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Final Notes!

> Real time operation

> Polled Interrupts

> \/ectors

> Interrupt map

> Interrupt design guidelines



Real time means right now!

> T1Iming correctness IS as important as
functional correctness

> Hard real-time and soft real-time

Hard: an activity must be completed by a specified
deadline. Missing the deadline means tasks fail.

Soft: Missing a deadline is acceptable! (bad,
better, best response)

> Interrupts are the widely used vehicle to
puild the timeliness in embedded systems.



Interrupts

> 0 attend devices

> Fear interrupts because they are difficult to
Lunderstand.

> A Dbit of experience (hands on) Is all'what
IS heeded.

> Polled communication Is the simplest.

Why should | bother myself, let the CPU take care
ofi me? (what are the problems?)



Polled Interrupts

> Consumes CPU time and power

> Unstructured mess
Using ISR

> |Leads to highly variable latency.

> Use ISR anytime a device can
asynchronoeusly reguire service



\/ectoring

> Using processor interrupts
o CPU finishes current instruction
o Stack CPU state (smartness of programmer)
o Attend Interrupt
o Return to top ofi stack

> Memory Is intelligently managed

> Many devices can be handled, each with
Specific vector

> Interupt vector IS pushed



Interrupt Map

> Provide the maximum worst-case time
available to service each interrupt

> It Is a budget indicating where interrupting time
will' be spent

Latency | Max-time | Freq | Desc

INT L 1000u 1000u | timer

INT2 100u 100u Send data
INT3 250u 250u Serial data in
INRRZ 15u 100u Write tape

NIV 200u 500u once System crash




Interrupt design guidelines

> Lay out an interrupt map

> FIind the maximum worst-case time

Don’t exceed this max otherwise system will not function
properly

> Make sure that there is enough time to handle
every device

> Approximate the complexity of each ISR and
assign priorities based on interrupt rate with how

long| it will take to service each
Highest priority to shorter service



Interrupt design guidelines

> Keep ISRs as short as possible

considering time-critical events

Short in time and not In code
HINT: avoid loops or leang complex instruction

> Keep ISRs as simple as possible
Chances of error are low

> Start prototyping your interrupt handler

Doen’t worry abeut what the handler should do
rather focus on having it called properly



Hardware consideration

> Be careful of INTR signal generation and
hand shaking

> |f system Is to handle fast streams of data,
then add hardware buffer to supplement
the code and don't forget to read it

> Missing interrupts could make system
crash so we some Iintermediate circuitry to

house keep activity of device
Such as up/down counter in lecation encoeder
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