
The RAISE Spe
i�
ation Language BookComments and TyposAnne E. HaxthausenDate: January 29, 2004Do
.Id.: updated version of LACOS/CRI/AH/14/V2This do
ument 
ontains a list of typos, 
omments and proposal for improvements to:The RAISE Language Group.The RAISE Spe
i�
ation Language.BCS Pra
titioner Series.Prenti
e-Hall International, 1992.1 List of Comments and TyposGeneral: In most spe
i�
ations, values are spe
i�ed using typings + axioms and not usingexpli
it de�nitions even that this in many 
ases would have been possible.General: Some of the algebrai
 spe
i�
ations have non-desired models, whi
h 
ould have beenavoided by more axioms.For instan
e:se
. 7.12: LIST does not ensure indu
tion and disjointness properties.se
. 7.13: DATABASE does not ensure an indu
tion property.se
. 9.4: There should be an extra axiom:inds all natural numbers � fi j i : Nat � i � 1gse
. 9.10: As new re
ord is introdu
ed in order not to bother how re
ords are represented, itwould be more natural to express the last two axioms in RECORD in the following way:key of(new re
ord(k,d)) � k,data of(new re
ord(k,d)) � d
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This would also make the 
omparison with RECORD on page 101 easier.se
. 10.4-5: The formulas for rng m, m n s, m / s and m1 Æ m2 do only hold, if the maps (m,s, m1 and m2) give deterministi
 results when applied.se
. 10.7, se
. 11.4: The right-hand side of the �rst axiom in EQUIVALENCE RELATIONshould be:(8 e : Element � e 2 dom r ^ (9 ! p : Partition id � r(e) � p))p. 79, l. -2: should be: Element into some unique partition identi�er. Every element thusbelongs to one partition.p. 89, l. 16: Unt ; Unitse
. 12.5-6: A better spe
i�
ation would have used a type NonNegReal instead of Real.type NonNegReal = fj r : Real � r � 0.0 jgse
. 12.10, se
. 13.7: A better spe
i�
ation would also have had axioms about `less than' (asin se
tion 9.10):axiom forall e, e1, e2, e3 : Elem �[anti re
exive℄ � less than(e,e)[transitive℄ less than(e1,e2) ^ less than(e2,e3) ) less than(e1,e3)[total ordering℄ less than(e1,e2) _ less than(e2,e1) _ e1 = e2p. 108, l. -1: result is under-spe
i�ed; result is the value swap.The explanation of swap on p. 189 should be moved to this pla
e.p. 110, l. 15: fomally ; formallyp. 116, l. -5: ... is under-spe
i�ed; ... is swapp. 120: Last axiom on the page is not synta
ti
ally 
orre
t RSL. It should have been:axiom forall r : Resour
e, p : Pool �let (p1,r1) = obtain(p) in p1 = pnfr1g ^ r1 2 p end � truepre p 6= fgse
. 17.6 and 28.2: RATIONAL is not stati
ally 
orre
t { overloading is not resolvable. Thisproblem 
an be resolved by 
hanging the axioms to the following:
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axiom forall n,n1,n2,d,d1,d2 : Int, r1,r2 : Rational �(n1 / d1) : Rational + (n2 / d2) �(n1 � d2 + d1 � n2) / (d1 � d2),r1 � r2 � r1 + (r2 � ((0�1)/1)),(n1 / d1) : Rational � (n2 / d2) � (n1 � n2) / (d1 � d2),(n1 / d1) : Rational / (n2 / d2) � (n1 � d2) / (d1 � n2),(real) ((n / d) : Rational) � (real n) / (real d)pre d 6= 0Furthermore, it would be better to repla
e the type de�nition with the following one andremove the de
laration / : Int � Int ! RealtypeRational == /(Int � fj i : Int � i 6= 0 jg)This ensures that rational numbers 
an only be 
onstru
ted from / and non-zero denom-inators.p. 152, l. 21: ... zero for zero n ... ; ... 0.0 for n = 0.0 ...
hap. 22: Some of the spe
i�
ations in this se
tion 
ould be 
hanged su
h that they follow thestyle found in the rest of the book:1. In the axiom parts of the spe
i�
ations on p. 158, 165, 166-167:= ; �.2. In the signature of is empty on page 159, 160, 161, 162, 166 and in the signature ofis empty a on page 165, 166:�! ; !.se
. 22.2: The two �rst axioms ought also be explained.se
. 22.6: A development step 
ould be to go from the appli
ative LIST A to the imperativeLIST. However LIST is not a re�nement of LIST A, but there is a formal relationshipbetween LIST A and LIST, whi
h is expressed in LIST B.p. 169 , l. -14: repl
ed ; repla
edp. 173, l. 17: That is, ..., 
ommuni
ates with ... ; That is, ..., may 
ommuni
ate with ...p. 182, l. -6: ... It often o

