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CHAPTER 1

( INTRODUCTIO11

This Validation Sur.ary Report (VSR) describes the extent to ",hih a
specific Ada compiler conforms to the Ada Standard, ANSt!IIL-STD-.1!5A.
This report explains all technical terms lised trithin it and thoroughly
reports the results of testing this co.:pi.Ier is.ng the Ala (op-er
Validation Capability (ACVC) . An Ada compiler :nust be iJrl.e ente,
according to the Ada Standard, and any impe.n nt-tion-depe.d nt features
must conform to the requirements of the Ada Standard. The 1da Stan'dard
must be implemented in its entirety, and nothing can be implemented that i.
not in the Standard.

Even though all validated Ada compilers conform to the Ada Stindrd, it
must be'understood that some differences dc exist betireen impleaent.ations.
The Ada Standard permits some implementation dependencies--fo. exanp!, the
maximum length of identifiers or the maximun values of int,. g- -,-es.
Other differences between compilers result from the characteristics .,f
particular operating systems, hardware, or imple!m.entaticn strategies. All
the dependencies observed during the p:ocess of testing this co,-piler are
given in this report..___ / ji j

The inforrnation in this report is derived from the test results produced
d.,ring validation testing. The validation process incldes suh:.itting a
suite of standardized tests, the ACVCI as inputs to an Ada col )i I ,d
evaluating the results. The purpose of validating is to ensure cTnf nrMity
of the compiler to the Ada Standard by testing that the comp..ler properly
implements legal language constructs and that it identifies and ,-tj :ts
illegal language constructs. The testing also identifies behavior t.:ht ic
iplementation dependent, but is permitted by the Ada Standrd. Six
cla.sses of tests are used. These tests are designed to perfor- : he.s 1
compile tine, at link time, and during execution.

1.1 PURPOSE OF THI!S VATDATION SUM'!ARY REPORT

This VSR documents the results of the validation testing perforn'ei on an
Ada compiler. Testing -vas carried out for the following purpos.s:



* To attempt to identify any .angma. e ccnstrncts siipported by thi
compiler -that do no' 'nnforn to the Aa thr

t .o attempt to identify any language constr,.cts not supp.Icted by
the compiler but t-qi.-.. by th, Ada Standard

* To determine that the implementation-dependnt behavior is !lo,,ed

by the Ada Standard

Testing of this compiler ,as conducte,0 by the AVF according to
procedures established by the Ada Joint Prcgr3n Office and administered by
the Ada Validation Organization (AVO).

1.2 USE OF THIS VALIDATIOII SUVI!ARY IREPORT

Consistent vith the national laws of the ,or-jnatinq , he AV7 nay;
make full and free public disclosure of this Leport. En the Unite.-I .tats,
this is provided in accordance with the "Freedo- of !nformnation Act
(5 U.S.C. #552). The results of this validation apply only ,o the
computers, operating systems, and compiler versions identified in this
report.

The organizations represented on the signature page of this report do not
represent or varrant that all statements set forth in this report are
accurate and complete, or that the subject compiler his no nonconfor!i.ies
to the Ada Standard other than those presented. Copi-es of this report ire
available to the public from:

Ada Information Clearinghouse
Ada Joint Prgram Office
OUSDRE
The Pentagon, Rl ,D-139 (F-.ur. Street}
!4ashington DC 20301-3081

or from:
IABG mbH, Abt. SZT
Einsteinstr. 20
D-8012 Ottobrunn
,est Germany

Questions regarding this report or the-" "'alid,atlon t-st resiults F,.-u1d be
directed to the AVF listed above or to:

Ada Validation Organization
Institute for Defense Analyses
1301 North Beairegard Street
Alexandria VA 22311



1.3 REFERENICES

1. Reference Manual for the Ada Programming Langjuagc-,
AJS I/h-STD-1815A, February 1983 and ISO 8652-19.37.

2. Ada Compiler Validation Procedur-:" -nd Guidelines, kda J'int
Program Office, 'January 1987.

3. Ada Compiler Validation Capability Implementers' .,,.id ?, TfTFh:
Inc., December 1986.

4. Ada Compiler Validation Capability User's Guice, ceb;r 1986.

1.4 DEFINIITION OF TERMS

ACVC The Ada Compiler Validation Capability. The set of Ad..
programs that tests the conformity of an Ada toi, . the
Ada programming language.

Ada An Ada Commentary contains all information relevant to the
Commentary point addressed by a comment on the "-da Standard. These

comments are given a unique identification number having the
form AI-ddddd.

Ada Standard ANSI!MIL-STD-1l5A, February 1983 and 1SO 3652-19S3.

Applicant' The agency requesting validation.

AVF The Ada Validation Facility. The AVF is -efoonsihle fr
conducting compiler validations according to procedires
contained in the Ada C.,mpiler -aln(!ti.n .. d . d
Guidelines.

AVO The Ada Validation Organization. The AVO h e:-,c:rsiqht
authority over all AvF practices for the purpose )f
maintaining a uniform process for '"1'1Ida ion :1
compilers. The AVO provides administrative and technicL1
support for Ada validations .to ensure consistent practices.

Compiler A processor for the Ada language. In the -ontext of this
report, a compiler is any language prcessor, including
cross-compilers, translators, and interpreters.

Failed test An ACVC test for which the compiler generatas % :;esult that
demonstrates nonconformity to the Ada Standard.

Host The computer on which the compiler reiides.



inrplicablp An ACVC test that uses features of the language that a
rest .:ompi]er is not reqired rI s,1.pport or .ay legit matt 1.y

Support in a 'ray other than the one expected by the test.

Passed test An ACV'C test for which a compiler qenera As the expected
r.sul t:.

Target The :-mputer rhich executes the code generated by the
compiler.

Test A program that checks a compiler's conformity regarding a
particular feature or a combination of features-to the Ada
Standard. In the context of this report, the term is ,isee! to
designate a single test, ihich may conprise one or more
files.

ithdr.awn An ACvC test found t, be incorrect and not used to check
test conformity to the Ada Standard. A test Tay be incorrect

)because it has an invalid test objecti,.e, fails to m.et its
test objective, or contains illegal or erroneous use of the
language.

1.5 ACVC TEST CLASSES

Conformity to th- Ada Standard is Teasured using the AVVC. The ACVC
contains both legal and illegal Ada programs structured'into six test
classes: A, B, C, D, E, and L. The first letter of a test name identifies
the class to which it belongs. Class A, C, D, and E tests are executable,
and special program units are used to report their results during
execution. Class B tests are expected to produce compilation errors.
Class L tests are expected to produce errors because of the way in "hich a
program library is used at link time.

Class A tests ensure the successful compilation and execution of legal Ada
programs writh certain language constructs ,;hich cannot be verified at run
time. There are no explicit program components in a CMass A test t: cheok
semantics.- For example, a Class A test checks that reser-ed words of
another language (other than those already reserved in the Ada langu2-e)
are not treated as reserved words by an Ada compiler. A Class A test is
passed if no errors are detected at compile time and the progran execk.'n-7
to produce a PASSED message.

Class B tests check that a compiler detects illegal language usage.
Class B tests are not executable. Each test in this class is compil~i and
the resulting compilation listing is examined to verify that every nlax
or semantic error in the test is detected. A Class B test is pissed if
e ,ery illegal c.nstruct that it contains is detected by the co-pi.ler.

-1



Class C tests checl: te run ti.ie syste,;n to ins%,r- -that Ieia. iA proirans
cin be ':orrectly cid n.::e'*: Ea.,:t rl-us 17 t St is s-A-f-checking
and produces a PASSED, FAILED, or 11OT APPLICABLE ~a~ indlicatinq thp
result iihen it is ixe-ul~ad.

Class D tests check thc :-opilation and txeutin capacities of a compiler.
Since there are no capacity requtirements placed on a cnvipiler by the Ada
Standard for sone -parameters--for example, the nunber of ideint~if4*rq
permitted in a conpilation or the numbir of linits io, a library--a colnpiller
naly ref use to compile a*Class D test and still beL a ctnfor-ning co:-piler.
Therefore, if a -Class D test fails to compile bec ;use- the capacity of th.-
compiler is exceeded. thez test is classifited is inapplicable. If a Class D
test compiles successfully, it is self-checking and produces a PASSED or
FAILED message during execlition.

Class' E tests are :.vz et --d t.) eec mt-_ S1 sc Ceis f I Iy and check
implementation-dependent options and resolutions of arbimities in. the Ada
Slandard. Each Class E test is sal f-chic-,inq and pr w'.ices a I-10T
APPLICABLE, PASSED, or FAILED message tghen if is co~'piled and executed.
Hotrever, the Ada- Standard permits a n implmAtio to r:eec t p r "jva%,
containing some -features addressed by Class E tests duiring compilation.
therefore, a-Class--E test is passed by a compiler if it is9 :emipilazd
successfully and execu.tes to produce a PASSED ness-agea, or if it is reje=Cted
by the compiler for- an allowable reason.

Class L tests check that incomplete or illegal Ada programs involving-
multiple, separately compiled] units are d e-t ected- and not :3l'I;:d to
execute. Class1 L tests are compiled separately and execution is attampt.
A Cl1a ss L- test prasse-s -if it is re-jected at link -ti-nie--that is, an at.;-T,1'p
to execute the main-program- must generate an -I-r ro r message before a ny
declarations in- the main program or ;any units referenced by the main
program are elaborated. in some cases, in impl-ientation may legitimately
detect errors during ;.c-pilatior of the test.

Tvo library uni-ts, the package REPORT -and th e prorednre CHECK§FILE, sirnport
the self-checking features of the exsclitable 'ests. Th- 441~.' 1=?CRV
provides the mechanism by which executable teasts report PASSED, FAIILED..
IHOT APPLICABLE -results. It also prov !ides A set -.f identi ty fu-nctions u1sed
to defeat some compiler optimizations allowed by the Ada Standard that
uould circumvent a test objective. The pro::edtirs CHECK FILE is used to
check the contents of text files written by some of the Class C tests for
Chapter 14 of the Ada Standard. The operation of REPORT and C-r^*W TILE iS
chec ked by a-set of executable tests. These tests rp:oduicz x.essages that
are examined to verify that the units are operating correvtly. I hs
u~nits are not-operating correctly, then the valid~ation is not attemp,~rted.

The text of each test in the ACUC follows conve*ntions thif ir-, intea.e'i
ensure that the- -tests are reasonably portable without modification. For
example, the tests make-use of only the basic set of 55 chiractetzs, contain
lines with a -maximum l-ength of 72 characters, 1,s-3 snall nuimeric v.alues, and
te st s. Uo:aver, S-m tests contain 11,ue11tat H~pt'm r j' t--, rf- ro



-. stoni-,d according to implementation-specific ",'al a s-- r ix ;pt , r.
illegal file name. A list of th= v;!,,es 's d for i ";i.ation is
provided in Appendix C.

A compiler must correctly process each of the t ;t: in th. e i-. and
demonstrate conformity to the Ada Stan..ard by -ith- meeting the pa.
criteria given for the test or by showing that the test n na,,lh .cahb. .
the implementation. The applicability of a test to an i.plementation is
considered each time the implementation i.: al' dated. A tzst that is
inapplicable for one validation is not necessarily in.eiplicable for a
suibsequent -*alidation. Any test that ,ras determined to c-nta.in an illegal
language construct or an erroneous lanjiiage constrnict is uithi.ran from the
ACV and, therefore, iE not nsed in testing 1 cn' iap r. Th:- s

Sithdrawn at the time of this validation are given in Appendix D.

£2



CONFIGURATION INFOR[ATION

f

CHAPTER 2

CONFIGURATION INFORMATION

2.1 CONFIGURATION TESTED

The candidate compilation system for this validation was tested under the
following configuration:

Compiler Name: TeleGen2 Ada Development System for

VAX to E68K, Version 4.0

ACVC Version: 1.10

Certificate Number: #90013111.10270

Host Computer:
Machine: VAXserer 3800
Operating System: VAX/VMS Version 5.2
Memory Size: 32 MegaBytes

Target Computer:
Machine: Motorola MVME 133A-20 (MC68020)
Operating System: Bare machine
Memory Size: 1 MegaByte
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2.2 IMPLE!!EITATIOI! CHIFACTEMSTICS

One of the plirposes of vaidatin- ~ i ~d~ rt~n. th hercr
a oplrin those arzeas of tb ;d I~~.r %.a re~i m nnat icns

to differ. Cl~cs D and F t. sts sn, ll ch-e'k1 f,-r vu'h im 1 11 t t
differences. Ioee, et ill .':15 aSes -1,5- z-l ' ce riz e R n
implementation. The tsts demntrat. rio~i 7F.'t~~i~

a. Capacities.

1) The c- opir correctly -1e~ -orrpi 1 ai or,
containing 723 variables in the same 'diclar it ive part. (see
test D29002K.)

2) The corpilier correctly processes tes!*3 contiining
looP statements nested to 65 lel. (See tests D5SAO31. .H
(8 tests).)

3) The comr-iler correctly -roiesses ':ests -ci a n na
block statements nested to 65 levels. (Setest D560019.)

4) The compiler correc-tly processes tests containing
recu.rsive procedures separately compiled as smborits nested-to-
17 Levels. (See tests D64005E..G (3 tists))

b. Predefined types.

1) This impleientation supports the aeiditi"'nal predefined types
SPORT INTEGER, LONG 11TTEGER and LONGFLOAT in the package
STANDARD. (See tests B86001T..Z (7 tests).)

C. Expression evaluation.

The order in which expressions are evaluated aned the time a t 7hi~h
constraints are checked are not defined by the lhnguage. U~hil--
the ACVC tests do not speci-fically attempt to determine the orier
of evaluation of expressions, test results indic~ate the following:

1) S one ~f the default i nitali z ation axpl is si 0n.
for record components arne evaluated before any valua is
checked for membership in a Component's 5uhtype. (See te
C32117A.-)

2) Assignments for subtypes -ar e perfore wit h the s IT)
precision as the baSE type. (See test C35712B.)

3) This implement-,ion uses no extra bits for ixrra nrevi-s',on
and uses no ext-tra bits for extra range. (See test C35903A.)

4) MV!MRICJERROR is raised for integer comparison and -.-nb.rship
tests ex~cept for smallest integer membership tests where no]

LLI



excetion is raised twhen in integer literal oper-nd .n ia
comparison nr :iemiership test is ouitz I:.. th- r.ne of th-.b
type. (See test C45232A.)

5) 14U! ERIC ERROR is raised when a !iPLai operand in -.

fixed-point comparison or membership test is outside the rLngi
of the base type. (See test C45252A.)

6) Underflow is gradual. (See tests C45524A..Z (26 tests).)

d. Rounding.

The method by which values are rounded in type 'onversions is not
defined by the language. 1hile the ACVC tests do not specifically
attempt to determine the method of ronrnding, th : test r suts
indicate the followring:

1) The method used for rounding to integer '.s round f eve.'.
(See tests C46012A..Z (26 tests).)

2) The method used for rounding to longest integer is ro in d
to even. (See tests C46012A..Z (26 tests',.)

3) The method used for rounding to integer in stat. universal
real expressions is round away from zero. (See test rd'"04t

e. Array types.

An implementation is allowed to raIe TUMERIC ERR or
COISTRAINTERROR for an array having a 'LEN1GTH that ex.'ceeds
STAflDARD. INTEGER'LAST and/or SYSTE!!. MAX YlIT. For this
implementation:

1) Declaration of an array type or subtype declaration ".ith r
than SYSTEI..MAXINT components raises NU!ERIC ERROR for a
t,!o dimensional array subtype where the lirgp di; ensio. is ,"..
second one. (bee test C36003A)

2) CONSTRAINT ERROR is raised when 'LE'(GTH is * d -1A to an
arran! type with INTEGER'LAST J- 2 co.pon-nts. (See test
C36202A.)

