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Alpha i r  an attempt to provide a8 convenient a Harvert pro-
gramming 1anguage a r  porrible, within the existing rertricttonr of 
delivery time and manpower. ]It i r  modeot in i t8  objective@. It  i a  90 

be ured by prograrnmerr,not by analysts. It i n  procedure-oriented,,--

not problem-ariented. That is, the programme-~=mu;< &ate the method bp 
which the problem is to be 8dVed; Alpha doer not do automatic problem 
anrlyrrir. Alpha will  not rearrange a problem to use the H s r v t r t  stream 
unit a8 efficiently a e  p08#ibh,  but a programmer can rtiate h i s  pro-
cedure in such an order P I  to cause Alpha to use the stream unit efficiently. 
Thus the higher-level decirrionr ore left with the programmer. On the 
other hand, Alpha reliever him of the burdenrome parte of programming -
tranrhting procedure staterncntr into de-ai led machine inrtructionr,I -

aid allocating rtorage for there detailed operationr. 

Thie report giver a general description of the Alpha languap  
axid eyi tem.  Many of the detailr are s t i l l  vague, for they w i l l  have to be 
worked aut a b  the ryrtem i r  written. However, the plan described here 
i o  one that the IBM Farm Boy group believer to be within i t a  ability ts 
implement in the time available. 

The clearer? demonrtration of the nature and capabilities of 
Alpha i r  afforded by the rarnple programs submitted along w 8 t h thir 
report. The report i trelf  rbould be conridered a0 a rupplernent to tho 
program.. 

The most dirtinctive characteristic of an Alpha-language program 
18 itr --@we to an En~lirbylanguagedescription of c procedure, 
The vocabulary i r  large enough to allow etatementr to be made in rtaion-
able-mounding Englirh senttncer, and the order of rtatementr 1s one that 
might be ured in a verbal explanation. In epite of thir freedom, however, 
the language ham been chosen ~ S QBLI to be unambil;uourrlp interpretable by 
the compiler. 

I t  ir rtriking how much of each program ir devoted to data 
description and the rrelection of particular piecsr and part8 crf the data. 
W e  believe that thir  ie characteriotic of the problem. with which Harveat  
will be confronted, and the Alpha language i e  therefore aimfd toward making 
data specification a, clear and rimple a# po8rible. In this reopect there 
I_.-

recent efforts on Alpha complement the prcviour work on Tranrcxipt, which 
was aimed primarily at a rptcafication of the operation8 required. 
T r a n ~ ~ c r i p tcan then be considered to be a part of the over-oi l  Alpha 
raystem, upecifying the common operationr for which rubroutiner will 
have to be written. 

mailto:objective@


Alpha will achieve  m u c h  of i t o  flexibility and readability by use of 
a large vocabulary. Thio will include both words and phrlrsc~r;an 
initial prsr of the compiler wil l  identify each worc&andgroup the wordr 
into phraiei wherever porriblr. To avoid parribh confurion between 
word8 of the language and programmer-areigned names, Alpha will 
uee the expanded alphabet that i o  to be available on Harvert  input-output 
equipment. All words of the Alpha language will be written In lower 
c a s e ,  while  all symbolic names chosen by the programmer wrll  be 
written in upper caue .  

No matter how large a vocabulary a programming language had, 
there will alwayu be occarions when i t  i s  derirable te-a-cd to the  language. 
Thi s  can be done in three ways: ~ G ~ B L ~a programmer m a y ,  a i  in ~ A Y  

other programming rys tem,  wri te  a subroutine and refer to it by a 
Byrnbolic name. Second, the Alpha language include. termr that make 
i t  po88ible to define new wordr.  That is, a new word may be mcorporated 
into the language by explaining, in Alpha Language, how the word 18 to 
be interpreted. In i t s  f i r s t  para the compiler will ure the exJanatory 
information to replace the new word and it8 context by equivalent 
atatementa in otandard Alpha language. This is an important feature, 
plot only becauee it allows any programmer to develop specia:-purpoee 
extenmione of the language but d r o  because i t  enabler the de~eloperrr  
and maintainero of the Alpha s y ~ t e r nto  build up the language much more 
rapidly than would be poooible t f  every new term required thr writing 
of a detailed rubroutine. Finally, the L h z m e t h o d  of extending the 
language is to make available a s y g t e m  for writing generator e ~ ~ b r o u t i n e r  
for macro-lnstructionr, a r  in the IBM 7070 Autocoder ryntent. This i s  
another bootstrapping technique that ahould simplify the t a s k  %J€the 
ayutem mainterLance group. 