urs proofs ... ; ... It often o

urs in proofs ...
hap. 26: Note, the in�x 
ombinators `;' and `{k' may not be used in a 
omprehended expressionas they are not asso
iative and 
ommutative.p. 189, l. 4: get(i)(t) ; get(i)
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p. 189: In the end of the se
tion there should be added:\If the set in a 
omprehended expression is in�nite the 
omprehended expression is equiv-alent to 
haos."There should also be added some information about side-e�e
ts.
hap. 27: Some of the spe
i�
ations in this se
tion 
ould be 
hanged su
h that they follow thestyle found in the rest of the book:1. In the axiom parts of the spe
i�
ations on p. 190, 196, 201, 202: = ; �2. In the signature of is empty on page 197 and 201, in the signature of is empty aon page 201 and 202, in the signature of add on page 197, 198 and 201, and in thesignature of insert and de�ned on page 199:�! ; !.3. p. 195 and 197: 2 is not ne
essary4. The handling of `empty' 
ould be 
hanged: In 27.1-2 there 
ould be a 
hannel 
alled`empty' whi
h the list pro
ess may input from, and in 27.3-5 there 
ould be aninterfa
e fun
tion 
alled `empty'.Below, the resulting spe
i�
ations are listed:Se
tion 27.1:LIST =extend LIST A with
lass
hannelempty : Unit,is empty : Bool,add, head : Int,tail : Unitvaluelist : List ! in empty, add, tail out is empty, head Unitaxiom forall l : List �list(l) �empty? ; list(empty a)deb
is empty!(l = empty a) ; list(l)deb
let i = add? in list(add a(i,l)) enddeb
if �(l = empty a) then head!(head a(l)) ; list(l) else stop enddeb
if �(l = empty a) then tail? ; list(tail a(l)) else stop endend
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Se
tion 27.2:LIST =
lasstypeList
hannelempty : Unit,is empty : Bool,add, head : Int,tail : Unitvariableis empty res : Bool,head res : Intvaluelist : List ! in empty, add, tail out is empty, head Unitaxiom forall i : Int, l : List �[is empty empty℄(list(l) {k empty!()) {k is empty res := is empty? �(list(l) {k empty!()) {k is empty res := true,[is empty add℄(list(l) {k add!i) {k is empty res := is empty? �(list(l) {k add!i) {k is empty res := false,[head add℄(list(l) {k add!i) {k head res := head? �(list(l) {k add!i) {k head res := i,[tail add℄(list(l) {k add!i) {k tail!() � list(l),[add list℄9 l0 : List � list(l) {k add!i � list(l0)[empty list℄9 l0 : List � list(l) {k empty!() � list(l0)endSe
tion 27.3:LIST =
lasstypeListvalueempty : Unit ! in any out any Bool,is empty : Unit ! in any out any Bool,add : Int ! in any out any Unit,
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head : Unit �! in any out any Int,tail : Unit �! in any out any Unit,list : List ! in any out any Unitaxiom forall i : Int, l : List,test bool : Bool �! Unit, test int : Int �! Unit �[is empty empty℄(list(l) {k empty()) {k test bool(is empty()) �(list(l) {k empty()) {k test bool(true),[is empty add℄(list(l) {k add(i)) {k test bool(is empty()) �(list(l) {k add(i)) {k test bool(false),[head add℄(list(l) {k add(i)) {k test int(head()) �(list(l) {k add(i)) {k test int(i),[tail add℄(list(l) {k add(i)) {k tail() � list(l),[add list℄9 l0 : List � list(l) {k add(i) � list(l0)[empty list℄9 l0 : List � list(l) {k empty() � list(l0)endSe
tion 27.4:LIST =
lasstypeList = fj l : Unit ! in any out any write any Unit � is list(l) jgvalueis list : (Unit ! in any out any write any Unit) ! Bool,empty : Unit ! in any out any Unit,is empty : Unit ! in any out any Bool,add : Int ! in any out any Unit,head : Unit �! in any out any Int,tail : Unit �! in any out any Unitaxiom forall i : Int, l : List,test bool : Bool �! Unit, test int : Int �! Unit �[is empty empty℄(l() {k empty()) {k test bool(is empty()) �(l() {k empty()) {k test bool(true),[is empty add℄(l() {k add(i)) {k test bool(is empty()) �(l() {k add(i)) {k test bool(false),[head add℄
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(l() {k add(i)) {k test int(head()) �(l() {k add(i)) {k test int(i),[tail add℄(l() {k add(i)) {k tail() � l(),[add list℄9 l0 : List � 2 l() {k add(i) � l0()[empty list℄9 l0 : List � 2 l() {k empty() � l0()endSe
tion 27.5-6: similarly.p. 199, l. -19: look up : Key �! in any out Data ;look up : Key �! in any out any Datase
. 30.4: With the 
urrent de�nition it would not be possible to sort those lists whi
h 
ontainelements whi
h are not in any order of ea
h other.Either 
hange the parameter requirement, PARTIAL ORDER, to TOTAL ORDER, orrelax the de�nition of is ordered from:. . . ) T.leq(list(idx1),list(idx2))to: . . . ) (T.eq(list(idx2),list(idx1)) _ � T.leq(list(idx2),list(idx1)))s
heme TOTAL ORDER =extend PARTIAL ORDER with
lass axiom 8 e1, e2 : Elem � leq(e1,e2) _ leq(e2,e1) endp. 206, l. 15: All variables de�ned ... are initialized to their initial value ;All variables de�ned ... are initialized to their initial value by the expression initialisese
. 28.4: The s
ope rules for an extending 
lass expression 
ould appropriately be mentionedhere.p. 226, l. 17: However, in 
lass expr2, the maximal type of a value is allowed to be a subtypeof the maximal type of the 
orresponding value in 
lass expr1. For instan
e,value v : T1 �! T2 stati
ally implements value v : T1 �! write x T2se
. 30.6.2: The type of a new variable or 
hannel must be a subtype of the type of the oldvariable or 
hannel;The type of a new variable or 
hannel must be equivalent to the type of the old variableor 
hannelNote that
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variable id : T := eis equivalent tovariable id : Taxiom initialise ; id := e � initialisese
. 30.6.2, l. 9: There is a 
ontradi
tion if a variable is assigned a value outside the type ofthe variable. However, there is no 
ontradi
tion if a value outside the type of a 
hannelis 
ommuni
ated on that 
hannel { the e�e
t of the expression is just under-spe
i�ed.se
. 32.1:let head�1 = L1.head() inL1.tail() ; L2.add(head�1)end
ould be written simpler:L2.add(L1.head()) ; L1.tail()Similar simpli�
ation for the 
ase (2,1).se
. 32.2 and 32.3: Simpli�
ations in TWO LISTS and MANY LISTS as in TWO LISTS inse
tion 32.1.p. 261: Full stop (`.') is missing at the end of 1. paragraphp. 262, last spe
: remove 
omma after 3p. 274, l. -6: repl value ; repl valp. 274, l. -4 and p. 275 l. 9 and p. 277, l. -6: 
onstant variant ; 
onstru
torp. 275, l. -13: 
onstant variants and re
ord variants ; variantsp. 276: The se
ond axiom de
laration 
ould be 
hanged su
h that it follows the style found inthe rest of the book:= ; �.se
. 38.5.3: The paragraph starting with \Assume the meta-fun
tion ..." 
an be removed.p. 294: Text of last bullet (�) should be 
hanged to:For ea
h non-axiom de�nition in the old 
lass expression there is a de�nition in the new
lass expression of the same kind stati
ally implementing it, and if this new de�nition ishidden then the old de�nition must be hidden.
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p. 295, l. -13 and p. 296, l. 2: is equal to ; is a supertype ofp. 297, l. 3-4: ... provided that the maximal 
lass ... is a stati
 implementation ...;... provided that the 
lass ... is an implementation ...p. 300: If the array is applied to a value whi
h is not within the index type then the result isunder-spe
i�ed.p. 303, item 3.(a): ...and ; ... andse
. 41.9: ... makes the restri
tion hold in all states ... ; ... makes the restri
tion hold ...se
. 42.19, p. 332: 3 last lines in paragraph are not RSL and should be repla
ed with:the 
omprehended expr represents the same e�e
t as stop (in the 
ase of deb
), swap (in the
ase of de) and skip (in the 
ase of k).se
. 42.24.2, p. 336, l. 8-9: The value expr is evaluated in ea
h of the models and a non-deterministi
 