3) NUMERIC ERROR i.T raised whin an arr ay t'lp e ui th
SYSTEI.IAXINT + 2 components is a'.'.. (See tsti
C36202B.)

4) A packed BOOLEAPi array having a 'LENGTH exceeding ItITSGER LAST
raises no exception. (Se-( test C52103X

=I
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5 A packe_-d tt~o-dinensional BOOLEAZI arra~y with mo r i thatn
7PTEGER'L *S T c ip n A-n ts r i aes CONiSTRAIT-RROR .Yhan th'i
length ofadi-ension is calcu1;;tzd and ;:xree ds T1TEGER'LAST.

6) in assigning o-denita1array types, the expression is
evaluated in its entirety before COITSTR~zTTERROR is
raised when checking whether the exp~ressioni's suh-yp-a is
com patible with the target's Sltbtype. (S,:,: tzst C52013A.)

7) 1 n -issigniig tw.o-dimensio~nal array typ es, the exprassii:n
is not evaluated in its entirety be-foire CONT3TRTTERROR is
raised when checking *whe!-her the, expression's subtypia is
compatible with the target's subtype. (See test C510131.)

8) A :kill array with. one dimension of length jraater th~n
I11TEGER'LAST may raise NUMERIC ERROR or COtSTANTESRROR
either- when declared or assigned. Alternati-,*ly, lr1
implemtentation may accept the declaration. Hotrever, lengths
must match in ar-ray slice assignments. This implementati.cm
raises no exception. (See test E52103Y.)

f. Discriminated types.

)Inassigning re'7-.ord types -iith *Jiscriminints, the e",r-ession
is ealuatei in its entirety before CO?,STRAITTT ERROR is raise-d
~h en chekin g lwhetl,'r the axpre=ssion's subtype iscoail
utfh the target's subtype. (See test C52013A.)

g.q r srg a e S.

1) 1 P t he e va %ain of a mu.lti-dimiensional aggreaga, thel test
results indicate that index sitbtype checks are
-made as choices are= evaluited. (?;? tests C1'_1 071 r
C43207B.)

2) In the evaluation of an aggregate c on ta in in t sm ggregaa s,
not all choices arp erailitated before being checked for
identical bounds. (See tist E43212B.)3

3) CONSTRAINT ERROR is raised after all choices are
evaluated when a bouind i n A non-null range of , rnor-nit!!
aggregate does not belong to an index subtype. (see test
E43211B.)



h. Pragnas.

1) The pragma INLf IE is not slmported for library proce.-ies or
library functions. (SeLe tests LA3004A..B (2 tests), EA3004C.,D
(2 tests), and CA3004E..F (2 tests).)

i. Generics.

This implementation creates a dependence h .een a generi body
and those units which instatiate it. As allowred by AI-408/II, if
the body is compiled after a "nit that instantiates it, then that
unit becomes obsolete.

1) Generic specifications and b odies can be a ie
in separate compilations. (See tests CA1012m, CA2009C,
CA2009F, BC3204C, and BC3205D.)

2) Generic subprogram declarations and bodies can be
compiled in separate coi ,ila t ions. (See tests C.A1O2A and
CA2009F.)

3) Generic library oubprogram specifications and bodies can
be compiled it1  separate compilations. (See test
CAl012A.)

4) Generic non-library package -bodies as snbunits can
be compiled in separate compilations. (See test CA2009C.)

5) Generic non-library. subprogram bodies can be
compiled in separate compilations fror their stubs. (See test
CA1O09F.)

6) Generic unit bodies and W i slbun i ts ca. be
compiled in separate compilations. See test CA3011.)

7) Generic package declarations and bodies can be
compiled in separate compilations. (See 'ests CA2009C,
BC3204C, and BC3205D.)

8) Generic library package specifications and bodies can
be compiled in separate compilations. (See tests
BC3204C and BC3205D.)

9) Generic un i t bodies aiPd their subnits cn it e
compiled in separate compilations. (See test CA30!1A.)



j. Intut and outpi'.

-) The package ~FQUE.JTTALIO can be instan!..te' with I nn-
strained array types or record types ;vith discriminants with-
out defalts. (S= t ..ts A .1O-C .EE21. ', nd.?2 E..

2) The package DIRECT_10 can be instantiated with unconstrained
array types or record types with discri-inants without
defaults. (See tests AE2101H, EE24OlD, and EE2.0.G.)

3) Modes hr!FILE and OUTFILE are supported for SEQUENTIALT+.
(See tests CE2102D..E, CE2102r, ind CE2202.)

4) !odes Il FILE, OUT FILE, and IOUT FILE are supported r+rDIRECT_!O. (See tests CE2102F, CE21021...J (2 t=sts), CE2IO0?,

CFI102T, and CE2lO2V.)

5) Modes TI.'_LE and O' T.FILE are . orted fnr tez' f.es.
(See tests CE3102E and CE3102I..K (3 test5g.)

6) RESET and DELETE operations ar. supported
SEQUENTIAL_10. (See tests CE2102G and CE2102X.)

7) RESET and DELETE operations are supf,. e for DIRECT TO.
(See tests CE2102K and CE2102Y.)

8) RESET and DELETE operations are suippor. 4 for t'xt
-files. (See tests CE31O2F..G (2 tests), CE3104C, CE3110 , .nd
CE3114A.)

9) Overtiriting to a sequential file does not truncate the .ie.
(See test CE2208B.)

10) Temporary sequential files ari gi-en na:.es and n, t
deleted when closed. (See test CE2108A.)

11) Temporary direct files are given names and not de.let. 4 "-,he:1
closed. (See test CE2108C.)

12) Temporary te-t -files are jiv;en names and nort e
when closed. (See test CE3112A.)

13) !ore than one internal file can be 1.qoc1te " i-h
each external file for sequential files when reading
only. (See tests CE2107A. E (5 tests), 1.. , :E1 2 ....
CE2111D.)

14) '.ore than one internal file can be assetid ",ith
each external file for direct files !then reading only. (See
tests CE2107F..H (3 tests), CE2110D and CE311H.)



15) -'Jre t"han onie it;:-rnn fia n he As3-i "ih-
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TEST T?;tfCP!!Z'TO'

3.1 TEST RESULTS

Version 1.10 of th- ACYC o 3"7 . "r.n - o. -
tested, 44 tests had been trithdrat-ri bec1e -f test trots. The 
defermine that 296 1ests jnti,-.14.- -1 -, -
All inapplicable tests rere pro,:ised di,'-nj "' li4ition t. ,-3t- x -- , f'r201 executable testv that I .>,i'--,,' . -,n

that supported by the implerentation. "ioni z '- -';^
processing, or -r-in f-sr r0tet A r rd
demonstrate the test objective. See ie :tin. n.6.)

-The AVF concludes th-it the t S 0Its n I 'V 0 3%
conformity to the Ada Standard.

3.2 SU!?.- AF 7 ?,.1 r ', S 1') .....

.RESULT TE'T CLAS -  ?TT
fl D .. .a

Pas s - 12) 1132 2;29 _ -.-.

inapplicable 0 6 .3, 0 2 2 "

Withdrawn -2 0

'OAL 13I1"2~ 4 4



TEST INFORMATION

3.3 SUMMARY OF TEST RESULTS BY CHAPTER

RESULT TEST CHAPTER TOTAL
2 3 4 5 6 7 8 9 10 11 12 13 14

Passed 198 573 555 248 172 99 161 332 129 36 250 340 284 3377

N/A 14 76 125 0 0 0 5 0 8 0 2 29 37 29E

Wdrn 1 1 0 0 0 0 0 2 0 0 1 35 4 44

TOTAL 213 650 680 248 172 99 166 334 137 36 253 404 325 3717

3.4 WITHDRAWN TESTS

The following 44 tests were withdrawn from ACVC Version 1.10
at the time of this validation:

E28005C A39005G B97102E C97116A BC3009B CD2A62D
CD2A63A CD2A63B CD2A63C CD2A63D CD2A66A CD2A66B
CD2A66C CD2A66D CD2A73A CD2A73B CD2A73C CD2A73D
CD2A76A CD2A76B CD2A76C CD2A76D CD2A81G CD2A83G
CD2A84N CD2A84M CD50110 CD2B15C CD7205C CD2D11B
CD5007B ED7004B ED7005C ED7005D ED7006C ED7006D
CD7105A CD7203B CD7204B CD7205D CE2107I CE3111C
CE3301A CE3411B

See Appendix D for the reason that each of these tests was withdrawn.

3.5 INAPPLICABLE TESTS

Some tests do not apply to all compilers because they make use of features
that a compiler is not required by the Ada Standard to support. Others may
depend on the result of another test that is either inapplicable or
withdrawn. The applicability of a test to an implementation is considered
each time a validation is attempted. A test that is inapplicable for one
validation attempt is not necessarily inapplicable for a subsequent
attempt. For this validation attempt, 296 tests were inapplicable for
the reasons indicated:

The following 201 tests are not applicable because they have
floating-point type declarations requiring more digits than
SYSTEM.MAXDIGITS:

lb



C24113L. .Y (14 tests) C35705L..Y (14 tests)
C35706L..Y (14 tests) C35707L..Y (14 tests)
C35708L..Y (14 tests) C35802L..Z (15 tests)
C45241L..Y (14 tests) C45321L..Y (14 tests)
C45421L..Y (14 tests) C45521L..Z (15 tests)
C45524L..Z (15 tests) C45621L..Z (15 tests)

C45641L..Y (14 tests) C46012L..Z (15 tests)

C35508I, C35508J, C35508M, and C35508N are not applicable because
they include enumeration representation clauses for BOOLEAN types
in which the representation values are other than (FALSE => 0,
TRUE => 1). Under the terms of AI-00325, this implementation is
not required to support such representation clauses.

C35702A and B86001T are not applicable because this implementation
supports no predefined type SHORTFLOAT.

C45531M..P (4 tests) and C45532M..P (4 tests) are not applicable
because they require a value of SYSTEM.MAX-MANTISSA greater than
32.

C86001F is not applicable because, for this implementation, the
package TEXTIO is dependent upon package SYSTEM. These tests
recompile package SYSTEM, making package TEXTIO, and
hence package REPORT, obsolete.

B86001X, C45231D, and CD7101G are not applicable because this
implementation does not support any predefined integer type with a
name other than INTEGER, LONGINTEGER, or SHORT-INTEGER.

B86001Y is not applicable because this implementation supports no
predefined fixed-point type other than DURATION.

B86001Z is not applicable because this implementation supports no
predefined floating-point type x;ith a name other than FLOAT,
LONGFLOAT, or SHORT-FLOAT.

CA2009C, CA2009F, BC3204C and BC3205D are not applicable because
this implementation creates a dependence between a generic body
and those units which instantiate it (See Section 2.2.i and
Appendix F of the Ada Standard).

LA3004A, EA3004C, and CA3004E are not applicable because this
implementation does not support pragma INLINE for library
procedures.

LA3004B, EA3004D, and CA3004F are not applicable because this
implementation does not support pragma INLINE for library
functions.
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CDI009C, CD2A41A..B (2 tests), CD2A41E and CD2A42A..J (10 tests)
are not applicable because of restrictions on 'SIZE length clauses
for floating point types.

CD1C04E is not applicable because this implementation does not
support component clauses specifying more than 8 bits for boolean
components of a record.

CD2A61I..J (2 tests) are not applicable because of restrictions on
'SIZE length clauses for array types.

CD2A84B..I (8 tests) and CD2A84K..L (2 tests) are not applicable
because of restrictions on 'SIZE length clauses for access types.

CD4041A is not applicable because of restrictions on record
representation clauses with 32 bit alignment.

CE2102D is inapplicable because this implementation supports
CREATE with IN-FILE mode for SEQUENTIAL_IO.

CE2!02E is inapplicable because this implementation supports
CREATE with OUT-FILE mode for SEQUENTIAL_10.

CE2102F is inapplicable because this implementation supports
CREATE with INOUTFILE mode for DIRECTIO.

CE2102I is inapplicable because this implementation supports
CREATE with IN-FILE mode for DIRECT_10.

CE2102J is inappiicable because this implementation supports
CREATE with OUT-FILE mode for DIRECTIO.

CE2102N is inapplicable because this implementation supports OPEN
with IN-FILE mode for SEQUENTIALIO.

CE21020 is inapplicable because this implementation supports RESET
with IN-FILE mode for SEQUENTIALIO.

CE2102P is inapplicable because this implementation supports OPEN
with OUT-FILE mode for SEQUENTIALIO.

CE212Q is inapplicable because this implementation supports RESET
with OUT-FILE mode for SEQUENTIALIO.

CE2102R is inapplicable because this implementation supports OPEN
with INOUTFILE mode for DIRECTIO.

CE2102S is inapplicable because this implementation supports RESET

with INOUTFILE mode for DIRECTIO.

18



CE2102T is inapplicable because this implementation supports OPEN
with IN FILE mode for DIRECT 10.

CE2102U is inapplicable because this implementation supports PESET
with IN-FILE mode for DIRECTIO.

CE2102V is inapplicable because this implementation supports OPEN
with OUT-FILE mode for DIRECT IO.

CE2102W is inapplicable because this implementation supports RESET
with OUT-FILE mode for DIRECT IO.

CE217B..E (4 tests), CE2107L, CE211B, and CE2111D are not
applicable because multiple internal files cannot be associated
with the same external file when one or more files is writing
for sequential files. The proper exception is raised when
multiple access is attempted.

CE2107G..H (2 tests), CE2110D, and CE2111H are not applicable
because multiple internal files cannot be associated with the same
external file when one or more files is writing for direct files.
The proper exception is raised when multiple access is attempted.

CE3102E is inapplicable because text file CREATE with INFILE mode
- is supported by this implementation.

CE3102F is inapplicable because text file RESET is supported by
this implementation.

CE3102G is inapplicable because text file deletion of an external
file is supported by this implementation.

CE3102I is inapplicable because text file CREATE with OUT-FILE
mode is supported by this implementation.

CE3102J is inapplicable because text file OPEN with IN FILE mode
is supported by this implementation.

CE3102K is inapplicable because text file OPEN with OUT-FILE mode
is supported by this implementation.

CE3111B, CE3111D..E (2 tests), CE3114B, and CE3115A are not
applicable because multiple internal files cannot be associated
with the same external file when one or more files is writing for
text files. The proper exception is raised when multiple access
is attempted.
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prociss: ngT, -'r eiarc in o r -r tc oc:.te n sa f: )r 1--(i,
in ln - n '::. r >'c~b ~AFj.~~

.qA.Vinv -a le-njth clause to alter the dif-ult S..- of a cIlection; spli ing
R. ri -ss B qi " r. 4-' sut ,3t s Po that 1 . ei r -. s i r 1 de t =-t rd ; 1 -,
conf irming 'hat s s ige-s prndul-ed by In i I t- a b le test dim-DrSt :It e
ronforming hh' tht ~ v~ i-pted yT. ti 1

one. except ion instead of inothero.

:4'~fi-ions weri r-uImred for 1.1 t-esfs.

