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Customer Support 

Thinking Machines Customer Support encourages customers to report errors in Connection Machine 
operation and to suggest improvements in our products. 

When reporting an error, please provide as much information as possible to help us identify and 
correct the problem. A code example that failed to execute, a session transcript, the record of a back­
trace, or other such information can greatly reduce the time it takes Thinking Machines to respond 
to the report. 

To contact Thinking Machines Customer Support: 

u.s. Mail: 

Internet 
Electronic Mail: 

Usenet 
Electronic Mail: 

Telephone: 

Thinking Machines Corporation 
Customer Support 
245 First Street 
Cambridge, Massachusetts 02142-1264 

customer-support@think.com 

ames ! think!customer-support 

(617) 234-4000 
(617) 876-1111 
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1 About C*, Versions 6.0 and 6.0.1 

C*@ Versions 6.0 and 6.0.1 are the initial release of a new version of the C* data parallel 
programming language. This release supersedes all previous releases of C*. Programs writ­
ten under these releases will not run under the new release. The new release has the 
following goals: 

• 

• 

• 
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To support data-parallel programming idioms that C programmers can understand 
and use effectively. 

To allow efficient access to all user-visible components of the Connection Machine 
system (for example, grid and general communication, scans, spreads, and re­
ductions), so that coding in C* is almost as efficient as coding in the CM's parallel 
instruction set (Paris). 

To allow dynamic behavior. 

Versions 

The two versions of C* included in this release differ as follows: 

• 
• 

C* Version 6.0 works with Version 5.2 of CM system software. 

C* Version 6.0.1 works with Version 6.0 ofCM system software. 

Note that C* version numbers do not correspond to CM System Software version numbers. 
There are no differences in these C* versions other than their use with different versions 
ofCM system software. Either Version 6.0 or 6.0.1 is installed as the default in your sys­
tem. To use the version that is not the default, specify the -release option when 
compiling, as described in the C* User ~ Guide. 

Back-compatibility mode is no longer required for C*. 

1 



C* Release Notes 

TOi1lS.eithe qmlpilerfor the pre-6.0 version of C* ,'issue.therorilmand ocs instead of cs. 
(Check with your system administrator; this version may no longer be available on your 
system.) 

~ ,'c 
''':.. " ~ > 

3 Documentation 

The documentation for C* Versions 6.0 and 6.0.1 supersedes all previous C* documenta­
tion. Besides these release notes, it consists of the following: 

~. ". • The C* Programming Guide, which describes how to program in C*. 

, .... ~... The C* User s Guide, which describes how to develop, compile, execute, and 
'':. ':,~,debug C* programs on a Connection Machine system . 
• ,,' L~Jo ' .: " I ~. ; , . 

In addition, a technical report that provides a reference description of the C* language will 

9~~tf~J~b~~1~~~teJY. Please note that this t~chnical report includes descriptions of fea­
tures of the language that are currently unimplemented; these features are listed in Section 
4, below. 

4 Unimplemented Features 
'f ~.~ .~ '. : ,," '. '. 

The fol1owmg' features of C* and ANSI C have not yet been implemented: 

• safety checking 

• parallel bit fields 

,,~\~, "par~el enumerated types 
iO ...... ~ ,! ," " 

• the physical_index function 

• 

• 

assertion grammar 

non-constant subscripts for array declarations 

const and volatile 
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• scalar versions.-of.rthe bbol.epy,boolmove, boolset, and bob~emp fuilc1ionsT 

• trigramS 

• shape axis alignment 

In addition, please note that each dimension of a shape must be a power of 2, and the total 
number of positions in the shape must equal the number of physical processors in the CM, 
or be a power-of-2 multiple of this machine size. 

4.1 Front-End C Compilers Are Not ANSI "!' ... 

The C* compiler works with the C compiler on your VAX. or Sun front end. Currently, these 
compilers (in particular, their C pre-processors) do not conform to the ANSI standard for 
C. This means that you may be unable to take advantage of certlun featu{es of'~ ~t are 
new to the ANSI standard-for example, ANSI libraries. When d6i:hpli~t 'tbfii~ilers are 

released., these features will be availab~e~ '. .PD. :.: ,no;J!bb.~ ::II 

This restriction does not apply to function prototyping, which is~;&~~ti~d~Vgii1b1~ 
,. ,:. M)Y .. "'j '"t,-tt,...f ¢.f'+ -f(~ ~"~'''''~n' through the C* compiler. .. . C"".'" " .Id •.• ~" " .. ""',J.',' 

:11'0,"";.0 ,c" 

5 Restrictions 

This section discusse~.~own restrictiop.s in the Version 6.0 and 6.0.1 rele.at~~.~~~~i .. ,~ 
+.', 'I 'l! .... -f.'-.;~' . .IC",.~.o.>".:rlt 

5.1 Programs Can Become Too Big for the VAX Compiler 

On a VAX., compiling a C* program may result in one of the following error ~~~sa&es: 
," ) .. ,(' ..... t 

Out of temporary string:"space 
btw: Branch too far: Try -J flag t' 
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The problem is that the .. c file produce by thecsY;OIPp~tpp:;largeJor the VAX C 
compiler. (Using the -J flag won't help if you receive the latter message.) The workaround 
JSi9~:lJP your source file into smaller fil~s.,A1so,if~o\lh.iy~ IQng,~tions in your 
prO~;1:rysplitting them up into .§maller functio:t;ls.. 'i f!?,;( '~<J',' ',~:}q,r,I1i.; 

5.2 The rank Function Doesn't Work with a Segment Bit 

The rank function in the communication library currently &es~iibf aeeep':ii,segtnent bit 
for an argument. Specify either CMC_start_bit or CMC_none instead. 

