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What is Times?
A modeling and analysis tool: Times
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What is Times?

• A modeling and schedulability analysis tool
– Features for real-time embedded Systems
– Verifying the system based on model

• Developed at Uppsala Univ.
– UPPAAL– UPPAAL
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Features of Times
A modeling and analysis tool: Times
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Features of Times - Environment

• Runnable Platform
– Windows

• 32bit / 64bit?

– Linux

– Solaris– Solaris
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Features of Times – Main Features

• Graphical Editor
– For expended Timed Automata(task model)
– User can specify tasks with parameter such as deadline, priority, etc.

• Simulator
– Validate the dynamic behavior of the system
– See how the tasks execute according to task parameter and a given scheduling 

policy
– See how the tasks execute according to task parameter and a given scheduling 

policy

• Verifier for Schedulability
– Can check all task instances meet their deadlines

• Based on the DBM techniques and implemented based on the UPPAAl
• Verification tool and Schedulability analysis tool

• Code Generator
– Generate C code from the model

• For brickOS
• For platform-independent
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Features of Times – Main Features

• DBM Technique & UPPAAL
– DBM(Difference Bound Matrices)

• Data structures to represent clock constraints in timed automata
• Used in UPPAAL

– UPPAAL
• Tool for modeling, simulation and verification of real-time embedded system• Tool for modeling, simulation and verification of real-time embedded system

– Simulator
– Model-Checker

• Commercial tool
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Examples
A modeling and analysis tool: Times
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Examples
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Times: Editor



Examples – Editor

• Creating new project
– Creating tasks

Behavior of tasks
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Behavior of tasks

Attributes of tasks
- Behavior
- Priority
- Execution time
- Deadline
- Period(time 

interval)



Examples – Editor (Cont’d)

• Setting task property

12

Attributes of tasks

Task code editor



Examples – Editor (Cont’d)

• Creating template
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Examples – Editor (Cont’d)

• Creating automaton
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Examples – Editor (Cont’d)

• Creating automaton
– Making locations
– Associate the

location with task
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Examples – Editor (Cont’d)

• Creating automaton
– Making transitions

- Guard: clock constraints and/or 
predicate on data variables
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predicate on data variables
- Sync: a! and a?
- Assign: assignment



Examples – Editor (Cont’d)

• Creating process
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Examples – Editor (Cont’d)

• Syntax checking
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Examples
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Times: Simulator



Examples – Simulator

• Example for Simulator
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Examples – Simulator (Cont’d)

• Simulation

Message Sequence 
Chart

Enabled transitions
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Simulation Control

Status

Execution 
Gantt-Chart

Chart



Examples
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Times: Verifier



Examples – Verifier

• Verifier
– Schedulability Analysis

• All the tasks in the system managed to meet their deadlines in all possible 
execution traces

• If the answer is satisfied, observe worst-case response time of each task.

– Verifying Model Properties– Verifying Model Properties
• Checking the Model 

against specified properties

23



Examples – Verifier (Cont’d)

• Schedulability analysis
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Examples – Verifier (Cont’d)

• Verifying Model Properties
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If properties are not satisfied,
show counterexample



Examples
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Times: Code Generator



Thank You!

27

Thank You!



Installation
A modeling and analysis tool: Times

28



29



30



31



32



33



34