The following tests ~e~split- becauisi syntax e-rro.rs at np point resuilted
in' the roplrnict Aetec'n g * --r er, n' t

B71001E 371001K A" i101O B tr.('A B7,3006B3
BA3007B B! 100211 BI .OO3 B A 3 1 A n j '! 1

I! ADDITIOIAL TESTINrG INFlOR !fTI0O1

1.7.1 Prevalidatonn

Prior 'i *aid.iv alt of resnilts for ACCVerqon 1.10 '4ie
by the TeleGenL2 Ada Developn-nt Syste-f~ co-npkiting system 1,a s Pd on
the s a r.e instrnction set architectulre ;as snbmitte&. to t-he A? b t 1
-a pp1i ca nt for re~iew. Atna'lysis of these resiults demonstrated +'hat thle

*TeleGen2 System :s:,cerssf ully rasse, all ap p IJCAbKle tests, a rq it
exhibited the expected behavior on all inapnli'a!hle tzsts. the a~piican.
certified that testing re silts fnr the ro'r.'puiting syst-. of this 1ali .Ati P.
w!'.uld be identical to The ones smbr~itted for rez.rielr PrIoJr to vailidation.



3.7.2 Teast :!ethod

Testing of the Tle(r,,n2 Ada D" ryetSys;.-~ 'Tin4 rc~ 1.1
as conduc-ted on-site by a~*. iditin t,- a r " theAv The

configuration in which th- Z.; 4nrj c r pefr~ l ~ -e! 1,v t-1
following designations of hard'rare and sof tv*~re coipn.nnt-s

Host: "AXs zrer 3800 linder vAX/IIIS VAer,: -)n 5.

Target: Motorola NrVt!E 133A-20 (C C3020) ('trA ira.'hine)

Communication Nietwork: FS 232

A tape containing the customi~ad test sliit-, was loided onto the host
copl r P esults wpre col Y te n th'- h,--t - ~ rnsra
Ethernet to another computer for evalliatinn - ind g

Thne corpi1.er was tested iising co~mand scrintc pr--i -dT2.e,
and reiew.ed by the validation tear.. The on-*~~ ~rOi is ui r~g the
c orn:and

TSADV/E68//ADA/OPTT!!r%/vIIP.TUA'LS?~tCE=3000.)/-
I EIIABLE/CPU=14C68020/,FP ITLT!,TE 'test fil-a"

and linker. with the coimmand

TSADA/E68/LIUK/LOADt!IODULE=( testnam'e> I-
OPTION~S=< opt ions filsN' main nnit%

The quialifiers /LIST and /SIJITCH"+LST GEITV ware added to the c-piler
call for class ?, -expanded .and odified1 tests. l~ ppendix !for
axplanation of compiler and linker switches. The <optionls file> contained a
sp=.cification of meenory addresses fo-r thi targetcut.

Tests were compiled, linked, and ex-cuti-. (as ~~it) using t*.Fo
ideutal host and two id,,ntica! target computers. Te st ou~nitt,co:i.i.>

ltings, and job logs were capue on cartridge and irrhi'e t teAF
The listings examined on-site by thAe ,alidati:--n t-a "ra::*, :d

3.7.3 Test Site

Testintg ,as conducted at TlkzeSoft, 'San Dieg-o, 7.n!~ 'u~~-:~e on
31 January 1990.
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DECLARATION OF CONFORMANCE

Compiler Implementor: TELESOFT
Ada Validation Facility: IABG, Dept. SZT. D-8012 Ottobrunn
Ada Compiler Validation Capability (ACVC) Version: 1.10

Base Configuration

Base Compiler Name: TeleGen2 Ada Development System for VAX to E68K, Version 4.0

Version: 4.0

Host Computer System: VAXserver 3800 (under VAX/VMS Version 5.2)

Target Computer System: Motorola MVME 133A-20 (MC68020) (Bare machine)

Customer's Declaration

I, the undersigned, representing TELESOFT, declare that TELESOFT has no knowledge
of deliberate devi i ns from the Ada Language Standard ANSI/MIL-STD-1815A in the
i, ntaion ist d in this declaration.

'_____.. L ,e__ _ _ _ Date:

TELESOFT r
k Raymond A. Parra. Vire •resident and General Counsel



APPEITDIX B

APPEI:DIX F OF THE .da ST,!7"'-

The only allo,,ed inplementation depenlen:ies ,:-)r poni
impl emntation-dependent prag[a5, to c,.rin .- : con-ntic
as mentioned in chapter 13 of the Ada Standard. nd to ,-.tin .lsc. ;
re' rictionF on representation clau- -es . Th t."n' ni-en.nt
characteristics of the TeleGen2 Ada , De'.-i-.pnnt Syst-", -s describ.hd in
this Appendix, are provided by TeleSoft. HnIoS- s p7i-ic~ iy ::,t°A
otherwise, references in this appendix are to cc.xpiler ocumentation * nI
not to this report. lople. entition-specific portions of the pa1,kage
STAITDARD, which are not a part of App ndi:. F, ar.:

package STAINARD J.3

type SHORT VIITEGER is range -128 .. 127;
type ITEGER is range -32763 .. 32797;
t.,ype LONG_ITTEGE. is range -2147433648 .. ?1.474-,3A-7

type FLOAT is digits 6 range -l.7014!-,3^ .. 1.7011F+13:
type LONG FLOAT is digits 15

range -8.98846567431153-307 .. S.93457435,5E+7O7

type DURATIOIT is delta 2#1.0#E-14 rinja -9400.O . r.'--A.

end STANDARD;
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LRM ANNOTATIONS

3. LRM ANNOTATIONS

TeleGen2 compiles the full ANSI Ada language as defined by the Reference Manital for the
Ada Programming Language (LRM) (ANSI 'MIL-STD-1815A). This chapter describes the
portions of the language that are designated by the LRM as implementation dependent for the
compiler and run-time environment.

The information is presented in the order in which it appears in the LRM. In general,
however, only those language features that are not fully implemented by the current release of
TeleGen2 or that require clarification are included. The features that are optional or that are
implementation dependent. on the other hand, are described in detail. Particularly relevant are
the sections annotating LRM Chapter 13 (Representation Clauses and Implementation-
Dependent Features) and Appendix F (Implementation-Dependent Characteristics).

3.1. LRM Chapter 2 - Lexical Elements

[LRM 2.1]'Character Set. The host and target character set is the ASCII character set.

[LRM 2.2] Lexical Elements, Separators, and Delimiters. The maximum number of
characters on an Ada source line is 200.

[LRM 2.8] Pragmas. TeleGen2 implements all language-defined pragmas ezeept pragma
Optimize. If pragma Optimize is included in Ada source, the pragma will have no effect.
Optimization is implemented by using pragma Inline and the optimizer. Pragma inline is not
supported for library-level subprograms.

Limited support is available for pragmas Memory-Size, StorageUnit, and System_.Name:
that is, these pragmas are allowed if the argument is the same as the value specified in the
System package.

Pragmas Page and List are supported in the context of source/error listings; refer to the
Compiler/Linker chapter of the TeleGen2 User Guide for more information.

3.2. LRM Chapter 3 - Declarations and Types

[LRM 3.2.1] Object Declarations. TeleGen2 does not produce warning messages about the
use of uninitialized variables. The compiler will not reject a program merely because it contains
such variables.

[LRM 3.5.1] Enumeration Types. The maximum number of elements in an enumeration
type is 32767. This maximum can be realized only if generation of the image table for the type
has been deferred, and there are no references in the program that would cause the image table to
be generated. Deferral of image table generation for an enumeration type, P, is requested by the
statement:

pragma Images (P, Deferred);

Refer to "Implementation-Defined Pragmas," in Section 3.8.1, for more information on pragma
Images.
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[LRM 3.5.4 Integer Types. There are three predefined integer types: ShortJnteger,
Integer. and Long-Integer. The attributes of these types are shown in Table 3-1. Note that using
explicit integer type definitions instead of predefined integer types should result in more portable
code.

Table 3-1. Attributes of Predefined Types Short Integer, Integer, and Long.Ant

Attribute -Type

ShortInteger Integer "Long-Integer

'First -128 -32768 -2147483648
'Last 127 32767 2147483647
'Size 8 16 32
'Width 4 6 11

[LRM 3.5.8] Operations of Floating Point Types. There are two predefined floating point
types: Float, and LongFloat. The attributes of types Float and Long-Float are shown in Table

3-2. This floating point facility is based on the IEEE standard for 32-bit and 64-bit numbers.
Note that using explicit real type definitions should lead to more portable code.

The type Short-Float is not implemented.

Table 3-2. Attributes of Predefined Types Float and Long-Float

Attribute Type
Float Long-Float

'Machine-Overflows TRUE TRUE
'Machine-Rounds TRUE TRUE
'Machine-Radix 2 2
'Machine-Mantissa 24 53
'Machine_.Emax 127 1023
'Machine.Emin -125 -1021

'Mantissa 21 51
'Digits 6 15
'Size 32 64

'Emax 84 204
'SafeEmax 125 1021

'Epsilon 9.53674E-07 8.88178E-16

'Safe-Large 4.25253E+37 2.24711641857789E+307
'Safe-Small 1.17549E-38 2.22507385850721 E- 308
'Large 1.93428E+25 2.57110087081438E+61
'Small 2.58494E-26 1.99469227433161 E-62
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3.3. LRM Chapter 4 - Names and Expressions

[LRM 4.10] Universal Expressions. There is no limit on the accuracy of real literal
expressions. Real literal expressions are computed using an arbitrary-precision arithmetic
package.

3.4. LRM Chapter 9- Tasks

[LRM 9.61 Delay Statements, Duration, and Time. This implementation uses 32-bit
fixed point numbers to represent the type Duration. The attributes of the type Duration are
shown in Table 3-3.

Table 3-3. Attributes of Type Duration

Attribute Value

'Delta 0

'First -86400
'Last 86400

[LRM 9.8] Priorities. Sixty-four levels of priority are available to associate with tasks
through pragma Priority. The predefined subtype Priority is specified in the package System.as

subtype Priority is Integer range 0..63;

Currently the priority assigned to tasks without a pragma Priority specification is 31; that is:

(System.Priority'First + System.Priority'Last) / 2

[LRM 9.11] Shared Variables. The restrictions on shared variables are only those specified
in the LRM.

3.5. LRM Chapter 10 - Program Structure and Compilation Issues

[LRM 10.1] Compilation Units - Library Units. All main programs are assumed to be
parameterless procedures or functions that return an integer result type.

3.6. LRM Chapter 11 - Exceptions

[LRM 11.1] Exception Declarations. Numcric..Error is raised for integer or floating point
overflow and for divide-by-zero situations. Floating point underflow yields a result of zero without
raising an exception.

Program.-Error and Storage.-Error are raised by those situations specified in LRM Section
11.1. Exception handling is also discussed in the Programming Guide chapter.
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3.7. LRM Chapter 13 - Implementation-Dependent Features

As shown in Table 3-4. the current release of TeleGen2 supports most LRM Chapter 13
facilities. The sections below the table document those LRM Chapter 13 facilities that are either
not implemented or that require explanation. Facilities implemented exactly as described in the
LRM are not mentioned.

Table 3-4. Summary of LRM Chapter 13 Features for TeleGen2

13.1 Representation Clauses Supported, except as indicated below (LRM 13.2 -
13.5). Pragma Pack is supported, except for dynam-
ically sized components. For details on the
TeleGen2 implementation of pragma Pack, see Sec-
tion 3.7.1.

13.2 Length Clauses Supported:
'Size
'Storage-Size for collections
'StorageSize for task activation
'Small for fixed-point types

See Section 3.7.2 for more information.

13.3 Enumeration Rep. Clauses Supported, except for type Boolean or types derived
from Boolean. (Note: users can easily define a non-
Boolean enumeration type and assign a representa-
tion clause to it.)

13.4 Record Rep. Clauses Supported except for records with dynamically sized
components. See Section 3.7.4 for a full discussion
of the TeleGen2 implementation.

13.5 Address Clauses Supported for: objects (including task objects).
Not supported for: packages, subprograms, or task
units.
See Section 3.7.5 for more information.

13.5.1 Interrupts For interrupt entries, the address of a TeleGen2-
defined interrupt descriptor can be given. See "In-
terrupt Handling" in the Programming Guide
chapter for more informati" .

13.6 Change of Representation Supported, except for types with record representa-
tion clauses.

------ Continued on the next page.
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Table 3-4. Summary of LRM Chapter 13 Features for TeleGen2 (Contd)

...... Continued from the pretious page ....

13.7 Package System Conforms closely to LRM model. Refer to Section
3.7.7 for details on the.TeleGen2 implementation.

13.7.1 System-Dependent Named Refer to the specification of package System (Sec-
Numbers tion 3.7.7).

13.7.2 Representation Attributes Implemented as described in LRM except that:
'Address for packages is unsupported.
'Address of a constant yields a null address.

13.7.3 Representation Attributes of See Table 3-2.
Real Types

13.8 Machine Code Insertions Fully supported. The TeleGen2 implementation
defines an attribute. 'Offset. that, along with the
language-defined attribute 'Address, allows ad-
dresses of objects and offsets of data items to be
specified in stack frames. Refer to "Using Machine
Code Insertions" in the Programming Guide chapter
for a full description on the implementation and use
of machine code insertions.

13.9 Interface to Other Pragma Interface is supported for Assembly, C,
Languages UNIX, and Fortran. Refer to "Interfacing to Other

Languages" in the Programming Guide chapter for
a description of the implementation and use of prag-
ma Interface.

13.10 Unchecked Programming Supported except as noted below (LRM 13.10.2).

13.10.1 Unchecked Storage Deallo- Supported.
cation

13.10.2 Unchecked Type Conver- Supported except for unconstrained record or array
sions types.

3.7.1. Pragma Pack. This 2ection discusses how pragma Pack is used in the TeleGen2

implementation.
a. With Boolean Arrays. You may pack Boolean arrays by the use of pragma Pack.

The compiler allocates 8 bits for a single Boolean, 8 bits for a component of an unpacked Boolean

array. and 1 bit for a component of a packed Boolean array. The first figure illustrates the layout
of an unpacked Boolean array; the one below that illustrates a packed Boolean array:
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Unpacked Boolean array: -

Unpacked Bool Arr Type is array (Natural range 0..1) of Boolean
UB.Arr: Unpacked-BoolArrType := (True,False);

MSB LSB
7 0

liiiI 111111 1 ~ Element 0
0 0 Element I

Packed Boolean array: --

Packed Bool Arr Type is array (Natural range 0..6) of Boolean;
pragma fack-(Packed Bool Arr Type);
P B Arr: Packed BooT Arr"Type := (P B Arr(0) => True,
-P-BArr(S) =>-True- others => False7;

MSB LSB

Bit: 15 0

111010101011101 1 1 1 1 1 1 1 1

Element: 0 1 2 3 4 5 6 -(u )

b. With Records. You may pack records by use of pragma Pack. Packed records follow
these conventions:

1. The total size of the record is a multiple of 8 bits.

2. Packed records may cross word boundaries.

3. Records are packed to the bit level if the elements are themselves packed.

Below is an example of packing in a procedure. RepProc. that defines three records of different
lengths. Objects of these three packed record types are components of the packed record Rec.
The storage allocated for Rec is 16 bits: that is, it is maximally packed.
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procedure Rep-Proc is

type Al is array (Natural range 0 .. 8) of Boolean;
pragma Pack (Al) ;
type A2 is array (Natural range 0 .. 3) of Boolean;
pragma Pack (A2);

type A3 is array (Natural range 0 2) of Boolean;
pragma Pack (A3);

type A.Rec is
record

One Al;
Two A2;
Three A3;

end record;
pragma Pack (A..Rec);

Rec : A-Rec;

,begin
Rec.One ( 0 => True, 1 => False, 2 => False,

3 => False, 4 => True, 5 => False,
6 => False, 7 => False, 8 => True );

Rec.Two (3) True;
Rec.Three (1) True;

end Rep..Proc;

3.7.2. [LRM 13.21 Length Clauses. A length clause specifies an amount of storage
associated with a type. The sections below describe how length clauses are supported in this
implementation of TeleGen2 and how to use length clauses effectively within the context of
TeleGen2.

