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Development Graphs

Development graphs S = (N, L)
Nodes in NV: (2, T'V) with

o >V signature,

e I''V C Sen(X") set of local axioms.

Links in L:

e global M ’ » N, where 0 : ¥ — 32NV
o

o local M - » N where o : M — ¥V or

o hiding M Z > N where o : BN — ¥M

going against the direction of the link.
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Development Graphs

Semantics of development graphs

Modg(NN) consists of those Y*Y-models n for which

1. n satisfies the local axioms I'"V,

2. for each K W Ne S, n|, is a K-model,

3_ for eachK ................... ’NES’
n|, satisfies the local axioms I'%,

4. for each K Z » N c S,

n has a o-expansion k (i.e. k|, = n) that is a K-model.
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Development Graphs

Theorem links

Theorem links come In three versions:
: o M N
e global theorem links M ——= N, where o: X" — 3",

o Sl= M—"> N iff for all n € Modg(N), n|, € Modg(M).

o
e |ocal theorem links M ------ >N . where g: XM — 3N

o

o S = M e > N iff for all n € Modg(N), n|, £ T
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Development Graphs

¢S = M%@N iff for all n € Modg(V),

n|, has a 6-expansion to some M-model.

ZM<9 s O N

e the calculus reduces these to local proof obligations.
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Conservativity annotations

A global definition link M i » [V can be marked to be
conservative:

o
M » [V
C

This is a proof obligation expressing that

each M-model can be og-expanded to an N-model

(that is, for each M-model m there is an N-model n such
that n|, = m).
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Local and global reachability

A node N is globally reachable from a node M via a
signature morphism o, M>i\>N for short, iff

e either M = N and o = 1d, or

/ /!
o M » K, and K>>N_ with 0 = ¢" o ¢’.

A node N is locally reachable from a node M via a signature
o o

morphism o, M >-->> N for short, iff M >—>>N or there is a

O O_//

node K with M e » K and K>—>> N, such that

o=coc"00".

T.Mossakowski, L. Schroder: CASL; January 2007 i coonmon



Development Graphs

Proof rules: Structural rules

ogOoT T
K oo > M for each K>->>N
goT 6 T
L%’MforeachL » K and KH>N
h 6 h
o
N——M
Glob-Decomposition
o o 6
M>>>N K——>L L——>M
o oo
M——N K——=M
Subsumption Composition
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Proof rules: Basic Inference

Ths(N) s~ o(yp) for each p € TM

o)
M. > NV

Basic Inference
For N € NV, the theory Ths(N) of N is defined by

Mo ) o@")

o
K>->>N
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Proof rule: Hide-Theorem-Shift

/

o)
M — N’
9/
]Ifc s’ 7, ZN’
N’ QT
0’ TC N
Z%Z
M-2s N
h 6

g o =60o0c

Used for proving hiding theorem links (that arise when hiding
is present at the source of a theorem link).
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Proof rule: Theorem-Hide-Shift (simplified)

0 oo
M—>N
N
th
M K
v wr 9 N
P )

Used for proving theorem links when hiding is present at the
target of the theorem link.
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Proof rule: Theorem-Hide-Shift (two hidings)

Ny
T;060;,00 iﬁ
M >
(i s YLy
NN2 92\1/ \,/7'1 pushout
1 Y2 5N
01| h
! T
O \' 2
M— [/\(
6> | h
Ny
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14

Proof rule: Theorem-Hide-Shift (general)

G(7)
oo im (2 € [J])
A (V) - C
D
O
M— N

(1) a weakly amalgamable cocone for “zig-zag path
diagram”™ D
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LIST+ORDER\ Li1ST+ORDER
PERM+ORDER+DEF INSERTSORTDEF ( ) PERM+ORDER+DEF INSERTSORTDEF
a
—
SORTERPROPS h SORTERPROPS _»N h
h h = .
SORTING-----—-—-——————————— - INSERTSORT SORTING - INSERTSORT
LIST+ORDER\ LisT+ORDER
( b) PERM-+ORDER+DEF INSERTSORTDEF ( ) PERM-+ORDER+DEF INSERTSORTDEF
C
SORTERPROPS N’ <E—/N i SORTERPROPS N ’<C—,N 2
h _ ; \ h e -7
- h
SORTING - INSERTSORT SORTING INSERTSORT
LIST+ORDER\ LisT+ORDER
( d) PERM-+ORDER+DEF INSERTSORTDEF ( ) PERM-+ORDER+DEF INSERTSORTDEF
e
SORTERPROPS- - - - »N’<C—N h SORTERPROPS----— Ne——N h
SORTING INSERTSORT SORTING INSERTSORT
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Notation:

- =0
* >> > > CASL specification to be translated
_ sigma(SYs)
#[ P hide SYS} >> ’ @ development graph node named SN
Sigmal(Sv Sgma2(SM .. rewritesto ...
*[Sprevea' SM} >> . . hide | . .’ >>
*

’[ S and .. and S, } >> :

#[spl then... thenSPm} >> > —>Q

’[ S5 then %cons SR, } >> D
:SPl then % mono SF%} >> ’ R mono E}
(s then v def 5 }y >> > (51— E}'
(Stensmpics ) @:’E}»

flow of the local environment

global definition link
global theorem link
hiding link

(
¥
vy

=.
Q
®

Yy ¥ ¥
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*[ free @ » >> ’ [spec NS 1. [P I given SPy... S, = SPJ
#[local B, within B } >>
(o)

—
> (ot > /

»@»)»CT}»

N

#(SN[spl fit SMy]...[ S, fit SM] }
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[view VN[SPl”]...[SPn”]given .. F, P to SPJ

B\

~

1

[SPl’ and ... and SPn'n

WN[..] o]

#[VN[spl fit SM,]...[SP, fit SM ] }
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