".1,"'.; ~";~'. ; '! ". l··r.· .. ·~' . ~:'. ,:H!::i:. ~,·.i 

", 

5.3 The write_to_pvar Function Doesn't Work with boo Is 

The write_to J>var function in the communication library currently does not work cor-
rectly when the front-end data to bet written is ,ap..aI'fclY ofboolS, > • 

•. : :~/.i (r~, .. ~~ I (". 

5.4 Grid Communication Functions Limited to"1~~ ~,~ts 

The grid communication functions have versions with a lenqth argumep.~ ;~atJet you 
transmit data of any length. In the current version, the lenqth argument must, be,12~ bits 
or less. The affected functions are listed below: 

from_qrid 
from_qrid_dim 
to_qrid 
to _qrid _dim 
from torus 
from_torus_dim 
to torus 
to torus dim 

, ' .1'; ~:" 
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5.5 Incorrectct:.ine!NumberSi , .. ~~J H· .,:.1"1 .;. Ine~··~(rIC; '·;.0.1' 
," , 11:- ',"(2 T):! .1~~ h,{ffF\,, 

Infrequently, intbrrett il-iileVdirectivesWil ippear in the intermedil:tte ::. c me.lSimitarlY., 
the line number may occasionally be:mcor-rect in error messages fromthel~6tfipn(ftj';!IY11 

We would appreciate hearing from you if you run into either of these problems. 

5.6 '" :R[pbl~nl with Error Recovery 
~. J. .. 

'::,~ ;'. i :"~~~t :':.L 10~: 

Occasionally the compiler will fmd an error in a program, print a message, and then be 
unable to continue processing the program. Instead, it reports an internal compiler error. 

We would appreciate hearing from you if you run into either of these problems. 

C' ~,~- . i.; ~ J "·1r ~;.':-.;':. ',r4
: "d" 'i'" : I: ~t l. 

5.7 Negation of Unsign~&C()nstan'ts 

The compiler incorrectly optimizes the following code: 

" 

To work around the problem, do not negate the unsigned constant. Instead, do the follow-
ing: :'\i:S.F _ '.lIo-:J:l 

e1f.,_b .. , ~J:. >? .• i!!OI':!::t 

u = 200; b:·"~,,,.,o::t 

f -200; 

'. ". '. ~*"l ~. :):1 ;ttC':.L:! .N'" ,_ 
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'. . .. i"< i'i'" he" --" rI···· '>' '-:H~~ -" ........ ~ ,., ':.'.0'" .,,,.' 
.< '1>.: .<' ;, j.. .. !', '.;.J" ;i, ~ ','" t t ~ ¢rl a f..~' ~ r. "...... '. /,""~ 

An. anum Cbnstant cannot be re-used as an identifier in a places where the anum definition 
i~ ~~bIC!l.Fo~ ~~p~e, ~~ compil~~,9llP'er;~Pfo,ducy~ ~ ~yn~F.~f¥i:fqr,the;f9\Wwing 
legal C code: :.d)ii~ 'r." .'ti""'-:ill,.,.~ .'/W ~;, 

enum enuma { a }; 

main () 
{ 

int a; 

The workaround is to use differentiiuunes-;' " 

...,,, :.::.: .. "l . '. 

,5:9 WSriipelivalllid'i l!xp;1esSiori§ AiW_~YMDabnl;inaA. t i''';~, 
'arallel Variable Declarations /!i"rl:~'!6~S!:,: ;\ ., 

When. \\SllIgl''shal'e..l~(!f(rex¢essit>n iil deelatiing lriultiple 'paraUetvafi:abfes;:~6ie-that 
the exptestit>'itiS~tttylt"~1:eafor~Cbi>aiaI1et 'v~M)le? FOt dMhple= l~ .~ir: 

in t: (s (» i, j;o 

If s () has side effects, i and j may not be allocated in the same shape., ~ ,~" ~:~ •• 
, ~ _ •• > .,' ",,.,..\ 

r .' , .. " ,. ~ ,J, ."", i 

The workatound is to assign the result of the function to a temporary sHa'Pe~ and -declare 
the parallel variables to be of this shape. For example: 

shape t =$ () ,; 

{ 

int:t i, j; 

r C.: . ,'\ 
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5.10,"USflorod'ouHf'JOpetatate BodtptainatDcWM)dtnJtlnt:3.6 
I;xpressions They Shouldn't R~ach 