3.7.2.1. (a) Specifying Size: T'Sise. The prefix T denotes an object. The size specification
must allow for enough storage space to accommodate every allowable value of these objects. The
constraints on the object and on its subcomponents (if any) must be static. For an unconstrained
array type. the index subtypes must also be static.

For this implementation, Min..Size is the smallest number of bits logically required to hold
any value in the range: no sign bit is allocated for non-negative ranges. Biased representations
are not supported; e.g., a range of 100 .. 101 requires 7 bits, not 1. Warning: in the current
release, using a size clause for a discrete type may cause inefficient code to be generated. For
example, given...

type Nibble is range 0 .. 15;
for Nibble'Size use 4;

...each object of type Nibble will occupy only 4 bits. and relatively expensive bit-field instructions
will be used for operations on Nibbles. (A single declared object of type Nibble will be aligned on
a storage-unit boundary, however.)

For floating-point and access types, a size clause has no effect on the representation. (Task
types are implemented as access types).
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For composite (array or record) types, a size clause acts like an implicit pragma Pack,
followed by a check that the resulting size is no greater than the requested size. Note that the
composite type will be packed whether or not it is necessary to meet the requested size. The size
clause for a record must be a multiple of storage units.

3.7.2.2. (b) Specifying Colection Size: T'StorageSize. A collection is the entire set of
objects created by evaluation of allocators for an access type.

The prefix T denotes an access type. Given an access type Acc-Type, a length clause for a
collection allocated using AccType objects might look like this:

for Acc-.Type'Storage..Size use 84;

In TeleGen2, the above length clause allocates from the heap 64 bytes of contiguous memory for
objects created by AccType allocators. Every time a new object is created, it is put into the
remaining free part of the memory allocated for the collection, provided there is adequate space
remaining in the collection. Otherwise, a storage error is raised.

Keeping the objects in a contiguous span of memory allows system storage reclamation
routines to deallocate and manage the space when it is no longer needed. Pragma Controlled can
prevent the deallocation of a specified collection of objects. Objects can be explicitly deallocated
by calling the Unchecked_-Deallocation procedure instantiated for the object and access types.

Given an access type which does not have a length clause specified, the 'Storage-Size
attribute will return a value of 0.

Header Record

In this configuration of TeleGen2, information needed to manage storage blocks in a collection is
stored in a collection header that requires 20 bytes of memory, adjacent to the collection, in
addition to the value specified in the length clause.

Minimum Size

When an object is deallocated from a collection, a record containing link and size information for
the space is put in the dealocated space as a placeholder. This enables the space to be located
and reallocated. The space allocated for an object must therefore have the minimum size needed
for the placeholder record. For this TeleGen2 configuration, this minimum size is the sum of the
sizes of an access type and a integer type, or 6 bytes.

Dynamically Sized Objects
When a dynamically-sized object is allocated, a record requiring 2 bytes accompanies it to keep
track of the size of the object for when it is put on the free list. The record is used to set the size
field in the placeholder record since compaction may modify the value.

Instead of specifying an integer in the length clause, you can use an expression to specify storage
for a given number of objects. For example, suppose an access type DictRef references a record
SymbolRec containing five fields:
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type Tag is String(1. .8);

type Symbol.Rec;
type rDictRef is access SymboL.Rec;

type SyMbol.Rec is
record

Left : Dict.Ref;
Right : Dict.._Ref;
Parent : Dict..Ref;
Value : Integer;
Key : Tag;

end record;

To allocate 10 SymbolRec objects, you could use an expression such as:

for Dict-Ref'Storage-Size use ((SymboL.Rec'Size * 10) 20);

where 20 is the extra space needed for the header record. (SymbolRec is obviously larger than
the minimum size required, which is equivalent to one access type and one integer.)

In another implementation, SymbolRec might be a variant record that uses a variable
length for the string Key:

type Symbol]_Rec(Last : Natural :=0) is
record
Left : Diet.Ref;
Right : DictRef;
Parent : Dict.Ref;
Vilue : Integer;
Key : String(l..Last);
end record;

In this case. SymbolRec objects would be dynamically sized depending on the length of the
string for Key. Using a length clause for Dict -Ref as above would then be illegal since
SymbolRec'Size cannot be consistently determined. A length clause for SymbolRec objects, as
described in (a) above, would be illegal since not all components of SymbolRec are static. As
defined, a SymbolRec object could conceivably have a Key string with lnteger'Last number of
characters.

3.7.2.3. (c) Specifying Storage for Task Activation: T'StorageSise. The prefix T
denotes a task type. A length clause for a task type specifies the number of storage units to be
reserved for an activation of a task of the type. The TeleGen2 default stack size is 4000 bytes.

3.7.2.4. (d) Specifying 'Small for Fixed Point Types: T'SmaDl. Small is the absolute
precision (a positive real number) while the prefix T denotes the first named subtype of a fixed
point Lypc. lJaooraLion oi a real type dennes a set of model numbers. T'Small is generally a
power of 2, and model numbers are generally multiples of this number so that they can be
represented exactly on a binary machine. All other real values are defined in terms of model
numbers having explicit error bounds.

Example:

type Fixed is delta 0.25 range -10.0 .. 10.0;
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Here...

Fixed'Small = 0.25 .- A power of 2

3.0 = 12 * 0.25 -- A model number but not a power of 2

The value of the expression of the length clause must not be greater than the delta of the
first named subtype. The effect of the length clause is to use. this value of 'Small for the
representation of values of the fixed point base type. The length clause thereby -'so affects the
amount of storage for objects that have this type.

If a length clause is not used. for model numbers defined by a fixed point constraint, the

value of Small is defined as the largest power of two that is not greater than the delta of the fixed

accuracy definition.

If a length clause is used, the model numbers are multiples of the specified value for Small.

For this configuration of TeleGen2, the specified value must be (mathematically) equal to either

an exact integer or the reciprocal of an exact integer.

Examples:

1.0, 2.0, 3.0, 4.0, . . . are legal
0.5, 1.0/3.0: 0.25, 1.0/3600.0 are legal
2.5, 2.0/3.0, 0.3 are illegal

3.7.3. [LRM 13.3] Enumeration Representation Clauses. Enumeration representation
clauses are supported, except for Boolean types.

Performance note: Be aware that use of such clauses will introduce considerable overhead
into many operations that involve the associated type. Such operations include indexing an array
by an element of the type, or computing the 'Pos, 'Pred. or 'Succ attributes for values of the
type.

3.7.4. [LRM 13.4] Record Representation Clauses. Since record components are subject
to rearrangement by the compiler, you must use representation clauses to guarantee a particular
layout. Such clauses are subject to the following constraints:

" Each component of the record must be specified with a component clause.

* The alignment of the record is restricted to mods 1, 2, and 4; byte, word, and long-word

aligned, respectively.

" Bits are ordered right to left within a byte.

" Components may cross word boundaries.

Here is a simple example showing how the layout of a record can be specified by using

package Repspec._Example is
Bits : constant := 1;
Word : constant := 4;

type Five is range 0 .. 16#1F#;
type Seventeen is range 0 .. 16#1FFFF#;
type Nine is range 0 .. 511;

type Recordc-Layout.Type is record
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Elementi : Seventeen;
Element2 : Five;
Element3 : Boolean;
Element4 : Nine;

end record;

for Record..Layout-Type use record at mod 2;
Elementl at O*Word range 0 .. 18;
Element2 at O*Word range 17 21;
Element3 at O*Word range 22 .. 22;
Element4 at O.Word range 23 31;

end record;

RecordLayout : Record..LayoutType;
end Repspec-.Example;

3.7.5. [LRM 13.5] Address Clauses. The Ada compiler supports address clauses for objects

and entries. Address clauses for packages and task units are not supported.

Address clauses for objects may be used to access hardware memory registers or other
known memory locations. The use of address clauses is affected by the fact that the
System.Address type is private. For the MC68OxO target, literal addresses are represented as
integers, so an unchecked conversion must be applied to these literals before they can be passed
as parameters of type System.Address. For example, in the examples in this document the
following declaration is often assumed:

function Addr is new Unchecked-Conversion (Long._nteger,System.Address);

This function is invoked when an address literal needs to be converted to an Address type.
Naturally. user programs may implement a different convention. Below is a sample program that
uses address clauses and this convention. Package System must b- explicitly withed when using
address clauses.

with System;
with Unchecked.Conversion;
procedure Hardware-Access is

function Addr is new Unchecked-Conversion (Long.Integer, System.Address);
HardwareRegister : integer;
for Hardware-Register use at Addr (16#FFOOO#);

begin

end HardwareAccess;

When using an address clause for an object with an initial value, the address clause should
immediately follow the object declaration:

Obj: Some-Type := <init.expr>;
for Obj use at <addrexpr>;

This sequence allows the compiler to perform an optimization wherein it generates code to
evaluate the <addr.expr> as part of the elaboration of the declaration of the object. The
expression <init.expr> will then be evaluated and assigned directly to the object, which is stored
at <addr.expr>. If another declaration had intervened between the object declaration and the
address clause, the compiler would have had to create a temporary object to hold the
initialization value before copying it into the object when the address clause is elaborated. If the
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object were a large composite type. the need to use a temporary could result in considerable
overhead in both time and space. To optimize your applications, therefore, you are encouraged
to place address clauses immediately after the relevant object declaration.

As mentioned above, arrays containing components that can be allocated in a signed or
unsigned byte (8 bits) are packed, one component per byte. Furthermore, such components are
referenced in generated code by MC68OxO byte instructions. The following example indicates
how these facts allow access to hardware byte registers:

with System;
with Unchecked-Conversion;
procedure Main is

function Addr is new Unchecked..Conversion (Long-_Integer, System.Address);
type Byte is range .128..127;
L.WRegs : array (0..1) of Byte;

for HW.Regs use at Addr (16#FFFQ10#);

Status-Byte : constant integer := 0;
NextBlock.Request: constant integer := 1;
Request..Byte : Byte := 119;
Status Byte;

begin
Status := HW.Regs(Sttus_.Byte);
HWRegs(Next..Block..Request) := Request-Byte;

end Main;

Two byte hardware registers are referenced in the example above. The status byte is at location
16#FFF310# and the next block request byte is at location 16#FFF311#.

Function Addr takes a long integer as its argument. Long-Integer'Last is 16#7FFFFFFF#,
but there are certainly addresses greater than Longinteger'Last. Those addresses with the high
bit set. such as FFFAOOOO, cannot be represented as a positive long integer. Thus, for addresses
with the high bit set. the address should be computed as the negation of the 2's comp'ement of
the desired address. According to this method, the correct representation of the sample address
above would be Addr(-16#00060000#).

3.7.6. JLRM 13.6] Change of Representation. TeleGen2 supports changes of
representation, except for types with record representation clauses.

3.7.7. [LRM 13.7] The Package System. The specification of TeleGen2's implementation
of package System is presented in the LRM Appendix F section at the end of this chapter.

3.7.8. [LRM 13.7.2] Representation Attributes. The compiler does not support 'Address
for packages.

3.7.9. [LRM 13.7.3] Representation Attributes of Real Types. The representation
attributes for the predefined floating point types were presented in Table 3-2.

3.7.10. LRM 13.8] Machlne Code Insertions. Machine code insertions, an optional
feature of the Ada language, are fully supported in TeleGen2. Refer to the "Using Machine Code
Insertions" section in the Programming Guide chapter for information regarding their
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implementation and for examples on their use.

3.7.11. [LRM 13.9] Interface to Other Languages. In TeleGen2, pragma Interface is
supported for Assembly, C, UNIX, and Fortran. Refer to "Interfacing to Other Languages" in
the Programming Guide chapter for for information on the use of pragma Interface. TeleGen2
does not currently allow pragma Interface for library units.

3.7.12. [LRM 13.101 Unchecked Programming. Unchecked_-Conversion is allowed except
when the target data subtype is an unconstrained array or record type. If the size of the source
and target are static and equal, the compiler will perform a bitwise copy of data from the source
object to the target object.

Where the sizes of source and target differ, the following rules will apply.

* If the size of the source is greater than the size of the target, the high address bits will
be truncated in the conversion.

" If the size of the source is less than the size of the target, the source will be moved into
the low address bits of the target.

The compiler will issue a warning when Unchecked-Conversion is instantiated with unequal
sizes for source and target subtype. Unchecked_-Conversion between objects of different or non-
static sizes will usually produce less efficient code and should be avoided, if possible.

3.8. LRM Appendix F for TeIeGen2

The Ada language definition allows for certain target dependencies. These dependencies
must be described in the reference manual for each implementation, in an "Appendix F" that
addresses each point listed in LRM Appendix F. Table 3-5 constitutes Appendix F for this
implementation. Points that require further clarification are addressed in sections referenced in
the table.
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Table 3-5. LRM Appendix F for TeleGen2

(1) Implementation-Dependent Pragmas (a) Implementation-defined pragmas: Comment,
Images, InterfaceInformation, Interrupt. Link-
name. No..Suppress, Preserve-Layout, and
Suppress-All (Section 3.8.1).

(b) Predefined pragmas with implementation-

dependent characteristics:

" Interface (assembly, UNIX, C, and Fortran-
see "Interfacing to Other Languages."
Not supported for library units.

" List and Page (in context of source/error
compiler listings.) (See the User Guide.)

" Pack. See Section 3.7.1.
" Inline. Not supported for library-level

subprograms.
" Priority. Not supported for main programs.

Other supported predefined pragmas:
Controlled Shared Suppress
Elaborate

Predefined pragmas partly supported (see Sec-
tion 3.1):
Memory-Size StorageUnit System-Name

Not supported: Optimize

(2) Implementation-Dependent Attri- 'Offset. Used for machine code insertions.

butes The predefined attribute 'Address is not supported
for packages. See "Using Machine Code Insertions"
earlier in this chapter for information on 'Offset and
'Address.

'Extended-Image
'Extended-Value

'Extended-Width
'Extended-Aft
'Extended_-Digits

Refer to Section 3.8.2 for information on the

above.

(3) Package System See Section 3.7.7.

(4) Restrictions on Representation Summarized in Table 3-4.
Clauses

------- Continued on the next page -----
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Table 3-5. LRM Appendix F for TeleGen2 (Contd)

------- Continued from the previous page .....

(5) Implementation-Generated Names None

(6) Address Clause Expression Interpre- An expression that appears in an object address
tation clause is interpreted as the address of the first

storage unit. of the object.

(7) Restrictions on Unchecked Conver- Summarized in Table 3-4.

sions

(8) Implementation-Dependent Charac- 1. In Text-1O, the type Count is defined as follows:
teristics of the I/O Packages. type Count is range 0..(2 ** 31)-2

2. In TextJO, the type Field is defined as follows:
subtype Field is integer range 0..1000

3. In TextJO, the Form parameter of procedures
Create and Open is not supported. (If you sup-
ply a Form parameter with either procedure, it
is ignored.)

4. SequentiallO and DirectJO can be instan-
tiated for unconstrained array types or discrim-
inated types without defaults.

5. The standard library contains preinstantiated
versions of TextJO.IntegerJO for types Integer
and LongJnteger and of TextJO.Float..JO for
types Float and Long-Float. We suggest that
you use the following to eliminate multiple in-
stantiations of these packages:

Short lntegerText.JO
lntegerTextJO
LongInteger.Text..O
FloatText_1O
Long..FloatTextJO

3.8.1. Implementation-Defined Pragmas, There are eight implementation-defined pragmas
in TeleGen2: pragmas Comment, Images, Interface.Jnformation, Interrupt, Linkname,
No-Suppress, Preserve-Layout, and Suppress-All.