hoi
e is made between the resulting e�e
ts.;If the set of models is empty or in�nite then the let expr is equivalent to swap and
haos, respe
tively. Otherwise, the value expr is evaluated in ea
h of the models and anon-deterministi
 
hoi
e is made between the resulting e�e
ts.se
. 45.1: innner pattern ; inner patternse
. 46.3: In a quali�ed op in whi
h no quali�
ation ... are visible ; In a quali�ed op inwhi
h no quali�
ation ... are hiddenp. 353, l. -13: , axiom naming or id or wild
ard. ; or axiom naming.p. 366, l. 3: ... does not involve 
ommuni
ation and if ... ; ... does not involve 
ommuni
a-tion and does not a

ess x and if ...p. 381: deb
, de, k and {k should have asso
iativity Left and not Rightappendix B, p. 385: The title of the appendix is misleading sin
e the appendix states pre
e-den
e of many other things than operators."Synta
ti
 Pre
eden
e and Asso
iativity"would be more pre
ise.p. 384-385: The title "ASCII Forms of Greek Letters" heads a sub-paragraph of "VaryingTokens" and so should be set in a smaller font. The title "RSL Keywords" heads asub-paragraph of "Fixed Tokens" and so should be set in a smaller font.The 
urrent form is 
onfusing be
ause the stru
ture indi
ates 4 
ategories of tokens insteadof 2.
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p. 385: � is missing from the list of reserved wordsp. 390: `:' ought to be added to the list of symbols


