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Parallel sub-tasks
Completion: last of sub-task completions at all six servers



Coded sub-task-1
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Uncoded sub-tasks Coded sub-tasks
Completion: largest of all six servers Completion: sixth largest of all ten
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Uncoded sub-tasks Coded sub-tasks
Completion: largest of all six servers Completion: sixth largest of all ten
Maximum six servers in use Maximum ten servers in use



Coded sub-task-6
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Problem

Find the number of initial servers and fork-task threshold that maximally trade-off

between means of completion time and utilization cost.




Wang, TOMPECS2019

*x Initial servers: number of sub-tasks k
+ Fork-task threshold: a fraction of initial servers

* Launch r new replicas for each remaining task

Aktas, IEEE/ACM TNET2019

* Initial servers: number of sub-tasks k
* Fork-time threshold: Fixed duration

* Launch remaining coded sub-tasks

This work: k subtasks coded to n MDS coded subtasks
* Initial servers: any number of available servers ng < n
* Fork-task threshold: ¢o < min{ng, k}
* Launch remaining coded sub-tasks at ¢y completions
*

The choice of initial number of server matters



Performance metric computation

Job fork when /p = 2 Job

start tasks are finished compjetlon
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* Completion time t1,4: to,1 + (o2 — t0,1) + (t1,1 — t0,2) + (12 — 01,1) + (01,3 — 01,2) + (t1,4 — 11,3)

* Cost: 7(tg,1) +6(to.0 — to,1) + 8(t1,1 — to,2) + 7(t1,0 — t1,1) +6(t1,3 — t1,2) +5(t1,4 — t1,3)



Shifted exponential service distribution

Job fork when 4y = 2 Job
start tasks are finished comp_1et|on
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Beginning of stage 1

Mean time between two coded sub-task completions in stage 1 conditioned on the event of m
completions in [t1, t1 + ¢) denoted by Ep,

2F1(m+2va)u(;7(il)7 r<l'l'7-‘r].7
El(tyr = t1,r-1)|Em] = 1 =l i—r 1
e - T |+ by r=mL
toto+C ty
- R
0 1 ;

e 10,1 :

7 initial
servers

=_ tl 3
3 forked | —— 11 4
servers ———t—r—

Stage 0



e

" _

&8 48

o

c

.2

-

@ 47

N

'4_3 —a— ng=24, No Forking
S —a— np=11

(:“ 46 - —e— no=9

(9] —— ng=T7
= e np=5

—e— np=3
45 T T T T T T

2 4 6 8 10
Fork task threshold

Constant for any choice
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Increasing in fork-task threshold

* Mean utilization cost is identical to that of no-forking case !
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Decreasing in fork-task threshold
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Increasing in fork-task threshold
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Mean utilization cost
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Mean completion time
* Choice of initial servers matters

* Fork-task threshold gives a true tradeoff when ng > k
* Performance improvement !



Summary
* Analyzed delayed relaunch
* Single-fork analysis with initial servers, fork-task threshold
* Computed mean completion time, mean utilization cost

* Characterized the impact of initial servers and fork-task threshold on
the two metrics

* The choice of initial number of server matters

Future work
* Multi-fork analysis with coded-redundancy

* Forking for sequence of job arrivals