3.8.1.1. Pragma Comment. Pragma Comment is used for embedding a comment into the
object code. Its syntax is:

pragma Comment ( <string-literal>);
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where "<string_literal>" represents the characters to be embedded in the object code. Pragma
Comment is allowed only within a declarative part or immediately within a package specification.
Any number of comments may be entered into the object code by use of pragma Comment.

3.8.1.2. Pragmna Images. Pragma Images controls the creation and allocation of the image
and index tables for a specified enumeration type. The image table is a literal string consisting of
enumeration literals catenated together. The index table is an array of integers specifying the
location of each literal within the image table. The length of the index table is therefore the sum
of the lengths of the literals of the enumeration type; the length of the index table is one greater
than the number of literals.

The syntax of this pragma is:

pragma Images( <enumeration.type>, Deferred);
o. or

pragma Images( < enumeration -type>, Immediate);

The default," Deferred, saves space in the literal pool by not creating image and index tables for
an enumeration type unless the 'Image, 'Value, or 'Width attribute for the type is used. If one of
these attributes is used, the tables are generated in the literal poul of the compilation unit in
which the attribute appears. If the attributes are used in more than one compilation unit. more
than one set of tables is generated, eliminating the benefits of deferring the table. In this case,
using

pragma Images(<enumerationtype>, Immediate);

will cause a single image table to be generated in the literal pool of the unit declaring the
enumeration type.

Fo a very large enumeration type, the length of the image table will exceed Integer'Last
(the maximum length of a string). In this case. using either

pragma Images (< enumeration..type>, Immediate):

or the 'Image, 'Value, or 'Width attribute for the type will result in an error message from the
compiler.

3.8.1.3. Pragma Interface.nformation. The existing Ada interface pragma only allows
specifization of a language name. In some cases, the optimizing code generator will need more
information than can be derived from the language name. Therefore there is a need for an
implementation-specific pragma, Interface-Information.

There is an extended usage of this pragma for Machine Code Insertion procedures which
dOES .. . .use a precedngprag.ma Interfacce. Other th.n that cas, a praonia
lnterface-Information is always associated with a Pragma Interface. The syntax is:
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pragma Interface-Information (Name,
Link-Name,
Mechanism,
Parameters,
Clobbere&-Regs);

where:

name :- ada.-subprogramidentifier, required
link-name : string, default = Ow
mechanism string, default = "PROTECTED"
parameters string, default = "I
clobbered-regs :- string, default =

Scope.

Pragma InterfaceInformation is allowed wherever the standard pragma Interface is
allowed, and must be immediately preceded by a pragma Interface purporting to the same Ada
subprogram. in the same declarative part or package specification; no intervening declaration is
allowed btween the Interface and Interface._rnformation pragmas. Contrary to pragma
Interface, this pragma is not allowed for overloaded subprograms (it specifies information that
pertain to one specific body of non-Ada code). If the user wishes to use overloaded Ada names,
the Interface and Interface-Information pragmas may be applied to unique renaming
declarations.

The pragma is also allowed for a library unit; in that case, the pragma must occur
immediately after the corresponding Interface pragma, and before any subsequent compilation
unit.

This pragma may be applied to any interfaced subprogram. regardless of the language or
system named in the interface pragma. The code generator is responsible for rejecting or ignoring
illegal or redundant interface information. The optimizing code generator will process and check
the legality of such interfaced subprograms at the time of the spec compilation, instead of waiting
for an actual use of the interfaced subprogram. This will save the user from extensive
recompilation of the offensive specification and all its dependents should an illegal pragma have
been used.

This pragma is also used for Machine Code Insertion (MCI) procedures. In that case. the
"mechanism" should be set to "mci." This allows the user to specify detailed parameter
characteristics for the call and inlined call to the MCI procedure. When used in conjunction with
pragma Inline. this allows the user to directly insert a minimal set of instructions into the call
location.

Parameters.

Name: Ada subprogram identifier. The rule detailed in LRM 13.9 for a subprogram named in a
pragma Interface apply here as well. As explained above, the subprogram must have been named
in an immediately preceding Interface pragma.

This is the only required parameter. Since the other parameters are optional, positional
association may only be used if all parameters are specified, or only the rightmost ones are
defaulted. Named association must be used otherwise: this requires that the front-end supports

it in pragmas.
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Link-Name: string literal. When specified, this parameter indicates the name the code generator
mus6 use to reference the named subprogram. This string name may contain any characters
allowed in an Ada string and must be passed unchanged (in particular. not case-mapped) to the
code generator. The code generator will reject names that are illegal in the particular language or
system being targeted.

If this parameter is not specified. it defaults to a null string. The code generator will
interpret a default link-name differently, depending on the target language/system (the default is
generally the Ada name, or is derived from it, for example, "_Ada.name'" for 'C' calls).

Mechanism: string literal. The only mechanism currently implemented is the "mci" mechanism
used strictly in conjunction with Machine Code Insertion procedures.

A future mechanism will include "protected" where the code generator will protect the Ada
exception model on calls to that external subprogram. Unfortunately, such protection is costly,
which means that it should be applied only when necessary, as most interfaced subprograms do
not raise exceptions or traps. Until this mechanism is implemented, external code which causes
traps will cause unpredictable unhandled exception tracebacks.

Parameters: string literal. This string, when present, tells the code generator that some
parameters are to be passed in registers (instead of on the stack, which is the default). The string
is passed as is by the front-end, and is decoded by the code generator.

The code generator interprets the string as a positional aggregate, where each position refers

to a parameter of the interfaced subprogram. Each position of the aggregate may either be null,

or one of the following identifiers: "DO, D1, AO, Al, FP0, or FP1," which specify that the
corresponding parameter be passed in the named register. Thus the string "AO,.DO" specifies
that the first parameter be passed in AO, the second in the stack, the third in DO, and any other
parameters in the stack.

A register identifier may be used, at most, once in the parameter passing description string,
except for function return value, as explained below. The code generator will also enforce some
semantic restrictions; for example, a floating point register can only be used to pass a float type
parameter, although a float parameter can be passed in a regular data register. Only scalar
values and addresses may be passed directly in registers; composites must be passed in the stack

(by reference or by value, dictated by the code generator model for the target language/system).
Explicit passing of the 'Address of a composite in a register is allowed (the parameter must be of
type System.Address).

The parameters string can also be used to specify the register in which a function return
value will be passed back. The parameters registers string may in that case have one position

more than the number of parameters; this position describes the return value. The register used
for the return value may have been used for an input parameter. This is the only case where a

register may occur twice in the same string. If not specified for a given function, the code
generator uses the register normally used for the Larger languageisysem (thaL i6, "C" teturns al"
in DO or DO/D1. whereas "Assembly" returns in DO, DO/D1, AO, or FP0 depending on the return
value type).

Clobbered.Regs. These are the registers (comma-separated list) that are destroyed by this
operation. The code generator will keep anything valuable in these registers at the point of the
call.

A simple example of the use of pragma Inte: faceInformation is:
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procedure Do-Something (Addr: System.Address; Len: Integer);
pragma Interface (Assembly, Do-Something);

pragma Interface-Inormatiou ( Name => Do Something,
Link-Name => CGS$$DOIT,
Mechanism => "UNPROTECTED',
Parameters => "AO,DO");

3.8.1.4. Pragma Interrupt. Pragma Interrupt is described in this reference volume in
Chapter 2. Please refer to the section "Optimized Interrupt Entries," subsection "Function-
Mapped Optimizations."

3.8.1.5. Pragma Linkname. Pragma Linkname is used to provide interface to any routine
whose name can be specified by an Ada string literal. This allows access to routines whose
identifiers do not conform to Ada identifier rules.

Pragma Linkname takes two arguments. The first is a subprogram name that has been
previously specified in a pragma Interface statement. The second is a string literal specifying the
exact link name to be employed by the code generator in emitting calls to the associated
subprogram. The syntax is:

pragma Interface ( assembly, <subprogram-name>);
pragma Linkname ( <subprogram-name>, <string.literal>);

If pragma Linkname does not immediately follow the pragma Interface for the associated
program, a warning will be issued saying that the pragma has no effect.

A simple example of the use of pragma Linkname is:

procedure Dummy-Access( Dummy_.Arg : System.Address );
pragma Interface (assembly, Dummy-Access );
pragma Linkname (DummyAccess, '-access");

Note: It is preferable that the user use pragma Interface-Information for this functionality.

3.8.1.6. Pragma No-Suppreus. No-Suppress is a TeleGen2-defined pragma that prevents
the suppression of checks within a particular scope. It can be used to override pragma Suppress
in an enclosing scope. No-Suppress is particularly useful when you have a section of code that
relies upon predefined checks to execute correctly, but you need to suppress checks in the rest of
the compilation unit for performance reasons.

Pragma No-Suppress has the same syntax as pragma Suppress and may occur in the same
places in thes ource. ,., yntax is:

pragma No-Suppress (<identifier> [, (ON =>J <name>]);

where <identifier> is the type of check you want to-sappress (e.g., access-check; refer to
LRM 11.7)
<name> is the name of the object, type/subtype. task unit, generic unit, or subprogram
within which the check is 1o be suppressed; <name> is optional.
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If neither Suppress nor No-Suppress is present in a program, checks will not be suppressed.
You may override this default at the command level, by compiling the file with the -i(nhibit
option and specifying with that option the type of checks you want to suppress. For more
information on -i(nhibit, refer to your TeleGen2 Overview and Command Summary document.

If either Suppress or NoSuppress are present, the compiler uses the pragma that applies to
the specific check in order to determine whether that check is to be made. If both Suppress and
No-Suppress are present in the same scope, the pragma declared last takes precedence. The
presence of pragma Suppress or No..Suppress in the source takes precedence over an -i(nhibit
option provided during compilation.

3.8.1.7. Pragma Preserve...Layout. The TeleGen2 compiler reorders record components to
minimize gaps within records. Pragma Preserve-Layout forces the compiler to maintain the Ada
source order of components of a given record type, thereby preventing the compiler from
performing this record layout optimization.

The syntax of this pragma is:

Pragma Preserve-Layout ( ON => Record_-Type._Name)

Preserve-Layout must appear before any forcing occurrences of the record type and must be
in the same declarative part, package specification, or task specification. This pragma can be
applied to a record type that has been packed. If Preserve-Layout is applied to a record type
that has a record representation clause, the pragma only applies to the components that do not
have component clauses. These components will appear in Ada source order after the
components with component clauses.

3.8.1.8. Pragna Suppress-All. Suppress-All is a TeleGen2-defined pragma that will
suppress all checks in a given scope. Pragma Suppress-All contains no arguments and can be
placed in the same scopes as pragma Suppress.

In the absence of pragma Suppress-.11 or any other suppress pragma, the scope which
contains the pragma will have checking turned off. This pragma should be used in a safe piece of
time critical code to allow for better performance.

3.8.2. Implementation-Dependent Attributes.

3.8.2.1. 'Address and 'Offset. These were discussed within the context of using machine
code insertions, in the Programming Guide chapter.

3.8.2.2. Extended Attributes for Scalar Types. The extended attributes extend the
concept behind the Text-1O attributes 'Image, 'Value, and 'Width to give the user more power
and flexibility when displaying values of scalars. Extended attributes differ in two respects from
their predefined counterparts:

1. Extended attributes take more parameters and allow control of the format of the output
string.

2. Extended attributes are defined for all scalar types, including fixed and floating point
types.
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Extended versions of predefined attributes are provided for ;,,gcr. cnumeration, floating point,
and fixed point types:

Integer: 'Extdnded -Image, 'ExtendedValue, 'Extended-Width
Enumeration: 'Extended._mage, 'Extended -Value. 'Extended-Width
Floating Point: 'Extended _mage, 'Extended-Value. *Extended _Digi ts
Fixed Point: 'Extended.-Image, 'ExtendedValue, 'Extended-Fore,

'Extended-Aft

The extended attributes can be used without the overhead of including Text-1O in the
linked program. Below is an example that illustrates the difference between instantiating
TextJO.Float_1O to convert a float value to a string and using Float'Extended-Image:

with Text..IO;

function Convert-.ToString ( Fl : Float ) return String is
TempStr : String ( I .. 6 + Float'Digits );

package Flt_IO is new TextIO.FloatJO (Float);

begin

Flt...IO.Put ( Temp..Str, Fl );
return TempStr;

end ConvertToString;

function Convert-ToString-NoTextIO( Fl Float ) return String is
begin

return Float'ExtendedImage ( Fl );

end ConvertToStringJNoText-IO ;

with TextJIO, ConvertTo-String, Convert-_ToStrin NoTexIO;
procedure Show_.ifferent.Conversions is

Value : Float := 10.03376;

begin

Text-IO.PutLine ( "Using the ConvertToString, the value of the variable
is : 0 & Conver-ToString ( Value ) );
Text-IO.Put-Line ( 'Using the ConvertToStringNoTextIO, the value
is : & & ConvertToString._NoTextIO ( Value ) );

end Show-Different-Conversions;
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3.8.2.2.1. Integer Attributes

'Extended-Image

Usage:

X'ExtendedInia ge(Item.Width,Base,BasedSpace-IF ..Positive)

Returns the image associated with Item as defined in TextJO.Integer.JO. The Text.JO
definition states that the value of Item is an integer literal with no underlines, no exponent, no
leading zeros (but a single zero for the zero value), and a minus sign if negative. If the resulting
sequence of characters to be output has fewer than Width characters, leading spaces are first
output to make up the difference. (LRM 14.3.7:10,14.3.7:11)

For a prefix X that is a discrete type or subtype; this attribute is a function that may have
more than one parameter. The parameter Item must be an integer value. The resulting string is
without underlines, leading zeros, or trailing spaces.

Parameter Drescriptions:

Item The item for which you want the image; it is passed to the
function. Required

Width The mirimum nuznber of characters to be in the string that
is returned. If no width is specified, the default (0) is as-
sumed. Optional

Base The base in which the image is to be displayed. If no base
is specified, the default (10) is assumed. Optional

Based An indication of whether you want the string returned to be
in base notation or not. If no preference is specified, the de-
fault (false) is assumed. Optional

Space.ifPositive An indication of whether or not the sign bit of a positive in-
teger is included in the string returned. If no preference is
specified, the default (false) is assumed. Optional

Examples:

Suppose the following subtype were declared:

subtype X is Integer Range -10..16;

Then the following would be true:

X'ExtendedImage(5) = '5'
X'ExtendedImage(5,0) = '5'
X'ExtendedImage(5,2) = I 5'

X'Extended.Image(5,0,2) = s101'
X'ExtendedImage(5,4,2) = 1 101'
X 'Extended_Image (5,0,2, True) = '2#101#'
X'Extended.Image(5,0,10,False) = '5'
X'ExtendedImage(5,0,10,False,True) = ' 5'

X'ExtendedImage(-1,0,10,False,False) = '-l'
X'ExtendedImage(.1,0O,0,False,True) = '-1'
X'ExtendedImage(-1,1,10,False,True) = '-1'
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X'Extended-Image(.1,0,2,True,True) = -2#1#w
X'ExtendedImage(.1,10,2,True,True) = ' -2#1#1

'Extended-Value

X'ExtendedValue(Itern)

Returns the value associated with Item as defined in Text lO.lnteger_1O. The TextJlO definition
states that given a string, it reads an integer value from the beginning of the string. The value
returned corresponds to the sequence input. (LRM 14.3.7:14)

For a prefix X that is a discrete type or subtype, this attribute is a function with a single
parameter. The actual parameter Item must be of predefined type string. Any leading or
trailing spaces in the string X are ignored. In the case where an illegal string is passed, a
Constraint_-Error is raised.

