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__ Tasks |

I: a set of input vectors

0: a set of onput vectors

A: Given Vel, A(V) is the set of allowable
output vectors for V.




dim(l): maximal number of distinet values in a single
vecetor of I.




_Model |

. Message passing with f Byzantines withn > 3f |
i (or IWMR Shared mewmory with n > 2f)

What c¢an be computed asynchronously in
this model 7




Byzantine |

Definition of a task ?
- Input of a Byzantine ? its output ?
-A?

Byzantine resilience ?




Pyzantine Tasks |

 MENDES-HERLIHY -TASSON i

Message passing, n > 3f
“strong” resilience

A task is solvable
ONLY IF
n-f > f # (dim(l))




K-Weak Agreement |

INPUT: | | ouTPUT: |

a value V; a set S
V= uVi
K-AGREEMENT ;
luSil < K
WEeAK VALIDITY:
For every i,

ISinVI21




4-Weak Agreement |

INPUT:
| 1 [ 8] 2]6 |3 ]9|]

OuTpur:
115} (3> (438> [(18) (€158} (3) |

$-4{1,3,5 8




K-Weak Agreement |

J MessageApassing, n>3f |

K-WA solvable
FF
K> 2f




(26+1)-WA

L

1: RB-SEND (V)
2: WAIT until (n-f) values are received (in S)

3: CHOOSE the (f+1) maximal valves x<$

Properties i
At most (2f+1) values are output, f among
them may be byzantine.




(F1)-WA_|

 MENDES-HERLIHY -TASSON ﬁ

(f+1)-WA solvable
IFF
n-f > £ * (dim(l))




__Results |

iiMes»sﬁage passing, n> 3f ﬂ

K-WA CONDITIONS

—-f>f (dlm(l))

IMIENDES-TASSON-HERLIHY

Bouzw-l(uzusfsov




(+X)-WA__ |

iiMes»s_age passing, n> 3f i

K-WA conmnons

K2f+1 (X=1) | n> f (dlm(l)+2)

IMENDES-HERLIHY-TASSON

Bouzw-l(uzumov




Problem |

JMessagepasﬂng, n»> 3f ﬂ

Under what conditions
(f+X)-WA is solvable
f-resiliently ?




Notation |

S : a wultiset
15(v) : muLTiPLICITY 0f Vin S

S* :serofvalvesin$

| Example |

S ={1,1,1,2 566
15(6) =2
S« ={(1.256)
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Notation |

Let V < | (an input veetor),
MAV) - min WA : (W < V) and (W1 = 1)

i Examples: E
Msll 1 | 2|7 |59 |7]|8]3|)3
Msll 1 [ 2|6 |5]|9]7]|8]3|)>4

Mal 1 [ 21231 ]3]4])]




Notation |

QA1) - max (MAV): V < 1, Vi=n-f)

| Examples: |
Menpes-HerLiny=Tasson : Q1) = 1

Bouzip-KuzNETSov Q1) = £+1




(F+ QAID-WA |

"1 Re-seNo (V)
2: put received valvesin S

3: WAIT until
181 2 (n-f) and MHS) < Q1)

4: CHOOSE the M(S) maximal values x<$
Lexical order (1 s(x), x)

At most (Q1) + f) values are output.
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__Results |

iiMes»sﬁage passing, n> 3f ﬂ

K-WA CONDITIONS

n-f> £ * (dim(1))

IMIENDES-TASSON-HERLIHY

-

Bouzip-KuzNETSoV

X 2 Q4l)




Ongoing Work |

i Topological characterisation
| of (f, Y)-resilient solvable tasks (Y<f)