... ~. r-Wt,~ tit ,.~ ::;i~"t~· .\~ ~~'~~:<I!;j{~ ~: .... . ~G~·~t, ~ ": .:,' ! ' .. !! j~ > :':-.: .. ->'; :j.J ';. ~~.~.r.~1"d:@ ,~.;~ 

The cdttipiiOll erYi8J.uaies ooiis'tint expreSsions; it shoUidntf ie.tch m op~a:furSliker; I 'P;~~'t i:: 
For example, the following line of code:';:»!";';" .. ;t'j; 

int i = 1 I I 2/0; 

produces the error message 

bad constant expression 

even though the compiler should not evaluate1:\t;rCxRrp~iC?1l.2/0:r" 01 2= 

A.~~,~9,{e~;.:C# ap.~1M8 ~J?'~~ t9 ~§R.l!l~[~'~~il;~e~!Ilta..t!P» 
fault at l]Jl~~~,oJi ~~l(), 1~,f~no~1~~J9~~,4~§ l\9!-~,W;Of~.~f4r~ --t/,J 

main () 
{ 

a = &b ; 

i = (*a) [0] 

} 

For this code to work, compile the program with -00 to turn off optimization. 



8 C* ReleaSe Notes 
@ Ii.; :il: Flm:r:.n!!lJ I!i. !!.ili!. n~®&_mii!l%l,%<'m'&MS%i&@!jI~:j@I$i~:Wl ITJ j ';Iufi&iuiwi.& Ii n f·u:::l[m::.:~~!lw. 

~~1i_1ia~.~~~~~~~lHif!n;DOes Not 
. . ,. ',." ~'. '. ' .' 

.. , .... 
",Cnull) ", line 0: warning: cMc ..... r~tutn __ v;itno1::. reqUired' in func­
tion foo 

.;.,.i.~ ~'. ~' • .':" . • , 

You can igilore this message; 
.' ' 

·6', ;D.()curne.ntation.:Errors: .' . '.', '" .,' .' . " 

~. . 
't' "' 

·/$~1· Incorrect: Descriptiori' Qf $endFunction' 
.( i.. . :, .. :.~. ~'.: . ".' .:.::.~': :.',.. '.... . ,:' ":".. ' .. . 
:~.:~~I>t:i',»l.,ofth~ p~etmofthe,send fimCtiOIi.·~\~ctib1l14.3.1, ~e'217, of the 
·C*-:!70ir4tri:ming"(n~ide! Staie$~e Source 'is~' scaI8t~~~r to apSlauefvariabl~1n f~t, 
,~l~:~e~~~~ed~~ .. ~t the~~rijng~ithe's.~nalid theexamp1es Jatef 

~. .. . 

t;;~t,t;~~ ~~9~S 
,.: .... i-::,~~;.~ \">,;~7"~':" I.,,",',' . ~:,,>:; .. '''''\'''' :',:'.. .,' " .. .' 
,~le C·:~gm,ins:are av~bJe,'on:'rme~, .ConSult yoUr ~ :~Sti-8tot. f'or,tJi¢.~ 
i&ation"Qn~~:~~-"" ..... ;"" ..... ,., 

!:"::;}:!I;;~~Z~:"'" .. ~.,;".;' .. ' ~ "':~ 
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Supplement to.t~~ C* Release Notes, 
Versions 6.0 and 6.0.1 

The restrictions listed below were uncovered too late to be included in the Release Notes 
for C*, Version 6.0 and 6.0.1. Please add this sheet to the Release Notes. 

Send Operations with Wrapping May Produce Incorrect Results 

If you want to use a left-indexed send operation with wrapping (using pcoord and the %% 

operator), make sure that the second operand of the %% operator is equal to the number of 
positions in the dimension (for example, by using the dimof function). Using this syntax 
with other values may produce incorrect results. For example, the following code produces 
incorrect results if n is not equal to the number of positions in axis 1: 

int n; 
/* ... */ 
[.] [(. + 1)' %% nJa = a; 

·1ltewOitarDundjs to~""""_ami·8i6tmnctiohflrom theC*dwn-
·~.lllibraryto do the se~miMy. . 

'·\,';.····~;·:;.t_.li.,.sbAte Not 'Dea~rtVOtoFCo_eJ 
, • '~:. ' . ..,~ ... ~frf:$tatement -

-;~l;hapes alloc~WithiIi a~.ftmction o~ tT8iiofoelli!ocatbd:wheIlYouleave the function 
via a'·I:41~~mentpor theblock"Via-~-qoto;- contfH&e; o; .. ~ mlteme:t1t::1ms 
could Cl1iS61~ to"¥tm out ofVP:~8ts. Oni,wormomid is t6'Wt'iSiitre yOUr code So 
that it eXits an)M)1bbkoi·fUnctioncd~gq6cat·SH.a'Pi::de~lariiti8hs ~USh:the-bott6fu; 
another is toillove·'the shape dec~on-·eutofthe· function or block. 
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