Parameter Description:

Item A parameter of the predefined type string; it is passed to
the function. The type of the returned value is the base
type X. Required

Examples:

Suppose the following subtype were declared:

Subtype X is Integer Range -10..16;

Then the following would be true:

X'ExtendedValue (15') = 5
X'Extended.Value(' 5') = 5
X'Extende&._Value('2#101#') = 5
X'Extended...Value('-1') = .1
X'ExtendeLalue(' -1') = -1

'Extended-Width

X'ExtendedWidth (Base,Based,SpaceJPositive)

Returns the width for subtype of X.

r or a prefix A that is a discrete subtype: this artribute is a iuncrion That may nave multiple
parameters. This attribute yields the maximum image length over all values of the type or
subtype X.
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Parameter Descriptions:

Base The base for which the width will be calculated. If no base

is specified. the default (10) is assumed. Optional

Based An indication of whether the subtype is stated in based no-
tation. If no value for based is specified, the default (false)
is assumed. Optional

SpaceIfPositive An indication of whether or not the sign bit of a positive in-
teger is included in the string returned. If no preference is
specified, the default (false) is assumed. Optional

Examples:

Suppose the following subtype were declared:

Subtype X is Integer Range -10.. 16;

Then the following would be true:

X'Extende&_Width = 3 .- "
X'Extended..Width(10) = 3 -- 10"
X'Extended-Width(2) = 5 -. "1ooo"
X'Extended..Width(10,True) =7 -. ".io#1o#"
X'Extended-Width(2,True) = 8 .- "2#10000#"
X'Extended..Width(10,False,True) = 3 --"16"
X'Extended.Width(20,True,False) = 7 .. ".#1#"
X'ExtendedWidth(10,True,True) = 7 -- 1"0#16#"

X'Extende&.Width(2,True,True) = 9 ."o#1o0o0#"
X'Extended._Width(2,False,True) = 6 ..' " 00ooo0"
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3.8.2.2.2. Enumeration Type Attributes

'Extended..Image

Usage:

X'ExtendedImage(Item.WidthUppercase)

Returns the image associated with Item as defined in TextJO.EnumerationJO. The Text.JO
definition states that given an enumeration literal, it will output, the value of Lhe enumeration
literal (either an identifier or a character literal). The character case parameter is ignored for
character literals. (LRM 14.3.9:9)

For a prefix X that is a discrete type or subtype; this attribute is a function that may have
more that one parameter. The parameter Item must be an enumeration value. The image of an
enumeration value is the corresponding identifier, which may have character case and return
string width specified.

Parameter Dcscriptions:

Item The item for which you want the image; it is passed to the
function. Required

Width The minimum number of characters to be in the string that
is returned. If no width is specified, the default (0) is as-
sumed. If the Width specified is larger than the image of
Item, the return string is padded with trailing spaces. If the
Width specified is smaller than the image of Item, the de-
fault i3 assumed and the image of the enumeration value is
output completely. Optional

Uppercase An indication of whether the returned string is in uppercase
characters. In the case of an enumeration type where the
enumeration literals are character literals, Uppercase is ig-
nored and the case specified by the type definition is taken.
If no preference is specified, the default (true) is assumed.
Optional
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Examples:

Suppose the following types were declared:

type X is (red, green, blue, purple);
type Y is ('a', 'B', 'c', fD');

Then the following would be true:

X'Extended-Image(red) = "RED"
X'Extende&..Image(red, 4) = "RED R
X'Extended-Image(red,2) = "RED'
X'Extended-Image(red,Ojfalse) = 'red"
X'Extended-Image(red,lO,false) = "red
Y'Extended-Image('a') = "'a"n
Y'Extended-mage(13) = "IB"
Y'Extended..Image('a',6) = "ial P
Y'Extended-Image('a',O,true) = Vials

']Extended-.Value

X'Extended-V.alue (Item)

Returns the image associated with Item as defined in Text..JO.Enumeration.JO. The TextJO0
definition states that it reads an enumeration value from the beginning of the given string and
returns the value of the enumeration literal that corresponds to the sequence input. (LRM
14.3.9: 11)

For a prefix X that is i discrete type or subtype; this attribute is a function with a single
parameter. The actual parameter item must be of predefined type string. Any leading or
trailing spaces in the string X are ignored. In the case where an illegal string is passed, a
Constraint-..Error is raised.
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Parameter Descriptions:

Item A parameter of the predefined type string; it is passed to
the function. The type of the returned value is the base
type of X. Required ___________

Examples:

Suppose the following type were declared:

type X is (red, green, blue, purple);

Then the following would be true:

X'Extended...Value(red') = red
X'Extended..Value(' green') = green
X'ExtendecLValue(' Purple') = purple
X'Extended..Value(* GreEn W) = green

'Extended-.Width

Usage:

X'ExtendecL.Width

Returns the width for subtype of X.

For a prefix X that is a discrete type or subtype; this attribute is a function. This attribute
yields the maximum image length over all values of the enumeration type or subtype X.

Parameter Descriptions:

There are no parameters to this function. This function returns the width of the largest (width)
enumeration literal in the enumeration type specified by X.

Examples:
Suppose the following types were declared:

type X is (red, green, blue, purple);
type Z is (X1, X12, X123, X1234);

Then the following would be true:

X'Extended-Width = 6 ."purple"

Z'Exteaded..Width = 5 .. IXl234"
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3.8.2.2.3. Floating Point Attributes

'ExtendedIzmage

Usage

X'Extended..Image(Item.Fore.Aft.Exp.Base,Based)

Returns the image associated with Item as defined in TextJO.FloatJO. The TextJO definition
states that it outputs the value of the parameter Item as a decimal literal with the format defined
by the other parameters. If the value is negative, a minus sign is included in the integer part of
the value of Item. If Exp is 0. the integer part of the output has as many digits as are needed to
represent the integer part of the value of Item or is zero if the value of Item has no integer part.
(LRM 14.3.8:13. 14.3.8:15)

Item must be a Real value. The resulting string is without underlines or trailing spaces.

Parameter Descriptions:

Item The item for which you want the image; it is passed to the
function. Required

Fore The minimum number of characters for the integer part of
the decimal representation in the return string. This in-
cludes a minus sign if the value is negative and the base
with the '#' if based notation is specified. If the integer
part to be output has fewer characters than specified by
Fore, leading spaces are output first to make up the
difference. If no Fore is specified, the default value (2) is as-
sumed. Optional

Aft The minimum number of decimal digits after the decimal
point to accommodate the precision desired. If the delta of
the type or subtype is greater than 0.1. then Aft is 1. If no
Aft is specified, the default (X'Digits-1) is assumed. If based
notation is specified. the trailing '#' is included in Aft. Op-
tional

Exp The minimum number of digits in the exponent. The ex-
ponent consists of a sign and the exponent, possibly with
leading zeros. If no Exp is specified, the default (3 ) is as-
sumed. If Exp is 0, no exponent is used. Optional

Base The base that the image is to be displayed in. If no base is
specified, the default (10) is assumed. Optional

Based An indication of whether you want the string returned to be
in based notation or not. If no preference is specified, the
default (false) is assumed. Optional
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Examples:

Suppose the following type were declared:

type X is digits 5 range -10.0 .. 16.0;

Then the following would be true:

X'Extended.Image(5.0) = " 5.O000E 00"
X'Extended.Image(5.0,1) = "5.O000EO0"
X'ExtendedImage(.5.0,1) = f-5.O000OO+0"
X'ExtendedImage(5.0,2,O) = w 5. OE00'
X'ExtendedImage(5.0,2,0,0) = W 5.0m

X'Extended.Image(5.0,2,0,0,2) = "101.00
X'ExtendedImage(5.0,2,0,0,2,True) = "2#101.0#"
X'ExtendedImage(5.0,2,2,3,2,True) = '2#1.1#E 021

'Extended-Value

Usage:

X'Extended_-Value(Item)

Returns the value associated with Item as defined in TextJO.Float TO. The TextIO definition
states that it skips any leading zeros, then reads a plus or minus sign if present then reads the
string according to the syntax of a real literal. The return value is that which corresponds to the
sequence input. (LRM 14.3.8:9, 14.3.8:10)

For a prefix X that is a discrete type or subtype; this attribute is a function with a single
parameter. The actual parameter Item must be of predefined type string. Any leading or
trailing spaces in the string X are ignored. In the case where an illegal string is passed, a
Constraint-Error is raised.

Parameter Descriptions:

Item A parameter of the predefined type string: it is passed to
the function. The type of the returned value is the base
type of the input string. Required

Examples:

Suppose the following type were declared:

type X is digits 5 range -10.0 .. 16.0;

Then the following would be true:

X'Extended..alue(5.01) = 5.0, ~~~~~V orlut ,.Ju . j % 5.
X, BI.. tended.U 26"a J ( -'

X'ExtendedValue('2#1.01#E2') = 5.0
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'Extended_-Digits

X'Extended...Digits (Base)

Returns the number of digits using base in the mantissa of model numbers of the subtype X.

Parameter Descriptions:

Base The base that the subtype is defined in. If no base is
specified, the default (10) is assumed. Optional

Examples:

Suppose the following type were declared:

type X is digits 5 range -10.0 .. 16.0;

Then the foflowing would be true:

X'ExtendeDigits = 5

3.8.2.2.4. Fixed Point Attributes

'Extended-Image

Usage.

X'Extended.Image(Item,Fore,Aft,Exp,Base,Based)

Returns the image associated with Item as defined in TextJO.FixedJO. The TextIO definition
states that it outputs the value of the parameter Item as a decimal literal with the format defined
by the other parameters. If the value is negative, a minus sign is included in the integer part of
the value of Item. If Exp is 0. the integer part of the output has as many digits as are needed to
represent the integer part of the value of Item or is zero if the value of Item has no integer part.
(LRM 14.3.8:13, 14.3.8:15)

For a prefix X that is a discrete type or subtype; this attribute is a function that may have
more than one parameter. The parameter Item must be a Real value. The resulting string is
without underlines or trailing spaces.
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Parameter Descriptions:

Item The item for which you want the image; it is passed to the
function. Required

Fore The minimum number of characters for the integer part of
the decimal representation in the return string. This in-
cludes a minus sign if the value is negative and the base
with the '#' if based notation is specified. If the integer
part to be output has fewer characters than specified by
Fore, leading spaces are output first to make up the
difference. If no Fore is specified, the default value (2) is as-
sumed. Optional

Aft The minimum number of decimal digits after the decimal
point to accommodate the precision desired. If the delta of
the type or subtype is greater than 0.1, then Aft is 1. If no
Aft is specified, the default (X'Digits-1) is assumed. If
based notation is specified, the trailing '#' is included in
Aft. Optional

Exp The minimum number of digits in the exponent; the ex-
ponent consists of a sign and the exponent, possibly with
leading zeros. If no Exp is specified, the default (3 ) is as-
sumed. If Exp is 0, no exponent is used. Optional

Base The base in which the image is to be displayed., If no base
is specified, the default (10) is assumed. Optional

Based At, indication of whether you want the string returned to be
in based notation or not. If no preference is specified, the
default (false) is assumed. Optional

Examples:

Suppose the following type were declared:

type X is delta 0.1 range -10.0 .. 17.0;

Then the following would be true:

X'Extended._Image(5.0) = ' 5.00E+00'
X'ExtendedImage(5.0,1) = '5.00E+001
X'Extended.Image(-5.O,1) = *-5.00E+O01
X'Extended.Image(5.0,2,O) = * 5.0E+00'
X'ExtendedImage(5.0,2,0,O) = ' 5.0'
X'Extended.Image(5.0,2,O,0,2) = '101.0'
X'ExtendedImage(5.0,2,0,0,2,True) = '2#101.0#'
X'Extended.Image(5.0,2,2,3,2,True) = '2#1.1#E+02'
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'Extended-Value

X'Extended_-Value (Image)

Returns the value associated with Item as defined in Text__lO.Fixed JO. The Text.O definition
states that it skips any leading zeros, reads a plus or minus sign if present, then reads the string
according to the syntax of a real literal. The return value is that which corresponds to the
sequence input. (LRM 14.3.8:9, 14.3.8:10)

For a prefix X that is a discrete type or subtype; this attribute is a function with a single
parameter. The actual parameter Item must be of predefined type string. Any leading or
trailing spaces in the string X are ignored. In the case where an illegal string is passed, a
Constraint_-Error is raised.

Parameter Descriptions:

Image Parameter of the predefined type string. The type of the re-
turned value is the base type of the input string. Required

Examples:

Suppose the following type were declared:

type X is delta 0.1 range -10.0 .. 17.0;

Then the following would be true:

X'ExtendedValue('5.0') . = 5.0
X'ExtendedValue(0.SE13) = 5.0
X'ExtendedValue("2#1.01#E2') = 5.0

'Extended...Fore

Usage.

X'Extended.Fore(Base,Based)

Returns the minimum number of characters required for the integer part of the based
representation of X.
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Parameter Descriptions:

Base The base in which the subtype is to be displayed. If no base
is specified, the default (10) is assumed. Optional

Based An indication of whether you want the string returned to be
in based notation or not. If no preference is specified, the
default (false) is assumed. Optional

Examples:

Suppose the following type were declared:

type X is delta 0.1 range .10.0 .. 17.1;

Then the following would be true:
X'Extended-Fore = 3 1- '-10'
X'ExtendedFore(2) = 6 -- ' 10001'

'Extended-Aft

Usage:

X'ExtendedAft (Base,Based)

Returns the minimum number of characters required for the fractional part of the based
representation of X.

Parameter Descriptions:

Base The base in which the subtype is to be displayed. If no base
is specified, the default (10) is assumed. Optional

Based An indication of whether you want the string returned to be
in based notation or not. If no preference is specified, the
default (false) is assumed. Optional

Examples:

Suppose the following type were declared:

type X is delta 0.1 range -10.0 .. 17.1;

Then the following would be true:

X'ExtendedAft = 1 .- "1" from 0.1
X'ExtendedAft(2) = 4 . "0001" from 2#0.0001#

16OCT89 REF-1347N-V1.3(U/68) ® 1989 TeleSoft 3-33



TeleGen2 Reference hIformation for UNDC/68K Hosts

3.8.3. Package System. The current specification of package System is provided below.
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with Unchecked Conversion:

package System is

- CUSTOMIZABLE VALUES

type Name is (TeleGen2);

System-Name : constant name := TeleGen2;

Memory Size : constant := (2 ** 31) -1; -Available memory, in storage units
Tick constant := 1.0 / 100.0; -Basic clock rate, in seconds

- NON-CUSTOMIZABLE, IMPLEMENTATION-DEPENDENT VALUES

See Table 3-2 for the values for attributes of
-- types Float and Long-Float

Storage_Unit : constant :- 8;
Mmn Int constant :-(2 * 31);
MaxInt constant := (2 ** 31) - 1;
Max-Digits : constant :- 15:
Max Mantissa : constant := 31;
Fine Delta : constant := 1.0 / (2 ** Max Mantissa);

subtype Priority is Integer Range 0 .. 63;

- ADDRESS TYPE SUPPORT

type Memory is private;
type Address is access Memory;

- Ensures compatibility between addresses and access types.
- Also provides implicit NULL initial value.

Null Address: constant Address := null;
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- Initial value for any Address object

type Address Value is range -(2**31)..(2*"31)-1;

- A numeric representation of logical addresses for use in address clauses

Hex_80000000 : constant Address Value : - 16#80000000#;
Hex 90000000 : constant Address Value :f - 16#70000000#;

Hex-AOOOOOOO : constant Address Value := - 16#60000000#;
Hex-BOOOOOOO : constant Address -Value := - 16#50000000#;
Hex -C0000000 : constant Address Value := - 16#40000000#;
Hex-DOOOOOOO : constant Address-Value := - 16#30000000#;
Hex-EOOOOOOO : constant Address -Value : - 6#20000000#;
Hex-FOOOOOOO : constant Address-Value - 16#10000000#;

- Define numeric offsets to aid in Address calculations

- Example:
- for Hardware use at Location (HexFOOOOOOO + 16#2345678#);

function Location is new Unchecked Conversion (,ddress Value, Address);

- May be used in address clauses:

- Object: SomeType:
- for Object use at Location (16#4000#);

function Label (Name: String) return Address:
pragma Interface (META, Label);

- The LABEL meta-function allows a link name to be specified as address
- for an imported object in an address clause:

- Object: SomeType;
- for Object use at Label("OBJECT$SLINKNAME");

- System.Label returns NullAddress for non-literal parameters.

