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Goal and contents

_|_

m Show how subtyping can be used as
substitutability check for components

m Show applicability on industrial platform
m Hint problems associated

m Constraints
— working with mainstream platforms (EJB, OSGi)
— use distribution form of component only
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Assignment analogy

m lVehicle v := (Car) ford;

— triggers type check

— dynamic type checking allows unforeseen
subtypes

m Basic (simple) idea for components:
— take component type representation
— perform subtype check
— allow/ban substitution
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Component specification
as type

4~_

m \Whole component interface representation
m Type seen as set of elements

— provided/required “sides” AddrBook

(none) : AddrBookAccess

AddrBook : : ]
hello.beans.AddrBookAccess IsWriteable : boolean

Stateless
(none) : AddrBookimport

hello.beans.AddrBookIimpor
AddrBookAccess
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Subtype checks:
expressing the results

m Type differences evaluated in subtype check
m Classification _dffah) = pc = b<:a |
— none < ins | del < spec | gen < mut

— evaluate at leaves, combine towards root
m s D del = mut, ins D Jpec—> spec, ...

1ff:=—Insert1Dn-=:/d1ff:=- .
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Upgrades: a special case

+

m \We could perform the check on
component type always but...

Component development Deployment /upgrade

development - obtain type check diff
representations
SUbtypmg E rey.2 i [none | ins | spec] ‘
rules used | —= i felse]
development evaluate 5 | ;

differences = §
, i | .| upgrade

store diff | :1 Y /

with rev.2 ;
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Practical application

+

m Goal: safe OSGI bundle updates

m OSGI bundle

— Industry standard Java components

— metadata In bundle manifest
m provided + required packages declared

— framework manages lifecycle, wiring
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Compatibility checks
IN OSGI

_~_

m Bundle meta-data
— Includes package (—type) and version data

m Binding rules: version numbers match

m Problem: weak semantics = no guarantee
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Reliable bundle update

m Approach applied

— store diff in bundle manifest
— map to version
m major++ < gen/del/mut difference

m minor++ < spec/ins difference

m Consequence:

...................................................................................................................................................................................................................................................................................................................................................................................................................................................

sxyrun_compare.bat sexamples\classes\log-old. jar examp1es\c1asses\1nt
ar examples\tlassesiJog-new export-dist.jar |
Differenced _Specialization

Version changes:

- Export package org. osgi.service.log': 1.1 -»> 1.1.1

. Export package 'oro.osgi.service.test’ is new: assigned version D
- Wholecbundle: 1 -»> 1.1 |
The second Tompoireirt—can replace the first one.



Some real-life I1ssues

+

m Obtaining complete type information
complicated

— heterogeneous representation, placement
— missing parts

m Language restrictions
— subclass, not subtype, checks
= only ins/del differences allowed
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Conclusion

_|_

m Subtype-based component substitution
checks

— possible by component type representation
— practical through type difference classification
— Implemented for OSGI r4

m Issues (and non-issues)

— as strong as type information allows
— only subsequent revisions benefit from diff
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