Algorithm 1 Evolve Conﬁguration. It creates a new model with the evolved configurations of all the tenants.

Inputs: V: Evolved variability model.
Ry e Previous configuration model.
Req: New requirements.
Output: (R, eq, Boolean): New evolved configuration model and a Boolean value full.
1: Ryew < V /* Configuration model mirrors variability model */
/* Copy previous configurations */
! Rpyew.VSPEC,cs < {(v € Rpre. VSPEC,cs : Rpre.resolved(v) € V.VSPEC}
Rpew.resolved < {(r,v) € Rpye.resolved : 1 € Ryew.VSPEC,es}
! Ryew.decision < {(r,z) € Rpre.decision : 7 € Rypew.VSPEC,cs}
Ryew-value < {(r,x2) € Rpre.value : 1 € Rpew.VSPECres}
Rpew-instance < {(r,v) € Rpre.instance : 1 € Rpew . VSPEC cs}
/* Add new requirements */
! Rpew.VSPECyes < Rpew.VSPEC,cs U Req.VSPEC,
Ryew-.resolved < Ry eqw.resolved U Req.resolved
! Rpew.decision < (Rypew-.decision \ {(r,z) € Req.decision : 1 € Ryew.VSPEC,cs}) U Reg.decision
. Ryew-value < (Rypew.value \ {(r,z) € Req.value : 1 € Ryew.VSPEC,es}) U Req.value
¢ Rpew-instance < Rpew-.instance U Req.instance
/* Add mandatory features */
12: Ry ew.decision < (Ryew.decision \ {(r,z) € Req.decision : V.mandatory(Req.resolved(r))}) U {(v, true) € V.mandatory}
/* Check if all needed configurations are present */
13: full < fullConfigurationModel( Ry, e, V')
14: return (R ew, full)
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Algorithm 2 Difference Conﬁguration. It calculates the differences between the previous configuration and the new evolved configuration model.

Inputs: R,;..: Previous configuration model.

Ry ew: New evolved configuration model.
Output: D:if f: Differences.

: Diff + Rpew /* Guarantee well-formed resolution */

: CHANGES < Diff.VSPEC)cs U Rpyre. VSPEC, s
: CHANGES <~ CHANGES\ {r € Rpre.CHOICE,¢s : Rpre.decision(r) = Ryew.decision(r)} /* Only choices that have changed */
: CHANGES <~ CHANGES\ {r € Rpre.VARIABLE,c; : Rpre.value(r) = Rpew.value(r)} /* Only variables that have changed */
1 Dif f.decision < Dif f.decision \ {(r,z) € Dif f.decision : v ¢ CHANGES}
Dif f.variable < Dif f.ovariable \ {(r,z) € Dif f.variable : 1 ¢ CHANGES}
Dif f.instance < Dif f.instance \ {(r,v) € Dif f.instance : v ¢ CHANGES}
: Dif fVSPEC,.s + CHANGES
:return Dif f

CENDUE W

Algorithm 3 Create Weavingﬂaneaving Model. 1t generates a new weaving model that specifies the elements will be incorporated and/or removed from the
previous deployed architecture.

Inputs: NewCon f: New evolved configuration model.
Duf f: Differences.
FEvoArch: Evolved base software architecture.
AppArch: Previous deployed software architecture.
Output: Vi cqving: Weaving model. /* Well-formed model */
1: Vipeaving « NewConf
/* Incorporate differences */
2: Veaving-VSPECres < Vyeaving.VSPECyres UDiff
3: Vweaving-decision < Vieaving-decision U {(v, true) : v € Dif fUNSELECTIONS}
4: vps +— (©,0,0,0,0,0)
5: for all v € Diff do
6: vp < v @ ''VP'' /* String concatenation */
7: vps.V P « vps.VP U {vp}
8 vps.binding < vps.binding U {(vp,v)}
9 elementspye < getMOFRefs(v, AppArch) /* Get MOF elements associated with functionality v in previous model */

10: elementsey,o <— getMOFRefs(v, EvoArch) /* Get MOF elements associated with functionality v in evolved model */
11: vps.refs < vps.refs U {(vp, elementsp,. U elementscyo)}

12: if v € Viseaving. CHOICE,os A Dif f.SELECTIONS then

13: if elementsyre # & A elementspre C Map, then /* Update existing MOF elements */

14: vps.type < vps.type U {(vp, FragmentSubstitution)}

15: else /* Weave new MOF elements */

16: vps.type < vps.type U {(vp, OpaqueVariationPoint)}

17: ovpType <— getSpecialSubstitution(v) /* Get weaving pattern type */

18: vps.ovpType < vps.ovpType U {(v, ovpType)}

19: spec <— getSemanticSpecification(ovpT'ype) /* Get M2M transformation */

20: vps.semantic < vps.semantic U {(ovpType, spec)}

21: end if

22: else if v € Viyeaving.VARIABLE,.cc ANv € Dif f MODIFICATIONS then /* Update MOF variables */
23: vps.type < vps.type U {(vp, ParametricSlotAssignment)}

24: else /* Unweaving existing MOF elements */

25: vps.type < vps.type U {(vp, OpaqueVariationPoint)}

26: ovpType <« getSpecialSubstitution(' 'unweaving'"') /* Get unweaving pattern type */

27: vps.ovpType « vps.ovpType U {(v, ovpType)}

28: spec <— getSemanticSpecification(ovpType) /* Get M2M transformation */

29: end if

30: associateMOFReferences(vps.re fs(vp), vps.type(vp)) /* Set up source and target references according the type of variation point */
31: end for

32: Veaving-variationPoints < vps
33: return Vieaving