- ERROR REPORTING SUPPORT
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procedure Report Error;
pragma Interface (Assembly, ReportError):
pragma Interface-Information (Report_Error. "REPORTERROR");

- Report Error can only be called in an exception handler and provides
- an exception traceback like tracebacks provided for unhandled
- exceptions

- CALL SUPPORT

type Subprogram_Value IS
record

Proc'addr : Address;
Parent frame : Address;

end record;

- Value returned by the implementation-defined 'SubprogramValue
- attribute. The attribute is not defined for subprograms with
- parameters, or functions.

private
type Memory is
record

null;
end record:

end System;

3.8.3.1. System.Label The System.Label meta-function is provided to allow users to address
objects by a linker-recognized label name. This function takes a single string literal as a
parameter and returns a value of System.Address. The function simply returns the run-time
address of the appropriate resolved link name, the primary purpose being to addre3s ojectb
created and referenced from other languages.

* When used in an address clause, System.Label indicates that the Ada object or
subprogram is to be referenced by a label name. The actual object must be created in
some other unit (normally by another language), and this capability simply allows the
user to import that object and reference it in Ada.
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When used in an expression. System.Label provides the link time address of any name; a
name that might be for an object. a subprogram. etc.

3.8.3.2. System.ReportError Report.Error can only be called from within an exception
handler. This routine displays the normal exception traceback information to standard output.
It is essentially the same traceback that could be obtained if the exception were unhandled and
propagated out of the program, but the user may want to handle the exception and still display
this information. The user may also want to use this capability in a user handler at the end of a
.ask (since those exceptions will not be propagated to the main program). Note that the user can
also get this capability for all tasks using the -X binder switch.

For details on the output, see the programming guide chapter in this volume, section
"Exception Handling."
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APPENDIX C

TEST PARAMETERS

Certain tests in the ACVC make use of implementation-dep;endent values, such
as the maximum length of an input line and invalid file names. A test that
makes use of such values is identified by the extension .TST in its file
name. Actual values to be substituted are represented by names that begin
with a dollar sign. A value must be substituted for each of these names
before the test is run. The values used for this validation are given
below:

Name and Meaning Value

$ACC_SIZE 32
An integer literal whose value
is the number of bits sufficient
to hold any value of an access
type.

$BIGID1 199 * 'A' & '1'
An identifier the size of the
maximum input line length which
is identical to SBIG_ID2 except
for the last character.

$BIGID2 199 * 'A' & '2'
An identifier the size of the
maximum input line length which
is identical to $BIG_IDI except
for the last character.

$BIGID3 100 * 'A' & '3' & 99 * 'A'
An identifier the size of the
maximum input line length which
is identical to $BIGID4 except
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Name and Meaning Value

for a character near the middle.

$BIG_ID4 100 * 'A' & '4' & 99 * 'A'
An identifier the size of the
maximum input line length which
is identical to $BIG_ID3 except
for a character near the middle.

$BIG_INT_LIT 197 * '0' & "298"
An integer literal of value 298
with enough leading zeroes so
that it is the size of the
maximum line length.

SBIGREALLIT 195 * '0' & "690.0"
A universal real literal of
value 690.0 with enough leading
zeroes to be the size of the
maximum line length.

$BIG_STRINGI '"' & 100 * 'A' &

A string literal which when
catenated with BIGSTRING2
yields the image of BIG_IPI.

$BIG_STRING2 '"' & 99 * 'A' & '1' & '"'
A string literal which when
catenated to the end of
BIGSTRING1 yields the image of
BIG_IDI.

$BLANKS 180 *

A sequence of blanks twenty
characters less than the size
of the maximum line length.

$COUNT LAST 2_147_483_646
A universal integer
literal whose value is
TEXTIO.COUNT'LAST.

$DEFAULT!EM_.SIZE 2147483647
An integer literal whose value
is SYSTEM.MEMORYSIZE.

$DEFAULTSTORUNIT 8
An integer literal whose value
is SYSTEM.STORAGEUNIT.
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Name and Meaning Value

$DEFAULTSYSNAME TELEGEN2
The value of the constant
SYSTEM.SYSTEMNAME.

$DELTADOC 2#1.0#E-31
A real literal whose value is
SYSTEM.FINEDELTA.

$FIELDLAST 1000
A universal integer
literal whose value is
TEXTIO.FIELD'LAST.

$FIXEDNAME NOSUCHTYPE
The name of a predefined
fixed-point type other than
DURATION.

$FLOATNAME NOSUCHTYPE
The name of a predefined
floating-point type other than
FLOAT, SHORTFLOAT, or
LONQFLOAT.

SGREATERTHANDURATION 100_00.0
A universal real literal that
lies between DURATION'BASE'LAST
and DURATION'LAST or any value
in.the range of DURATION.

$GREATERTHANDURATIONBASELAST 131_073.0
A universal real literal that is
greater than DURATION'BASE'LAST.

$HIGHPRIORITY 63
An integer literal whose value
is the upper bound of the range
for the subtype SYSTEM.PRIORITY.

$ILLEGALEXTERNALFILENAMEI BADCHAR*'!%
An external file name which
contains invalid characters.

$ILLEGALEXTERNALFILENAME2 /11ONAME/DIRECTORY
An external file name which
is too long.
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Name and Meaning Value

$INTEGERFIRST -32768
A universal integer literal
whose value is INTEGER'FIRST.

$INTEGERLAST 32767
A universal integer literal
whose value is INTEGER'LAST.

$INTEGERLAST..PLUS_1 32768
A universal integer literal
whose value is INTEGER'LAST + 1.

$LESSTHANDURATION -100000.0
A universal real literal that
lies between DURATION'BASE'FIRST
and DURATION'FIRST or any value
in the range of DURATION.

$LESSTHANDURATIONBASEFIRST -131_073.0
A universal real literal that is
less than DURATION'BASE'FIRST.

$LOW_PRtORITY 0
An integer literal whose value
is the lower bound of the range
for the subtype SYSTEM.PRIORITY.

SMANTISSADOC 31
An integer literal whose value
i SYSTEM.MAX-MANTISSA.

$MAXDIGITS 15
Maximum digits supported for
floating-point types.

$MAX_INLEN 200
Maximum input line length
permitted by the implementation.

$MAX_INT 2147483647
A universal integer literal
whose value is SYSTEM.MAXINT.

$MAX_INTPLUS_1 2147483_648
A universal integer literal
whose value is SYSTEM.MAXINT+1.
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Name and Meaning Value

$MAXLENINT_BASEDLITERAL "2:" & 195 * '0' & "11:"
A universal integer based
literal whose value is 2#114
with enough leading zeroes in
the mantissa to be MAXINLEN
long.

SMAXLENREALBASEDLITERAL "16:" & 193 * '0' & "F.E:"

A universal real based literal
whose value is 16:F.E: with
enough leading zeroes in the
mantissa to be MAXINLEN long.

$MAX_STRINGLITERAL ."' & 198 * 'A' & '"'

A string literal of size
MAXINLEN, including the quote
characters.

$MININT -2147483648
A universal integer literal
whose value is SYSTEM.MININT.

$MINTASKSIZE 32
An integer literal whose value
is the number of bits required
to hold a task object which has
no entries, no declarations, and
"NULL;" as the only statement in
its body.

SNAME NOSUCHTYPEAVAILABLE
A name of a predefined numeric
type other than FLOAT, INTEGER,
SHORTFLOAT, SHORTINTEGER,
LONGFLOAT, or LONG-INTEGER.

$NAMELIST TELEGEN2
A list of enumeration literals
in the type SYSTEM.INAME,
separated by commas.

$NEGBASEDINT 16#FFFFFFFE#
A based integer literal whose
highest order nonzero bit
falls in the sign bit
position of the representation
for SYSTEM.MAXINT.
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Name and Meaning Value

$NEWMEMS IZE 2147483647
An integer literal whose value
is a permitted argument for
pragma MEMORY SIZE, other than
$DEFAULTMEMSIZE. If there is
no other value, then use
$DEFAULTMEMSIZE.

$NEW_STOR_UNIT 8
An integer literal whose value
is a permitted argument for
pragma STORAGEUNIT, other than
$DEFAULT_STORUNIT. If there is
no other permitted value, then
use value of SYSTEM.STORAGEUNIT.

SNEWSYSNAME TELEGEN2
A value of the type SYSTEM.NAME,
other than $DEFAULTSYSNAME. If
there is only one value of that
type, then use that value.

$TASK_SIZE 32
An integer literal whose value
is the number of bits required
to hold a task object which has
a single entry with one 'IN OUT'
parameter.

$TICK 0.01
A real literal whose value is
SYSTEM.TICK.
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APPENDIX D

WITHDR.WN TESTS

Some tests are withdrawn from the ACVC because they do not conform to the
Ada Standard. The following 44 tests had been withdrawn at the time of
validation testing for the reasons indicated. A reference of the form
AI-ddddd is to an Ada Commentary.

a. E28005C This test expects that the string "-- TOP OF PAGE. --
63" of line 204 will appear at the top of the listing page due
to a pragma PAGE in line 203; but line 203 contains text that
follows the pragma, and it is this that must appear at the top
of the page.

b. A39005G This test unreasonably expects a component clause to
pack an array component into a minimum size (line 30).

c. B97102E This test contains an unitended illegality: a select
statement contains a null statement at the place of a selective
wait alternative (line 31).

d. C97116A This test contains race conditions, and it assumes that
guards are evaluated indivisibly. A conforming implementation
may use interleaved execution in such a way that the evaluation
of the guards at lines 50 & 54 and the execution of task CHANGING-
OFTHEGUARD results in a call to REPORT.FAILED at one of
lines 52 or 56.

e. BC3009B This test wrongly expects that circular instantiations
will be detected in several compilation units even though none of
the units is illegal with respect to the units it depends on; by
AI-00256, the illegality need not be detected until execution is
attempted (line 95).

f. CD2A62D This test wrongly requires that an array object's size
be no greater than 10 although its subtype's size was specified
to be 40 (line 137).
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g. CD2A63A..D, CD2A66A..D, CD2A73A..D, CD2A76A..D (16 tests] These
tests wrongly attempt to check the size of objects of a derived
type (for which a 'SIZE length clause is given) by passing them
to a derived subprogram (which implicitly converts them to the
parent type (Ada standard 3.4:14)). Additionally, they use the
'SIZE length clause and attribute, whose interpretation is
considered problematic by the WG9 ARG.

h. CD2A81G, CD2A83G, CD2A84N & M, & CD50110 [5 tests] These tests
assume that dependent tasks will terminate while the main pro-
gram executes a loop that simply tests for task termination; this
is not the case, and the main program may loop indefinitely
(lines 74, 85, 86 & 96, 86 & 96, and 58, resp.).

i. CD2B15C & CD7205C These tests expect that a 'STORAGESIZE
length clause provides precise control over the number of
designated objects in a collection; the Ada standard 13.2:15
allows that such control must not be expected.

j. CD2D11B This test gives a SMALL representation clause for a
derived fixed-point type (at line 30) that defines a set of
model numbers that are not necessarily represented in the
parent type; by Commentary AI-00099, all model numbers of a
derived fixed-point type must be representable values of the
parent type.

k. CD5007B This test wrongly expects an implicitly declared sub-
program to be at the the address that is specified for an un-
related subprogram (line 303).

1. ED7004B, ED7005C & D, ED7006C & D [5 tests] These tests check
various aspects of the use of the three SYSTEM pragmas; the A1O
withdraws these tests as being inappropriate for validation.

m. CD7105A This test requires that successive calls to CALENJDAR.-
CLOCK change by at least SYSTEM.TICK; however, by Commentary
AI-00201, it is only the expected frequency of change that nust
be at least SYSTEM.TICK--particular instances of change may be
less (line 29).

n. CD7203B, & CD7204B These tests use the 'SIZE length clause and
attribute, whose interpretation is considered problematic by
the WG9 ARG.

o. CD7205D This test checks an invalid test objective: it treats
the specification of storage to be reserved for a task's
activation as though it were like the specification of storage
for a collection.

p. CE21071 This test requires that objects of two similar scalar
types be distinguished when read from a file--DATAERROR is
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expected to be raised by an attempt to read one object as of
the other type. However, it is riot clear exactly how the Ada
standard 14.2.4:4 is to be interpreted; thus, this test objective
is not considered valid. (line 9C)

q. CE3111C This test requires certain behavior, when two files are
associated with the same external file, that is not required by
the Ada standard.

r. CE3301A This test contains several calls to END OFLIIE &
ENDOFPAGE that have no parameter: these calls were intended
to specify a file, not to refer to STANDARDINPUT (lines 103,
107, 118, 132, & 136).

s. CE3411B This test requires that a text file's column number be
set to COUNT'LAST in order to check that LAYOUTERROR is raised
by a subsequent PUT operation. But the former operation will
generally raise an exception due to a lack of available disk
space, and the test would thus encumber validation testing.
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3.2. Ada Source Code Preparation

The source for an Ada compilation consists of one or more Ada compilation units (as

defined in the LRM, Section 10.1) contained in a single VAX/VMS text file. This text file may

be prepared by using any of the standard VAX/VMS text editors (e.g., EDT, EVE). The source

file may have any legal VAX/VMS file name. The default file type for Ada source files is

".ADA".

3.3. Running the Compiler

After access to TeleGen2 has been established (Section 1.6) and a library has been created

(Section 2.4), the Ada compiler can be used. The syntax for invoking the compiler is:

$ TSADA/E68/ADA{ <qualifier> } <file spec>{ ,<filespec> )

where:
<qualifier> is one of the qualifiers available for the compiler.

<fl a apec> is one in a possible series of file specifications, separated by commas,

indicating the unit(s) to be compiled. If /INPUT LIST is used, <file spec> is interpreted

as a file containing a list of files to be compiled. The default source file type is ".ADA",

and the default list file type is ".LIS." A file name may be qualified with a location in

standard VAX/VMS format. A source or input list file may reside on any directory in the

system.

The default qualifier settings are designed to allow for the simplest and most convenient use

of the compiler. F or most applications, no additional qualifier setting need be specified. However,

optional qualifiers are provided to-

e Specify maximum errors/warnings before the compiler aborts (/ABORTCOUNT).

* Create an executable program (/BIND).

* Specify the number of source lines listed around each syntactic or semantic error

(/CONTEXT).

* Specify the'target CPU type (/CPU NAME).

* Enable the generation of symbolic information .for the Source Level Debugger

(/DEBUG).

* Select the type of support for floating point operations (/FP INLINE).

* Compile a list of source files in one compiler invocation (/INPUTLIST).

• Specify a library other than the default LIBLST.ALB (/LIBFILE and /TEMPLIB).

* Control the generation of source and assembly code listing files (/LISr and

/MACHINECODE).

* Request compilation progress messages (/MONITOR).

* Restrict compilation to syntactic and semantic analysis (/NOOBJECT).

* Optimize the generated code (/OPTIMIZE).

* Place execution profile code in the generated object code (/PROFILE).

* Delete unneeded intermediate code files after compilation (/SQUEEZE).
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" Causes unhandled exceptions in tasks to be reported in the same manner as those that
occur in the main program (/SHOW TASKEXCEPTION).