An editineefoblern 
-_I- -_Iu-

W e  have a fi le of an unknown number of recorda of var)img un-
rpecified kngthr .  (Max.  no. of recorda = 100, ma.%..length of P 
record = 5 0 0 ) .  The elementr of a record are the characters A to Z .  
I t  i s  deaired to edit each record 10 that when i t  is divided into pairr ,  
no pair will conriat of a doubled letter. This m a y  be a ~ c o n ~ p l i s h e d  
by breaking up an offending doublet a a  i t  ar i ses  and in icrt ing  an X if 
the doublet is #XX and a Q o t h e r w i r e . *  I f  an odd le t ter  remains at  the 
end of a record, attach an X (or a Q i f  the odd letter 18 X) .  The file 
of edlttd records wi l l  later be put through a table converrion procerrr. 
The original file need not be retamed in the  machine. T h e  w d c r  of 
recorda within the file l a  not irr.portant, and there is no c o r r c h t i o n  
in the prcrcerraing from record to record. 
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line 1: 

line 2: 

line 3: 

line 4: 

line 5 :  

line 6: 

'input' 

'FILE : ' 

'file n' 

'max n SYMB' : 

'RECORD' : 

'record ' 

'SERIAL' 

'46' 

'TEXT' 

qmaxn SYMB' : 

'CHARACTER' : 

domain = 

alphabet n 

a) an explanatory word for readrrbility 
b) ia word signifying that what follow8 

ascribes data being ruppiicd loom the outride 

a aymbolic name for the data down to the next 
name at the same hierarchical level 

mcanr V'thiei u  the content, of a certain 
p h y ~ i c a lfile called n on the muter  Xirt 
held by the rupervisor. I t  it doem not in-
clude the introductory and final data on the 
file: which dcrcribe the file and ive chcckr -
~ d the logical contenty 


a bound for the amount of input tor the rpace 
atlocation routine (when it  i r  written) 

the f irs t  and here the only - breakdown0 

" of the rtructure FILE 

rneanr i t  ~b a logical record. Whether in thir 
fi le the recorda are dirtinguiahrd by EQR 
mark. or countr i r  a concern of the suparviror 
hut not the  programmer 

the f irrt  breakdown of RECORD 

4 decimal d ig i t# .  If thir i o  e-YCIto be treated 
ar a number without other rpccls i t  is a 4-digit 
number. 
e-. 


The rccond breakdown of RECORD 

mean8 all the remainder -til the next 
aerymhlic name on the mame hierarchical level. 

more for the space aUacrtox 

the f i r s t  (and onAy) breakdown of TEXT 

t h e r e  i t tmr (CHARACTERS) come from 

an alphabet i r  an establi8hcd collating 

sequence. in thie ca8e alphaber 1. ir A d  2 

arid tho domain definition could have been 

rmuttcd,  thi8 one thereby being Implied. 

(I"h18 ie  true of the bottom tlenient of a 

hierarchy. } 




lines 9-16 	give an alternative formulation when the program 1 8  to be run 
at various timer with the particular file mpecified at running 
time 

line 10:  	 Here MOSES ir  a r y m b f i c  name for the file number. I'he 
compiler is faced with three alternrtivsr: 

a) MOSES will be given byan rtatement 8omewher.c later 
in the input rtatcment 

b) 	 MOSES wi l l  be 118ted as an input given at running t ime  and 
the object program will  have to arrange to pack i t  up (thir 
ir  the alternative ahown here) 

or c )  MQSES will  be calculated by an = rtatemtrnt operation later 
on. In thir program rince only one file ir being wead tbc 
input would be unspecified and the program thrown off the 
machine. 



