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EVA: A Flexible Programming Support System
Using Specification Change Process

SAEKO MATSUURA,t HIRONOBU KURUMAt and SHINICHI HONIDENt*

We proposed a new method allowing a program to be modified to meet new requirements
through the use of program-deriving processes. Based on our method, we aim at constructing
a flexible programming support system whereby we can create a program easily and safely.
We have constructed a programming support system EVA, and this paper explains its con-
figuration and features. As programming is human intellectual work, computer systems can
not carry out all of programming work for us. Thus computer systems need to satisfy the
following three conditions to provide us with flexible and safety support. First, they need to
be able to guarantee that the modified program has consistency in terms of syntactic and se-
mantic rules. Second, they need to have the capability of showing a place where modification
is needed in a program. Third, they need to be able to carry out well known work for us.
EVA is a flexible programming support system based on our method, and provides us flexible
computational support that meets the above three conditions. This is because EVA records
human working processes whereby she creates programs and changes them, and gives us a
procedure for generating programs that meet new requirements by reusing these processes.
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froa datatype . 3 to axion . 8
from datatype . 4 to axiom . 7

Part :
val . 1 : valtype_replace
Functor Part :

LocalCeusality @

GlobalCausality :
E from Was_Library . datatygoe . 2 to Was_User , val . 1

R7 HREESOLAT—¥
Fig.7 Data for changing specification.
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: AXIOM : Ok c == card_search tag cs implies len
: ASSUMPTION : cerd_search tag cs == cy

: ThDrvRule : (Rule = symmetry . Args = (card_se
: ThDrvRule : (Rule = 1mplyElim . Args = cC =
: ThDrvRule : (Rule = implyIntro . Args = (lend
: THEOREM : 5 card_search tag cs == Sk c implie

: AXIOM : NO (tag . c) == card_search tag cs

: ASSUMPTION : card_search tag cs == No (tag .

: ThDrvRule : {(Rule = symmetry . Args = [card_se
: ThDrvRule : {Rule = implyElim . Args = [No (t
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Fig.8 Synthesis process.

OMEVFALIERICERT S, 20X ) CBREED
¥ERFAUERACTEHIN/-RER % theorem & ¥
A, FLT, FIAZIZZINSD theorem 2 F & DT
HMEMLOTOY I LIERT 5.

8 MDY A Y Fid, FIAEAN1DD/8% Vi
MLTTOTTL5BHLTnDEIAERLTNAS,
BITi3, RBAEWRIRLZ-HAIL 20580 MR &S
N3, Th 770t AnEETHY, 17HSIIF
HEDBRERIATITIONS. AIAFIRIA= 208
HlZ% 12%8RL, EVAOFENIZtE->THEIDOAN
HrERTS. ERFERT 70 R0FHT LR
ETH - TEALEYIMNTE - F—-AhT 00
THDPTHD. 2T, BLAFLE6IT - BTHH
581217 - L1372 6H 184T7A%3 2D theorem D
WHBRERL TS, L2, 1058617
RERTAH-OIFBAZIROBELTS. ¥, &
BAEFRENTVE YAV K96 1 DO % BIR
T2 (B147). RIZHE 6179 theorem * ¥ 72012,
REZADTS (E217). HREZOBAI A = 2 —
PoDHAOBRETESICL 5 MDWEL TV,
% 6 170 theorem % ¥< ($3~617). ¥/, %$19-
047 ML O7O Y5 L~O%HY, B21 TR
DTFUTFhERLTVS,

4.3.2 BT RIREE

BT U ADBIEIR 3.2 HTRRLFHTITDbI
5. H2(1)(a) *EHERBRETHS.

EV 2 - VRAERBIERICRERAS R [R] 25
DR CERTHIHHTHS. ChonBEER 2
Nr3Zla>a,b>b ...] LHEMILLTET.

ZZT [a] EHFREERL TV,

-k, BR7O0tRAILBEERTAOETAL 3.1
BTRRERBRIOEDOTITH D, 20X )ik
ADOR [a] [b)] 2 EATWVE, #2T, 870
Lt ARDORIZES 2 — VREEAE [a > a',b> b’
vl TEABTAIETRESNALREBALILATE
3. ZoOFREENLRIL, FESh-ARCRERSH
REDOLDTH 5B,

4.3.3 TEAOHHMEE

RICE2(2) DRBIZOVWTHREAT S,

HRDOBEMERBEIZL-T, AE*EETLHE
Va-MBENERTOERICEB SR EVA T
BECOBREERIOCABDEEA BT S, £2C
M FIEE BT 200, ABOLEREOHESICO
WTHHAT 2. )

ABOEEREIIRDE HII/ETE S, ®2 1K
REREMMOBMELEENSNY V2R LTS, K2
DFFESILTOHRBOFZTIIHILT 5.

(1) WERIHCRHEXOREM - REK - A
LR HmBAEEMT 5.

(2) FIelRBELERTS.

(3) REXEIMETLIERNDEBREYEETS.

T, @9 2 BAVTEESHRBORRIZOVTH
BT5. ABROXELAOMHIIARORBNMENE
BEHWTIT). 220, K209 (1) BXU(2)
MHHABICHVONRS.