" Sets the default amount of stack to allocate from the Ada heap for each task
(/TASK STACK SIZE).

" Specifies the amount of additional stack space to allocate (in addition to
/TASKSTACKSIZE) for each task (/STACK _GUARDSIZE).

" Suppress selected run-time checks, source line references, and subprogram name
information in generated object code (/SUPPRESS).

" Update the sublibrary after each unit when compiling multiple units (/UPDATE).

These command qualifiers and their default values are further described in detail in Section 3.4.

3.3.1. Multi-Unit Compilation. The compiler may be invoked for multiple sources by
specifying each source file on the command line or by using the /INPUT LIST qualifier. The

effect is the sane in either case. Files are specified on the command line as follows:

$ TSADA/E68/ADA CALC ARITH,CALCMEM,ICIOSRCICALC IO

Functionally, each file listed is treated as a separate compilation. However, the overall
compilation rate will be higher than the corresponding separate compilations, as the compiler is
only initialized once, and the Ada library is only opened once.

When compiling a list of source files, compilation errors will have two effects. First, the
working sublibrary will only be updated for units that compile successfully, and are not in a

source file containing a unit that failed. Se-ond, after an error, subsequent units in the source file
will be compiled for syntactic and semantic errors only (similar in action to the /NOOBJECT

qualifier). Normal compilation will resume with the next source file. The Ada library is updated

after each source is compiled. This feature may be disabled by specifying the /NOUPDATE

qualifier. In this case, the library is only updated if all sources have compiled successfully.

3.3.2. Specifyinki a Library. As described in the previous chapter on the Library Manager

Tools, the compiler must use a library. As a default, the compiler will use the library file named
LIBLST, with a file type of .ALB, in the current working directory. Alternatively, the library

may be specified by using either the /LIBFILE or the /TEMPLIB qualifiers described in Section
2.3.2, or by using the the LIBLST logical name as described in Section 2.3.2.3.

The compiler will place the compilation unit information in the working subiibrary of the
specified library. If the compiler cannot find the specified library or any of its sublibraries, an

error message is issued.

3.3.3. Compiling the Main Program Unit. The main program to be executed must be a
parameterless procedure or a parameterless funrtion that returns a scalar value. When the main

program is a function, the treatment of the returned value is determined by the installer (see
Chapter 7). The compilation unit to be executed as a main program is bound during the
compilation process using the /BIHD qualifier or after compilation using the TSADA/E68/BIND

command (see Section 3.6).

3.3.4. Temporary File Names. Two temporary files are generated by the compiler and

deleted when the compilation is complete. These files are created in the same directory as the
user's working sublibrary and are named:
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Table 3-1. Compiler Command Qualifiers.

Qualifier Name Action [ Default

/ABORT COUNT-<value> Specify maximum errors/warnings. 999

/INOIBIND /BIND runs the Binder on unit /NOBIND
[-<mainunit>! being compiled or on unit specified.

/CONTEXT Request <value> context lines around 1
-<value> each error in error listing.

/CPUNAME=jMC68000 Specify the target CPU type. MC68000
MC68008 I MC680101
MC88012 I MC680201

/JNOjDEBUG Compile for debugging. /NODEBUG

/INOIFP.JNLINE /FP INLINE enables inline floating /FP INLINE
point instructions for the MC88020. (when /CPUNAME-
/NOFP_INLINE enables CGS calls. MC68020)

/INPUT LIST Input file contains names of files File contains
to be compiled, not Ada source. Ada source.

/LIBFILE-.<file spec> Specify name of library file. LIBLST.ALB

/INOILIST /LIST creates a listing file whose default /NOLIST
[-<file spec>J name is <source file name>.LIS, or

<file spec>.LIS, if specified.

/(NO[MACHINE CODE Requests a macro assembly /NOMACHINECODE
j-<file spec>] listing, which is sent to <compunit>.SRC

or to <file spec>, if specified.

/INOIMONITOR /MONITOR requests progress messages. /NOMONITOR

/iNO[OBJECT /NOOBJECT restricts compilation to /OBJECT
syntactic and semantic analysis.

/INOIOPTIMIZE /OPTIMIZE causes Optimizer to be /NOOPTIMIZE
[-(<option>{,<option>})I run on unit(s) being compiled.(<qualifier>[ •

/INOJPROFILE /PROFILE causes exvcution profile code /NOPROFILE
to be output in generated cbject code.

/INOISQUEEZE /SQUEEZE deletes unneeded intermediate /SQUEEZE
unit information after compilation. (/NOSQUEEZE if /DEBUG

or /NOOBJECT)

/}NO!SUPPRESS /SUPPRESS suppresses selected run-time /NOSUPPRESS
(-<option>{,<option>)) checks, names, and/or source line references

in generated object (oode.
/TEMPLIB Specify a temporary library None.

=(<sublib>{,<sublib> }) containing listed -ublibraries.
/INOUPDATE Update the working sublibrry /UPDATE

after each successful compilation.

In addition to the names of the source files, the input list may contain blank lines and
comments in Ada syntax, i.e., all text on a line including and following the comment marker "-"

will be ignored. Thus, an equivalent of the example above is a file with the contents:
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3.6. Creating Linkable Objects

The object code files generated by the compiler are TeleSoft-defined Object Form files stored
in the Ada library. These files must be bound to create a linkable object. The Binder program

generates the code needed to elaborate the components in a consistent order.

Before the program can be bound and linked:

" All of the required compilation units must have been successfully compiled in the correct
order and must be present in the library.

" The compilation unit that is to serve as the main program must be a parameterless
procedure or a parameterless function that returns a scalar value.

" The main program unit must be located in the working sublibrary. If this is not the case,

reorder the sublibraries in the library file or use TSADA/E68/MOVE or
TSADA/E68/COPY to move/copy the unit to the working sublibrary.

If these conditions are met, the user can proceed to bind and link the program.

The general form of the Binder command is:

$ TSA'DA/E68/BIND{<qualifier>I <mainunitname>

where:

<qualifier> is one of the qualifiers provided for this command as described below.

<main unitname> is the Ada name of the subprogram that is the main prograrn unit

(not the name of the source file).

Default settings for the qualifier values were chosen for the simplest and most convenient
use of the Binder. For most applications, no additional qualifiers are required. Optional qualifiers -

are provided to:

" Specify the target CPU type (/CPU NAME).

" Select the type of support for floating point operations (/FP INLINE).

" Specify a library other than the default LIBLST.ALB (/LIBFILE and /TEMPLIB).

" Request binding progress messages (/MONITOR).

" Bind the program for use with the Profiler (/PROFILE).

" Set the depth of the run-time exception traceback report (/TF kCEBACK).

The Binder can be invoked from standard VAX/VMS command files. On systems with
moderate to heavy user loading, it is recommended that binds be performed from command files
submitted as batch jobs. See Section 6.1.1 for a discussion of the use of batch queues.

When the Binder is executed, the following steps are performed. First, the library is scanned

to find the compilation unit corresponding to <main unit-name>. This compilation unit is
checked to see that it meets the conditions required for a main program; if it does not, an error

message is generated and the binding process terminates. Next, the library is scanned to find all
members of the main program's extended family, i.e., all units required to execute the main

program. As each unit is found, its name and location in the library is noted. If during this
process any required units are missing or obsolete, an error message will be generated and the
binding process will terminate. If all required units are found and are current, the elaboration

code is generated and stored in the Ada library. The program is then ready for linking with the

TeleSoft Linker.
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If the code to be bound contains one or more units that were compiled with the /PROFILE
qualifier, then the /PROFILE qualifier must be supplied to the Binder. See Chapter 12 for a
description of the Profiler.

3.6.1. Binder Commnand Qualifiers. The Binder command qualifiers conform to standard
VAX/VMS format and usage. The following sections describe the syntax and semantics of these
qualifiers. A summary of these qualifiers is contained in Table 3-6.

Table 3-6. Binder Command Qualifiers.

Qualifier Name Action Default

/CPU -NAME-I.MC880001I Specify the target CPU MCB8000
MC68008 I MC88010 I type.
MC88012 I MC880201 ____________

/INOIFP INLINE /FP INLINE enables /FPINLINE(when
inline floating point /CPU-NAME-MC88020)
instructions for the
MC88020.
/NOFP INLINE enables*
CGS calls.

/LIBFILE Specify name of library LIBLST.ALB
-- <file-spec> file.

/INOIMONITOR /MONITOR requests /NOMONITOR
progress messages.

/INOIPROFILE /PROFILE binds for /NOPROFILE
Profiler use.

/INOISHOW TASK EXCEPTION Allows unhandled excep- /NOSHOW TASKEXCEPTION
tions within tasks to be re-
ported. _______________

/STACK -GUARD-SIZE Specifies additional task 256 bytes
-<bytes> stack space. ____________

/TASK -STACK-SIZE Specifies the default task 4096 bytes
-<bytes> stack sixe.

/TEMPLIB Temporary list of None.
-( <sublib>f(, <sublib> }) sublibraries.

/TRACEBACK Set the depth of exception 15 levels.
-<# levels> traceback report.

I 6.11. Specfvying thea Trget-r Mcne:- /,CT -N AM This nualifier specifies the
target CPU in the MC68OXO family and allows exploitation of some of the instruction set
additions that have occurred in recent additions to the family. The format of this qualifier is:

/CPUNAMEJ=MC68000 j MC680081 MC680101I MC680121I MC680201

The default is MC68000.

The /CPU_-NAME value must correspond to the standard libraries and CGS environment

modules used, as summarized below:
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4.2.1.7. Elimination of Unused Subprograms. If a complete load module is being created,
the Linker automatically eliminates Ada subprograms that are not used in the call graph of the
main program being linked.

4.2.2. Using the Ada Linker

4.2.2.1. Linker Command Syntax. The VMS command line for the Ada Linker is:

$ TSADA/E68/LINK{ <qualifier> } [<compilationunit_name>]

where:
<qualifier> is none or more of the command line qualifiers listed in Table 4-1.

<compilation unit name> is an optional command line parameter indicating the name
of the Ada compilation unit to be linked as a main program, The compilation unit must
have been bound as a main program prior to linking. If the name of the unit is not provided
on the command line, the unit is specified using the INPUT option in an options file.

Linker 4irectives are communicated to the Linker as qualifiers on the VMS command line or
as options entered via an options file or SYS$INPUT. Command line qualifiers are useful for
controlling options that a user is likely to change often. The default qualifier settings are designed
to allow for the simplest and most convenient use of the Linker.

Command line qualitiers and parameters enable the user to:

* Specify the name and format of the linked output file (/LOADMODULE.
"OBJECTFORM, /EXECUTEFORM, /SRECORDS, /OASYS, /IEEE).

* Control the generation and format of listing map files produced by the Linker (/MAP,
/IMAGE, /LOCALS, /EXCLUDED, /WIDTH, and /LINESPERPAGE).

" Specify an options file (/OPTIONS).

" Specify the starting memory location for the linked output (/BASE).

* Specify the library file containing the components to be linked (/LIBFILE or /TEMPLIB).

* Control the output of debug symbol information for debugging (/DEBUG).

* Monitor the linking process (/MONITOR).

More complicated Linker options, such as the specification of memory locations for specific
portions of the code or data for a program, are input via options in a Linker options file. Linker
options may be used to:

" Specify the compilation units to be used as input to the Linker, the library search paths, and
the usage of the input files (INPUT).

" Specify the name and format of the linked output file (OUTPUT).

Control the generation and format of listing map files produced by the Linker (MAP).

• Specify the location of named memory regions and reserved memory regions in physical
memory (REGION).

* Specify the location of control sections in physical memory (LOCATE).

* Define symbol values (DEFINE).

* Specify the target machiri, which the output is to be executed (TARGET).
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4.2.2.2. Obtaining Lists of Units to be Linked. A list of all Ada compilation units that

will be included in a complete link may be obtained by using the library listing command:

$ TSADA/SHO W/ELABORATION/NAME= <main -unit>

where:
<mn unit> is the name of the main program unit.I

Library listing commands are fully described in Section 2.5. The list of included units is
also output in the link map.

Table 4-1. Linker Command Line Qualifiers.

Qualifier Action Default

/BASE Specify start location. 0
-<address>

/[NOIDEBUG Output debug information. /OEBUG
/EXECUTE FORM Produce EF load module format. /EXECUTE FORM
/IEEE Produce IEEE load module format. Execute Form.J
/LIBFILE Specify name of library file. LIBLST.ALB

-<file-spec>________________ _____ _____

/LOADMODULE Specify load module output. /LOADMODULE
(=<file-spec>l __________

/INOIMAP Control output of a link map. /NOMAP
l=<file-spec>I
juIN01EXCLUDED] /NOEXCLUDED
[/[NOIIMAGEI /NOLMAGE
(/LINES_-PER_-PAGE 50

=<Value>] (>10)
[/[NOj LOCALSJ / NOLOCALS
[/WIDTH=<132 I 80>1 ________________132

INO jMONITOR Display Linker progress messages. /NOMONITOR
/OBJECTFORM Produce linked OF module output. None.

(=<library_
component -namne>

/INOjOPTIONS Designate options file. /NOOPTIONS
j=<file-spec>j_______________

/SRECORDS Produce S-Records load module Execute 1.o:rm.
format.

/TEMPLIB Temporary list of sublibraries. None.

=( <sublib>{,.zsublib> ))I_________________ __________
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Table 4-2. Linker Options and their Qualifiers.

DEFINE - Specify link-time values for symbols.
/ <symbol narne>-<value>
f/ADDRESS!

EXIT - Terminate options list.
INPUT - Identify object modules to be linked and

f/MAIN I 1 SPEC I /BODY I /OFMI specify the search path.
[/EXPORT DEFINITIONS!
f/PHANTOMI I /WORKING SUBLIBI
[/NOSEARCHj <library _component name>

LOCATE - Specify addresses for control sections.
f/CONTROLSECTION-CODE I DATA ICONSTANT1
f/COMPONENT NAME-<ibrary component-name>

ISPEC I /BOi5Y I /OFM!I
I/AT-<address>J
f/IN- <region -name>j
I/ AFTER-< control -section -name> I<library component name>l
I/ALIGNMENT-< value> I

MAP - Control link map generation.
f/INOIIMAGEI
I/INOJLOCALSI
I/INOIEXCLUDEDI
f/WIDTH=<1321 80>1
f/LINESPERFA GE-<value>I (50) f<files3pec>J

OUTPUT - Specify complete or incomplete output
f/COMPLETE I /INCOMPLETEJ and its format.
f/LOADMODULE-<file-spec>J
f/ OBJECT FyORM - <library -component _name>!I!

QUIT - Abandon link operation.
REGION - Define and name memo-y regions.

/LOW -BOUND- <address>
/HIGH-BOUND-< address>
f/UNUSED! 1, region -name>!I

TARGET - Specify target processor.

I<MC68000 I MC680101I MC68020>

4.2.2.5.3. Specifying the Input: INTPUT. This option specifies the name of the Ada library
componlent to be linked, its usage, and its search path. Multiple INPUT options may be used.

By default. the object alssoci.Atedl with rha snPe~is-d lame 4 1sncediP' tIke NntlsAu.t If
the link is incomplete, the symbols defined in the OF modules will not be exported as global
definitions. The option line qualifier /EXPORT_-DEFINITIONS may be used to override this
default. In complete linkage, all references are to be resolved, so the Linker does not export
global definitions and ignores this qualifier. The option line qualifiers /MAIN and /PHANTOM
may be used to specify special usage for the input OF modules.

The use of an INPUT option does not prevent an unreferenced Ada unit from being
excluded from the module because of unused subprogram elimination. If an unreferenced unit
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