A little editing problem'' page 2 of 2 
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I I  i f  i t  i a  not ' X '  the+ put out t X t ; eirc put out ' Q ~  
i 

12 
I 

I 

13 i f  they a t e  *unequal then ppt them out 
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line 1 : 'program' : a) an explanatory and for readabifity 

b) a rignal that input descriptioa f r  *dad 

c )  a marker to break the hierarchical 
structure of 'do' loops. 
am earily hove been occomplirhad by 
the following camment in accordr'ke 
with the r d e o  of Lime 23, 

Thiar could 

lint 4 
an 
a 
n 

l int 5 the S Y M B ~  

line 6 ' work with SYMB' 

: a comment with nu effect on the program. 
An X ti the right hand column mean8 #hat 
the stiterncnt continuae on the next line. 
No hyphen rhoufd be uaed to divide 1 mnb 
at the end rince the kav o u c h s r  probsbly 
would be forced to divide the line 
differently , anyhow. 

: npaces may be left for readability 

: this 1) indicetsr the greatest amouat of 
material that needs to ba prorent for ths 
current praceasing. 
higheat hierarchy t t  give# info about 
how much need be read iato mernom at eae 
time for the apace allocator. 

When tht, i a  the 

3) aeto  up indexing to obtain the itquersce 
of S Y M B r  

4) if 1 item i o  taken. ~ e t 8  up implied 
reference8 to the member8 a a  - A ,  4, 

I .  and/or a8 { f irat l .  'aecond~, . . 
'fhcre will gtnsroUy be a hierarchy of a;rkcs. 

: partly for readabilityl partly to help t&+ 
compiicr to ret up indexing for genina air 

!taking TEXT'. However. I feel that the 
more elaborate procedure help. the cam- 
yiler enough to make it worth while] . 
TEXT now replaces RECORD a8 tbs implied 
qrmbol if  any i r  rsftrrrd to, 

ditld, [There ir 803TiC dUd#tiOtl i  Of  3 ~ 8 t  



line 	7 'ideatify by SERIAL' 

line 	8 'take n S Y M B '  

h e  9 ' i f r  'only n remain(8)' 
'6n r e m a i n '  
'6n remain' 
'partial f ie ld '  

.. . . then 
. . . ; else 

: a) 	 rpecifier a field whir-h is sufficient to 
identify the item worked with for futurt 
reference. 

r e t s  up a table (impfirit ,  explicit?) 
between order of prc)cearing and 
identification to the  outride.  

cb 	 an identification can not be referenced w 
implicitly. Thur TLXT is at i l l  the 
implicit referm ze.  

This i e  rubordinate tc;. TEXT LO i t  aet r  up 
indexing to aecure (the next) two characterr. 
CXARACTER(S) is now the implicit reference 
and the two can be identified as - 1 ,  -2 ,  or 
f irs t ,  rccond. The compiler maker a note 
that i t  murt have n. i f  t h e r e  are none i t  go88 
hack up to the top of thc next higher hier-
archical level.  If there are some but not 
enough it  will  look far inlrtructionr how ta 
proceed. If no much inerructionr are farth-
corning i t  will drop the clement8 and 
procede ar  i f  there w e r c  none. I f  there are  
enough it will look fox irtrtructionr on how 
to handle them. 

' i f t  introducer a condktian extending up 
to the word 'then'. If the condition ir  
rratisfitd the operatiorma following 'then' 
are  performed. If the c%ndit ionrare not 
aatirfied the rtatements following 'elare are 
executed. If only one positive action and 
one negative action are apecified the whole 
thing should be written a o  one l i n e .  If 
several porit ive actions are specified, they 
should be indented under the'if 'while thtx 
'e l ie '  ir put under the'if'. If  3 3 con-
ditions are involved thev  are aligned and 
the appropriate actions indented under each. 
If  there is an 'else' ~ ~ b t - r i n gother8  it fall8 
under the 'if.'. 
The lart named aymbol CHARACTER- ir 
implied here. 



line 10 $put SYMB out' 
Pro 

{put out SYMB' 
Pro 

: 'put out' meanr form into a result rtrsam. 
It doer not automrtically imply writing of^ 

tape or printing, tho the writeout might 
happen automatically i f  memory became 
f u l l .  
CHARACTER. 

