimer. Start Schedul ) i 4 ;
Csot J s | I e cick 7 Properties TR
€ | I | 2 E]g MessageBox \ i
[ ProjectResources @z [A =
__ (|3
] scheduleTimerl [ ] | » : 2 item Object() -
& item demoactionl | |
- ReturnValueType Int32 %
Add another action to add a line “demo action 2” to the list box:
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|

-- E;tabase Connections Used
EI Actions

Schedule Timer Start Sche
ListBox1.Add

ListBox1.Add2

g MessageBox m |:|

45 Project Resources

-

ActionMethod  Items:ObjectCollec =

AssignTo @l}
BreakAfterExecute Falze

¢ ol : < L1} | r BreakBeforeExecu False I
F . . Description 3
] ScheduleTimerl [itBonc] Add = item Obiject()
B cemoacion?
We want to use a button to do the configurations:
/”Form].limnor [Dﬁign]*] Sxeate ction _ i - ¥ |[Solution Explorer - Schedul
0 Create Set Property Action » ﬁ =
-.-_HE- T Assign Action 3 Click El% FSE
e T e | Properties MouseEfter mple
(tat) (o) dCotn T TITT | 65 e Mouscleve
E ! : g Cli
B- 3 ClientSizeChanged ——
- More Events 3
e | T BUTEORIUONTIG SYEtEm. Win
( | ——

a-l Select an action

Bit || Add

® oo |[of Nex !}J[x

I_:IE Form1 from DrawingPage
i-28z Constructors

-2 Instance Members
EIE Static Members
i)-{ab] ButtonConfig of Button
| EI ButtonStart of Button
i#-{ak] ButtonStop of Button
||  =Ed ListBox1 of ListBax

El = Instance Members

Click OK to finish creating this action and assigning it to the button:

Elfg:.hju Ovemides and Interfaces

=] ScheduleTimer1 of Schedule Timer

IE Properties inherted
=384 Methods inherited
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a5l Action Properties -

S

|#:Back [« OK [}J[Xﬂancal |

{ActionMame)
Description
BrealBefore Execute
Break AfterExecute
ActionCondition
ActionMethod

We may test the sample now:

Schedule Timer1 Configurations

Falze
Falze
true

ScheduleTimer1 of Schedule Timer Configurations

File Edit View Project Build Debug Format Tools  Tutorial Window  Help
ELEHT _|TE H @l & Ea q_l,‘| s I R ;ﬂv__ﬂ,|mﬁelease = Any CPU
| . FormlJimnor [Design]* | ~ X |Solut
— = “ E|4|Start Debugging |
— o i L s
2% a5 Formil T —: !
4 Q 0 u Lom-on _ &
5 | Sat || St |g Coig P Click 7 oy Ge) |||l
= | 0 O 0 = e o 5o
x / Prope
B
B i) ScheduleTime| || Butte
The form appears. Click “Config”
[ i B
O Forml L= g
. ik — — 1 ——
Sat || Sep || Config NJ
|
(]
Modify schedulel from 10 seconds to 20 seconds:
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Schedules i

OK || Cancel | | Add || Delee

schedule1 - InSeconds, interval 10 seconds,
schedule? - InMinutes, interval 1 minutes at 0 secor Schedule name:  schedule

Schedule type: -

Maximum oceumence: U Enabled

[ unlimited occumences

Interval: 20 seconds

Click Add button to add a new schedule. Make the new schedule to occur every 5 seconds. Click Actions
to assign actions to this new schedule:

rSchecll..lles -;.._
| ok || cancel | | Add || Delete

schedule] - InSeconds, interval 20 seconds,
schedule? - InMinutes, interval 1 minutes at 0 secor Schedule name:  schedule3

scheduled - InMilliseconds, interval 0 miliseconds. § o L e — o

Maimum occumence: U Enabled Actions
0: unlimited occumences

Interval: g seconds
| |
Select actions:
il ? N
ol Selections . -_— =T
OK || Cancel |
Awvailable actions Actions to be executed

ScheduleTimer1 .5tart Schedules - 2205152

ListBox1.Add - 2073562305 k

ListBox1.Add2 - 559164566
—

Schedule Timer1 Configurations - 1162624¢
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-
‘o5 Selections - -

p— | (=) g

| ok || Cancel |

Awvailable actions
ScheduleTimer] .StartSchedules - 2205152

ListBox 1 Add - 2073562905
ListBooe1 . AddZ - 555164566
Schedule Timer1 Configurations - 11626245

Actions to be executed
ListBoel.Add - 2073562505

Add another schedule and make it occur every 30 seconds. Select actions for it.

Sl S — o
OK || Canced | | Ad || Delete |
schedule - InSeconds, interval 20 seco
schedule? - InMinutes, interval 1 minutes Schedule name:  schedule4
scheduled - InSeconds, interval 5 secon -
R e T ahes.inSecands
Madmum occumence:  © Enabled
0: unlimited occumences
Interval: 30 seconds

-
o=l Selections

oK || Cancel |

Available actions

ScheduleTimer1 Start Schedules - 2209152
ListBo1.Add - 2073562905
ListBox1.Add2 - 555164566
Schedule Timer1 Configurations - 11626245

Start the schedules:

Actions to be executed
ListBox1.Add2 - 559164966
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o Forml -...ﬁ ...EMJ
[ Startbj[ Sop || Config |

BiE Forml g @ 'ﬂ_ .. I_Elnﬂu_a

[ St J[ sop [[ Cofig |

demao action 1 -
demo action 1

demao action 1

061842011 12:31:00 - schedule - InSeconds, interval 20 seconds,
demao action 1 |
061872011 12:31:01 - schedule? - InMinutes, interval 1 minutes at  seconds,
demo action 1

demao action 1

demo action 2

demao action 1

061842011 12:31:20 - schedule - InSeconds, interval 20 seconds.

demo action 1 I|

m

demo action 1
demao action 1
demo action 1
061842011 12:31:40 - schedule - InSeconds, interval 20 seconds. I

- — —— ||

“demo action 1” happened more frequently because it is executed on a schedule of every 5 seconds.

“demo action 2” happened less frequently because it is executed on a schedule of every 30 seconds.
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