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Consistency and Integrity

What users need Is integrity and not consistency.
Consistency is a means to Integrity.

Bank Account. Integrity: Non-negative balance.

Deposit
NO synchronization
NO dependency

Withdraw

Synchronization with withdraw
Dependent on preceding deposits



State of the Art

Facilitating the consistency choices
* Require user-specified choices or annotations

* Crucially dependent on causal consistency as
the weakest notion
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Object Synthesis of replicated objects that

preserve integrity and convergence and
Z Integrity Property minimize coordination
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Well-coordination:
Synchronization between conflicting
Causality between dependent
Theorem:
Well-coordination is sufficient for
Integrity and convergence
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Example Specification

Class Courseware
let Student := Set (sid: Sld) in
let Course := Set {cid: Cld) in
let Enrolment :=
Set {esid: Sld,ecid: Cld) in
>, := Student X Course X Enrolment
I := A {ss,cs,es).
refIntegrity(es,esid, ss,sid) A
refIntegrity(es,ecid,cs, cid)
register(s) := A (ss,cs,es).
(T, ({(ssU{s},cs,es), L)
addCourse(c) := A (ss,cs, es).
(T, (ss,csU{c},es), L)
enroll(s,c) := A (ss,cs,es).

(T, <{(ss,cs,esU{(s,c)}), L)
deleteCourse(c) := A (ss,cs,es).
(T, (ss,cs\{c},es), L)

query := A o.(T, o, o)

refintegrity(R, f,R’, f’) :=Vr. re R—- Ar'.r" e R" A f(r) = f'(r')
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Experiments

103

Uo SC
o HENon-Blocking |

Response Time (ms)

o
\
\

\ \
register query  addCourse  enrol deleteCourse
Operations

We execute 500 calls evenly distributed on the methods.
We issue one call per millisecond and measure the average response time of the
calls on each method.
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Hamsaz

Synthesis of replicated objects
that preserve integrity and convergence and minimize coordination

Reduction of coordination minimization to classical graph optimization
Well-coordination, a sufficient condition for correctness

Protocols that implement well-coordination.
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