The pronoun 'it' rt ferr  to 

l ine  11 'if .. .then,. ;e lre . .  . : See line 9 .  'it' aqainrcferr to CHARACTER 
Thir ir s rubordinrte ' i f 8  and i r  teated only 
if  'only one remainbf. 

line 12 'end of processing SYMB' : determiner at what hierarchical level SYMB 
if4 being procer8ed. 
level from this place downw)rd. Setr 
trigger Baying thirr procerring level is 
finirhed. 

b o k 6  &nopr at that 

Backs up ta top of next higher level. 

line 1 3  'they' 'them' both refer to CHARACTER(S). 
indentation# immediately above 10 new 
implicit name had been generated we would 
ncverthelerr have reverted to an implicit 
'CHARACTER(S)' since thia 'if '  i a  on the 
came level a s  the 'if '  on line 9 .  

If in the 

line 14 'they' : ar in line 13  

line 15 'first C H A U G T E R '  : f i r s t  refera to the implicit numbering of 
line 8. Actually here and in Arne 17 
'CHARACTER' could have been omitted. 
"first CHARACTER' is now implicit 
reference 

line 16 'it I : referr to firut character 

line 17 'put back S Y M B '  
'put S Y M B  back' 
'iecond' 

. brck.up approprirtt indexing 80 there  
item8 wi l l  be at the heat4 
m m c  a a  ' f irat '  in line 1 5  

line 18 'do thio' 

' for '  
'all S Y M B '  

indexing for thir hierarc h i c d  level.  
repetition startr from the top statement in 
thra leve l .  
introduces extent of repetition 
look at the extent of SYMB defined eIrewhere 
and exhaurt i t  in order 
f a r  minimum of (all , R I  
introducer method of rtopping 
built-in name for output stream 
control for rtopping irr an the output. 
course i t  stops Sooner i t  the input i r  exhaueted. 

of 



fine 19 'call SYMB:'  : a labelling rtatement 
'the r e r u l t '  : w e  l int  18 

tnew ' : has meaning only i f  SY B ha8 occurred 
before. Tken i t  traarfers the label frum 
the uprocerred material t o  the procerasd. 
Thir i r  logically dona item by item. The 
old material ir  no longer labdltd; caacqy 
when i t  can be dertroysd for new l)fR)ra./a 
arpace is not altogether clear. 

line 20 I( new TEXT, old S E W ) ' :  thir meam the adjoining En this order @fthe 
two fields. 'new' X believe ir  u a n e e a r ~ ~ y  
tho probably mnemonic. 'old' mean8 the 
uaproccsred material or f iddr  arrocfited 
with it. 

PROCESSED G# RECORD : I would hove l ikdto crJZ them 'new 
RECORDS but I a m  Ugcerfain yet 

w h a t  would happen in the next rtatemeat. 
A hypotheair ir  given i i  line 21, 

line 21 'do thin' : rpecifier repetition at the levti of kseCQRD 
for all RECORDS unltrr we rpecificdly aray 'newiwe W I r  

in indexing 'do' rtatementr refer to ?ha 
original hbelr  at the tap of the kierrr&ic&l 
level, mince for the urrprc.sctrred matelrial 
the old label i a  the only applicable one. 

line 22 " " ... * t  : A carmnent; with extra quote mark at tbe 
front ir  a marker to r a v  that aubrtquent 
proceasing i a  logically dirtinct. If the 
comment here tor in liwm 2-3) 1. it.cff 
-.___1__1_-

to 
contain a quote, uuc mingle quotea *aide. 
dz. comment may provide a label far the 
fallowing rtatement by capitalising nome 
word8 in it. The f i t r r a  contiguoui #et  of all-
capital word8 not acpraroted by punctuatt&n 
except c) ir the label, 
e.g. "STEP ONE : Qe Jumpit' 