ST, (1) DBEICL A2 EE S ORBIZRD X
IfTbhs, (1) TRREXOMENFEESIN/D
T, FOBFHETEIOS S L HH LE SR



124 WHLHE ¥ 2R Jan. 1997
%2 LBORERE
Table 2 Manipulations for the axiom.
x| BIR& nE -
1) insert_exp_and ABORBRY ENLHLLZBRORERTCRERL 5.
A : exp
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A :exp
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Fig.9 Finding a changing point and program modification.
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update c tag cs , reserve = t , id = i} , loc = 1s} , Lend C)

= = 1), loc = Is}) ==
"td = 1}, loc = s} , Res\:

=1}.10c 1s}) =

=1) loc = ls} , Reserve (r‘t\

cerd_ssarch tag
implies la'ﬂtag(}btvmk {host = Library {record = cs , reser-v
Library {record = cs , reserve = rtable_add i teg t ,
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axiom Nobook == card_:

= (Network (host =
axion[kc-—wdmht

=cs,

search tag cs
inplies lend teg ('htwork {host = Library {record =
Library { reserve = t ,

l,mqg
N

, loc = 1s}) =\
id = Nothing™)

Itle =1,
") (Natwork fhost = L
orelse book ¢ == Elt {title =t ,

=)(lhtuork (host = Library
(%

{record =

l author = aj
hpuas lend t& (Network (mst-um {record = cs , reserv
ibrary {record = cards_update ¢ tag cs , reserve = t ,

author = a)
implies lend tag (Network {host = Library {record = cs , reserve = t
cords_update c tag cs , reserve = t , id

= {}

axiom No (tag , c) == card_search tag cs
implies exists 1 =>
nember 1 1s == true
andalsn card saarch tag

implies book c1 == Book
implies lend tag (Network
= (Network (host = Library

= E1t (title = t , author =

= (Network {host = Library {record
Copy cl)

D== 0 1
1t1tle =t , author = a}

(h:st = Libram {record = «3 , r'eser-v
{record = reserve = rtable_add (get
Reserve (r't;i\g_xsw (zatId 1) tag c (seoond (order 1s i (aetId 1) tag (3 cl)))))

a}

implies lend tw (Network {host = l.uar‘a*g {record = cs , reserv
= cs , reserve = rtable_add (getld 1) taet

=t, -ll,loc

D teg t, m;

loc = s}

T R Al Q

IS8 T3l T =5
member 1 1s = true
inplies forell c1 =

-(Not\la*k [r'nst‘Ll.br‘a‘u{r-ecord'cs,
3 jissue i lan C

fidirs TN

card_search tag (getCrec 1) =/= Ok cl 3
implies lend tag (Network {host = Library {record = reserve = t , = i) = 1s}) =\
reserve = rtable add t'tagt, id = i) = ls) Rme\r

11
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‘Neme : MDF-Wide_Area_Service
:Source Specification : Eis_Library
Target Specification : Net2 Library

OLD : (EIS_LIBRARY,Eis_Library)
NEW : (NET2_LIBRARY,

val .
Functor Part @
datatype . 1 : datatype_trans parallel
datatype . 2 : datatype_trans strext
datatype . 3 : datatype_trans parallel
datatype . 4 : datatype_trans perallel
axion . 1 : datapattern_trans parallel
exion . 2 : datapattern_trans strext
3 var_trons
funcpatiern_trans
funcpattern_trans
parallsl

_trans
datspattern_trans parallel

exiom .
axiom
axion
axciom
axion
axion
axion
axion
axion
axion
axion
axion
axiom .

LocalCausality
from

A
g
¢

GlobalCausality :
from Net2_ | ibrary . datatupe . 2

to User , val . 1

R
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Fig.12 The change carried out by EVA.
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(* lookup OMLIZLB7OY 54, =)
fun lookup nil j = raise Lookup

| lookup ((k,e)::rest) j =
if Order.ground_eq (k,j)
then e
else lookup rest j

(* update DML IZXATOY S A, »)
fun update nil i x = [(i,x)]

| update ((k,e)::rest) i x =
if Order.ground_eq (k,i)
then (k,x)::rest
else (k,e) :: (update rest i x)

A2 ZFOHHH
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wsignature" & "end" THENIFANEY 2—ND
A9 71— ADEETHE, *)
signature TABLE =

sig
type key
type ’a table
val empty : ’a table
val lookup : ’a table -> key -> ’a

val update : ’a table -> key -> ’a -> ’a table
axiom forall 1ls => 1s <> nil implies
forall k => List.length (lookup 1ls k) =1
end
(* =T "functor" k "end" THINIEABITI 2
—VABOEETHS. "functor" /T AT EROE
Sa—nThbH, BLFOD functor i¥220ND/8F XA—-5 %
Sa—-NEFD, ST [R] ¢ TRo ERYAM] &
MMEE | OBEEAVTERLTYS. *)
functor TableFunc
(functor AssocListFunc (Order : ORDER)
: ASSOCLIST;
structure Order : ORDER) : TABLE =
struct
structure AssocList = AssocListFunc (Order)
type key = AssocList.key
type ’a table = ’a AssocList.assoclist
axiom lookup t k == AssocList.lookup t k
axiom update t k e == AssocList.update t k e
end
(« R D+
signature ORDER =
sig
type ground
val ground_eq : ground * ground -> bool
val ground_leq : ground * ground -> bool
end
(« [ME)RL] O »
signature ASSOCLIST =
sig
type key
type ’a assoclist
val lookup : ’a assoclist -> key -> ’a
val length: ’a assoclist -> int
val update :’a assoclist ->key ->’a
->’a assoclist
end
functor AssocListFunc (structure Order : ORDER)
: ASSOCLIST=
struct
type key = Order.ground
type ’a assoclist = (key ¥ ’a) list

axiom (exists (k,e) =>
List.contain (k,e) ls == true)
implies lookup 18 k == e
axiom (forall (k,e) =>
List.contain (k,e) 1ls == false)
implies lookup ls k == raise Lookup

axiom Order.ground_eq (i,j) == true
implies lookup (update a i x) j ==X
axiom Order.ground_eq (i,j) =/= true

Jan. 1997

implies
lookup (update a i x) j == lookup a j

end
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