ECEE 5623, Real-Time Systems:

Exercise #2 — Service Scheduling Feasibility

DUE: As Indicaed on D2L bymidnight andSyllabus

Please thoroughly readChagers 3& 4in RTECSwith Linux andRTOS

Please see exanple code promed -Linux, FreeRTOS, VxWorks, Zephyr

This labis writtento be canpleted with enbedded inux runnng onthe DE1SoC, Jetson or
Beade board$), bu you are wkcome to canplete it using FreeRTOS, VxWorks or Zephyr a an
option. Ndetha you will ether havdo adapthe exanple code or se equvalen exanples
from thelinks above folRT-Clock, wse oftasksin place of phread, andthe appropete boardo
boa FreeRTOS, VxWorks, or Zephyr a described onthe couse main web page.

Exer cise #2 Requirements:

1)

2)

[5 pantg] If you're using enbedded inux, make youself an accouhon yourJetson TK1
system (or dternae of your chace). To dahis, usethe reset buttonif the system is locked,
use our wd -known “ubuniu” passwvordto login, andthen wse “sudo addger”, erterthe wél -
known pa&swvord, and eter userinformation & yousee ft. Add your new ser accouhas a
“sudoer” wsing “visudo” right bdow roa with the same pivileges (if you need hig with
“vi”, here'saquick referencer reference carduse arrovsto paosition cusor, bdow rod hit
Esc, “i” for insett, type wsernane and pivileges as above, and when donesd “”, “wQq”).
The dd unix vi edtor was one ofthe firstfull-screen vsud edtors —it still hasthe advatage
of bang found on wrtudly any Unx system in exstence, btiis otherwise crygic — dong
with Emacsit is still widdy usedin IT, by devéopess andsystemsengnees, soit’s goodto
knowthe baics. If you redly don't like v or Emacs, your nex best be is “nano” for Unx
systems Do a quck “sudo whoani” to demonstrate success Logou of uburtu andtest your
login, thenlogou. Use Alt+Print-Screento capure your dektop andsave & proof youset
up your accounn Naetha you can bvays ge atermind with Ctrl+Alt+t key canbinaion.
If you dont like the dektop, you carnry “GNOME Flashback” and pease day around wh
customizing your accounas you wish. Makesure you can acesour dassweb page on
Firefox (or defait browser) andset your hane pagdo
http://mercury.pr.erau.edusiewets/cs41Y. Overdl, makesure you are cmfortabe with
devdopmert, debug, copiler generanaive or cresdevdopmen tods and docmen and
demonstrate that you knowthem.

[15 pants] Readthe papefArchitedure ofthe SpaceShuttle Primary Avionics Software
System" [avalalde onCanvas|, by GeneCarlow and proide an exfandion and dtique of




3)

4)

the frequency exetive architedure. Wha advartages and dsadvanages does the frequency
exective have comparedto the re&time threadng andtasking implemertation methods for
red-time softwaresystems? Please bespedfic abou the advatages and dsadvarnages and
provide d least 3 advatages aswdl as 3 dsadvarnages.

[50 pants] DownloadFessibility exanple codeand buld it on aJetson or dternde system of
your chace (or ECES Linuxif you have nbmasteredthe Jetson yd) and execte the code.
Comparethetestsprovidedto anadysis using Cheddar fotthe first4 examples. Now,
implement the remaining exanples [5 more] that we revewedin dass(found herg.
Complete andysisfor dl three pdicies using Cheddar RM, EDF, LLF). In caeswhereRM
fails, bu EDF or LLF succeed, exdain why. Cheddar ges bath service simulations over
the LCM of the perods as wdl as feasibility andysis based ontheRM LUB andscheduing-
point/completiontest agornthms referredto a “Worst Case Andysis’. Does your modified
Feasibility code agree ith Cheddar angsisin dl 5 addtiond cases? Why or why nt?

[30 pants] Provide 3 costraintstha aremade ontheRM LUB detivation and 3 asumptions
as documentedin the Liu and Layand paper anth Chaper 3 of RTECS2. Findly, list 3 key
derivation stepsin theRM LUB deiivation tha you ather do no undestand ortha you
would corsider ‘tricky” math. Attempt to describethe rdionde forthose steps as best you
can do baed upon readgin Chager 3 of RTECS2.



Grading Rubric

[5 pants] Creae accouton Jetson:

[15 pants] Shuttle PASSpaper reiew.

[6 paints] Three advatages

[6 pants] Three dsadvartages

[3 pants] Overdl undestandng of paper and key pd articulation
[50 pants] SharedCPU system oveload

[5 pts] Example #4 code

[5 pts] Example #5 code

[5 pts] Example #6 code

[5 pts] Example #7 code

[5 pts] Example #8 code

[5 pts] Example #4Cheddar confm

[5 pts] Example #5Cheddar confm

[5 pts] Example #6Cheddar confm

[5 pts] Example #7Cheddar confm

[5 pts] Example #8Cheddar confm

[30 pants] SharedCPU system ovettoad
[5 pts] C#1, A#l

[5 pts] C#2, A#2

[5 pts| C#3, A#3

[5 pts] key step #1

[5 pts] key step #2

[5 pts] key step #3




Overdl, provde a wé-docunerted professond repot of your findings, ouput, andtestsso that
it is easy for a cdleague (ornstructor) to undestand wha you've done. Inleide anyC/C++
source code you vite (ormodify) andMakeiles neededo buld your code. 1wW look & your
repot first, so it must be wél written and teaty addresseach prokem providing dear and
condse resporsesto recave credtk.

Note: Linux manud page can be found forlasystem cdls (e.g. fork()) orthe web &
http://linux.de.né¢/mar - e.g.http://linux.de.né¢/man/2/fork

In this class you'll be expetedto corsult the Linux manua page andto dosome readng and
research on your owrso pradicethisin this firstlab andry to arswer & many of your own
guestions as possble, bu do caneto office hous and ak for hdp if you ge stuck.

Upload # code and your repbcompleted tsing MS Word or & aPDF to Canva andindude
al source codei(ledly exanple ouput shoud beintegrdaedinto the repot diredly, bu if not,

cleaty labd inthe reporand by flenaneif testand exanple ouput is nat pasted dredly into
the repot). Your code must include a Makefile so | can build your solution on Ubuntu VB-

Linux or a Jetson. Please zip or tar.gz your solution with your first and last name embedded
in the directory name.



