MATH F113X: Introduction to Scheduling lecture notes

Goal: Learn about the following terminology: schedule, digraph, processors, finishing time, opti-
mal finishing time, optimal schedule, idle time, critical path, critical time.
Real World Example: Carnegie Mellon Road Construction Plan

1. Example Fixing a Flat Bike Tire

Do)
label task time dependence A U“’\ .
A buy a new tube 20 minutes
and patch kit
B find tools 5 minutes
C remove tire and old tube 10 minutes B - «
D replace tire and new tube 10 minutes A,B 5 c - i’ v 7 @
E repair old tube 10 minutes ~ A,B, C B LWE (10)

(a) Schedule with one processor

total time: S 5
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(b) Schedule with two processors WE—H'\ 2 'Prbce.SSovs 5 ‘Pro:)e.d"
total time: 30 min & finishes A5 minuld -va.S'l‘U"-
time || O 5| 15| 20 | 30
done %) C. A D}E'
ready |[A\B | C | — |D,E
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P’L B 1~ .
| k ’ called "idle fime
(c) Schedule with three processors
total time: D0 —— No benefit of anothor Pprocessor.
ime | O | 8 .) 5120 |30 More is net always be Hewr.
done B C A D E
ready [ABl ¢ | — [ E ?
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2. Terminology

(a) schedule -~ +he OYJLNh o{’ a_” He “)'ﬂL&KS aCCOMn“Iﬂj "FQY‘
dapen dun cles.
(b) digraph = Model of +he schedule.

Vvertices =+asks +ime -
edas from V-l-ok?/'r‘: Jast w needs fask v+ bn-?«mshe:[
—

(c) processors

‘PeoPL'/MntJmhLS/'k—amS Cbmpb-l-nnj 'H'IL “/‘VLSkS

(d) finishing time
hows /bno i+ +akes 4o ccmP&t +he 'PmJec-/-/a” -fwsks

h)h»—-” s 'H'\ 'S
(e) optimal finishing time and optlmal schedule -FDY‘ ouY‘
SHoRTEST *&\ma-/Sche dnle. CQMP&‘Q all 4asts .
(f) idle time “""‘“"‘P" -

}ime when a *PrbcacSSc;v-Cs') are net COmplul.'nj Jeusks é

(g) critical path

the lonast path wheve w)‘\ is the Sumvoﬁx e ghis

(h) critical time

- would we care
he \Lr\a-Hn of +he critical P"H"' ‘/alogw} Fhis ?

3. General Example: Create a digraph. Make a valid schedule with TWO processors. Deter-
mine values of finishing time, 1dle time and critical time. R
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label/task time dependence

A 2 7 ¢
A 1 M 6(5)
C 2 BLD > > e
D 3 A . . e
Eog Ak M e
F 8 B, C doval 1l Hirwe 3
G 5 EF C(r) £(9) cvittcal dimes 15
time || O | 2 3 5 ‘ q IS 1 4 Q}h‘.s% -
done B|A C |Dl=|F [G].
ready |ABS | ¢ D,E |EF | F G
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