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Errors

Logic errors

Run-time errors

Compile-time errors
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Priority Queues
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Semantic Dependences

package
Priority_Queue

with
package body Priority_Queue
Priority_Queue procedure
PQAV1
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Copying a Data Structure
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Heterogeneous Data Structure
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Derivation Class of Types
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Indirect Data Structure

Data
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Dispatching

Root_Event.Simulate (actual parameter of type Event’Class) ;

? ? ? ?
procedure procedure procedure procedure
Simulate(E: in Simulate(E: in Simulate(E: in Simulate(E: in

Engine Event); Aux Engine Event); Steering Event); Telemetry Event)
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Child Packages

package

Root_Event
package package package private package
Root_Event. Root_Event. Root_Event. Root_Event.
Engine Steering Telemetry Random_Time

package body
Root_Event
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Implementation of Dispatching

Tags

Dispatch Tables
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Generic Contracts
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String Representations
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Cursor

| | |

First Position Last
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Discriminant
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Access Discriminant
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Nondeterministic Finite Automaton
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Data Structure for NDFA

Name q0 ql q2
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Is Final| False False False
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Derivation Classes of Numeric Types

Integer

Float
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Streams

Value of S'Write|  Giream Write S
subtype S elements . tréam
Variable of ) S’Read Stream ) Read S
subtype S elements tream
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Declaration in the Visible Part of a Package

package P is -with P; ~package P.Child is
N: Natural; Package r <
package body P is separate(P) package body
srocedlire Proc procedure Proc is P.Child is
IS separate: 1
Y
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Declaration in the Private Part of a Package

package P is -with P;

_ package Q is
private

N: Natpral;
package body P is separate(P)

procedlire Proc

IS separate:
Y

Y

procedur1 Proc is

Y

package P.Child is

private

Y

package body

P.ChiITis
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Private Packages

package P is -with P; ~private package

_ package Q is P.Child is
private :

N: Natpral: private
package body P is separate(P) package body

srocedlire Proc procedure Proc is P.Child is

IS separate: 1
Y
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Cursor

First Position Last

| | |
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Vector

First LTt
564 |(empty)| 214 |(empty)
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Expanding a Vector

First | ast
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! ' ! '
First Last
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Doubly-Linked List
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Hashed Map
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Ordered Map
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Hashed Set
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Ordered Set
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Indefinite Container

First

Y

A

Y

"quick”

A

Y

A

"brown”

fox

32 /53



Protected Object
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Rendezvous

Producer/)_>

~ Append
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Take
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Accept Waits for Entry Call

(Buffer.Append)
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Entry Call Waits for Accept
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Servicing of an Entry Queue by a Different Task
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Context Switches for Rendezvous

(Buffer.Append)
Producer S — e m— e m e —— e — i — | ~
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The CEO Program

Show_Out(G)
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Time and Duration

| D: Duration | T2 :=T1 + D;

| |
T1: Time T2: Time D:=1T2 - T1;
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Concurrent Simulation Framework

Root_Event. Root_Event.
Root_Event Simulation Simulation. X
type Event type Producer type X_Event
procedure Simulate Queue procedure Simulate
Lock
Generator
Latest
procedure Put Root Event.
function Get Simulation.X.Creator
task type Create
(P: access Producer)
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Concurrent Rocket Simulation

Rocket Rocket_Simulation
loop
Simulate(Get(R’Access)); R: Producer

LT

Steering_ Engine_ Telemetry_
Create  Create  Create

Y
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Simulating Dispatching on Entries

Cl1

Input

W1

C2

Input

W2
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Interfacing with C

Hello world

sl

S2

Y

Hello world
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Interrupts

Vector Handler

Y

Mask
00111001
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Ready Queues

Interrupt_Priority'Last

Interrupt_Priority First

Priority'Last

Priority First
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FIFO_Within Priorities Policy
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Priority Inversion
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FIFO_Queuing Policy
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Monotonic Time
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Splitting Ada.Real_Time.Time

cpoch SC LTS L e
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Remote Procedure Call

package P
pragma RCI
procedure Proc

Y

Calling stub P

Write
Do_RPC

|

PCS

package P
pragma RCI
procedure Proc

package body P
procedure Proc

|

Receiving stub P

RPC_Recelve
Read

|

Y

PCS
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Distributed Simulation

Root_Event
Engine_Event

Root_Event

Dist
Simulation_Server
(stub)

Y
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(body)
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