-#e are given 100 permutations, each of 35 dement., andB wirh 
t-a calculate the cycle rtructure. The printout rhauld exhibit the original 
permutation 01 well as  the cycle etrutture. 
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"Determining the cyclerr of a permutation'' pOgC: 1 Qf 1 
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2 5  end : 



line I 'input' 

line 2 'FILE' 

'file a' 

'100 RECQRDS' 

line 3 'RECORD' 
'record' 

'45 ELEMENTS' 

line 5 'program 

tine 7 'form a t  

'table T: ' 

'for i = l ( l ) 3 5 '  

line 0 'form a' 
Ilirt L:' 

'1 (1)35 ' 

'initial 1 y ' 
'1 (  1)3%' 

I t  1 8  line 9 

: nraxkr beginning of dtrcription. of &tr 
entering the prosrun from outside 

: 

: 

: for storage allocatioa 

: the rubdivirian O f  F L E  
: a phyrical record 
: for rtorrgc allocation 

a symbolic mame - here never needed in the 
program 
a phyrical file named and referred to brJr 
ltha rupsrviror Jy;h 

& ;i'"'u u #& 

1 the 8 U b d i I d 8 i O x l  of RECORD 
: p i n t a  out extent of variable 
: mean. it can be 1, 2, 3 ,  . * .  , 33 

: marks the beginnin8 of procearing 

: r e t  up indexing to pick out the raqusnce 
of RECQRDS; work withay rt P t ime 

create the object mentioned and label i t  
fox reference 
'tablet implier a tranaformartion. Whenever 
T( is encountered a t  wil l  do thir con- 
verrion 
on the left are the lifgumcntr separated by 
cornme8-; on the right the entricrm 
SYMB. j;m, ir a d m y  variable 

k, fL, 
1, 

enumerating the rabdiwirion of SYMB. 
oayr the rubdividonr of REGQRD are 
taken in 1, E , .  . , 35 order. Now t h t  i b 8  
been enrunerat+d it ir releared far further 
UIC * 

: I). lint!! ? 
: 

: 

: 
: 

a 1i.t a8 ju+t that. 
i t ,  i t  c lorei  up. 
in this poritisn it giver the type of element8 
on the list 
ray# what i r  on the h a t  to artart with 
the lirt L, is origimlli.y 1 ,  L, . . . , 35 

If ztemr axe deleted ftom 

P comment 



a 

line 10 ' l irtr C' 

t t  t ?  	 a comment 

This is indented becrerd:rrethe elatcmentr refer 
to 1i.t @c.  
wherear Tor8giver 117 enumeration, Owherd 
introduces a combiner; enumeration-cnl-
crdation in the next l o m r  level of the 
h i e sar a.hy 

the firrt element on C i r  the f i r s t  clement 
"3x1 I,. [I€ the domainrr of C and L, had not 
d i o w e d  ohia an crttrr indication mhodd come 

ih 
gives the rule  of cctlciilation. 'The i 
element of C 1 6  the t tmsforrn  by table 'f 
rzk the ( I - l F .  

. rneanr the last elertcnt of I . ( 4-11 
eanr the  next to- thc, h a t  c 

i a  the element ouch xkat 
the transform of t h e  l a n t  clement of C eqwlr 
tSe f irs t  element of et, 

line: it5 'de le te . . . f rom) '  from an ordinrry Irrt ~ h i 8mean8 rtrljirtc out 
and clore up . all eltmentr of C 
from l iat  L 

l ine 17 'do thief 	 indication of repetition back tc  beginning of 
thir hierarchy - in ZEW c a s e ,  line 12, 
pointr to condition fo' atopptng 
there are no element:: 

line 18 'order . . - py 1 	 place the elenientr; in the order to be3n 

%pacific$i f  the w t d  Fdescend~ngld a t n  not 
occur in thim r ta%cmc-i t , the o r d e r  101 

a built-tn operation ~ i h s c hrerulta in 
categorizing each element by tho number of 

ube~ernentr. Here  tat number of clement8 
in each C would be c<+unttrd. The 'order bv 
length! would put the cghortert ne firrt, e t c .  

eignif iee  end of camp-ete grogram 




