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ABSTRACT. Most suppliers of APE have not

yet implemented the STAPE convention for trans-

mitting workspaces from one installation to

another. This report describes three workspace

representations which may be used on a

• DECsystem-10 for this purpose. Two are partial

Implementations of the S2~APL convention: one

for level 2 of the convention, the other for

level 3. The third representation is a terminal

transcript file which is to be used as an input

file. In addition, these representations may be

used to reduce the disk storage required for APE

workapaces on the DEC’system—lO.

Key Words and Key Phrases: APE Workspace Interchange

APE, Workspace Tr ansfer ,

Software Exchange

CR Category: 4.49
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1.

1. Introduction

This report describes three representations of an APL workspace which
can be used to move workspaces from or to a DECeystem—lO . The terminal
transcript representation for moving from a DE’Csystem—lO assi~ es that the
destination machine is able to read input from a key paired ASCII/APE file
as though the contents of the file were typed on a terminal. The second
and third are implementations of levels 2 and 3 of the proposed STAPL con-
vention for the interchange of workspaces (21. Since the level 2 implemen-
tation is a key paired ASCII/APE representation, both the sending and re-
ceiving installations must be able to read ASCII files. For level 3 the
workspace is converted to a bit stream and this representation is intended
for exchanges between a DECsystem—lO and a machine which does not support
ASCII files.

Programs have been written for the DECsystein—lO to produce the three
representations and to create APE vorkspaces from the level 2 and level 3
representations of the STAPL convention. For the key paired ASCII/APE
files, the programs described in (3] can be used to write the disk files
on magnetic tape.

The terminal transcript and level 2 representations described here
have been used to move workapaces from DECsystem—1O to APE/VS on an IB.’I
370/158 and to Z’iZ/127CS AP&. There is no claim, however, that the programs
described in this report are completely correct and users are advised that
there is no guarantee that their workspaces will be transferred correctly
by any of the three methods described in this report. This caution is espe-
cially relevant to the procedures for the level 3 representation; these pro-
cedures have been tested on only a small sample of workspaces.

APLSF, as implemented on the DECsystetn—lO, has several features which
are not generally available on other APE implementations. It is desirable
to remove most of these dependencies before transmitting the workspace.
Section 2 describes some of the more important changes that should be made
prior to converting the workspace.

Section 3 describes the terminal transcript representation and Section
4 the level 2 and level 3 canonical representations. Section 5 gives direc-
tions for using the workspace GENTT to produce a terminal transcript and
Section 6 directions for using the workspace GENCRV to generate a workspace
canonical representation at level 2 or level 3. Section 7 describes the
workspace GENWS to create a workspace from a canonical representation file
on the DECsystein—lO. Listings of these three workspaces are included as
appendices.

2. Workspace Preparation

If there are locked functions in a workspace , these functions canno t
be converted since it is impossible to obtain the character representations.
Therefore, any locked functions which are to be transferred should be re-
placed by unlocked copies prior to the conversion.
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APES! differs from other APE implementations in that two characters,
carriage return and line feed, are used to separate lines; others use the
single character: new line. For example, in APES !:

2 p,C
while in APL/SV:

C•4-’
1 p, C
Since the character pair — carriage return, line feed — will not be converted
into a single character by any of the three procedures discussed, it is desira-
ble to replace all occurrences of carriage return—line feed with some other
character . For the terminal transcript and level 2 representations , this
must be done before a conversion is attempted ; in fact, for both methods,
all control characters must be replaced since the files generated are ASCII
character files.

APES! has a number of system functions for communicating with the file
system. These include 048S, ODAS and DCLS. These strings will cause errors
in other implementations and should be replaced with user defined function
names . More seriously in terms of transferring, the APES! input/output primi-
tives (~, ~, ~~). are not supported in this form in other implementations . These
APES! characters will not be recognized as valid APE characters and it is,
therefore, important that these APEIS! primitives be replaced by user defined
function names.

APES! includes system commands in the domain of the execute function
(*) but they are excluded in the IBM implementations. If such expressions
remain in the texts of functions , they will result in an error when execu-
tion of the functions is attempted. Similarly , the APEISF unquote function
(E or j.) will cause errors and will need to be revised at some time.

The limited editing possible in APE is not adequate for the sorts of
modifications discussed above and the function SOS described in [1] which
permits entry into SOS from APE is particularly useful.

3. Terminal Transcript Representation

Some APE systems support a means of reading a file as though the lines
of the file were typed on a terminal. The command )INPUT in APES! is an
example of this facility. If such a facility is available at the receiving
site, it is possible to substantially reduce the computer resources required
to transfer workapaces by simply writing a terminal transcript. There is,
however , an important risk associated with the use of this representation.
If the terminal transcript contains APL characters not available in the
destination system, a character error will occur during the reading of the
file. If this occurs, the entire transcript file must be edited it may be
necessary to start the workspace restoration from the beginning. Consequently,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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3.

if this representation is to be used, the preparation discussed in Section
2 is particularly important.

In this representation , the value of a variable is formatted as a char-
acter vector and the output to the file is a sequence of assignments to the
variable, followed by commands to reshape and execute, if the variable is
numeric. For a function the output is a sequence of assignments to a dummy
variable of the raveled canonical representation of the function definition,
followed by commands to reshape and to fix . The resulting file consists of
a sequence of connnands which, when read into an active workspace, result in
the reconstruction of the original workspace. In addition , the file contains
system commands , at the beginning, to clear and to rename the workspace and ,
at the end , to erase the dummy variable and to save the workspace.

As an illustration, consider the workspace 11tJI4BEE:

.(~~‘-2 50110

1 2 3 4 5
o 7 8 9 10

v Y
c i~
£2J ‘S~ /2~t~A L ’

For a file line length of 30 , the terminal transcript of the workspace
would be: -

) ~~~ 4z~
)#.I~’ ~JJ.~ bL~
J.F.10

~~~~ U
~~~~~~ 13ä~~o404040747Q3~~[i3

~~~~~~~~~~~ ‘30’

AA i~L’

A. ’-~(~(,’1 2 3 ~ 5 6 7 8 9 10’

-‘- 2 5p~ A

~AL~~- i  1Q~~~A~~
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4. STAPL Canonical Representation

The level 2 and level 3 representations described in this report are
based on the STAPE proposed convention for the interchange of workapaces.
A st ream of canonical representation vectors , one fo r each of the individuals
in the workspace, is generated and written to a file. For level 2 the stream
consists of key paired ASCIIJAPI1 characters and for level 3 the individuals
are encoded as a stream of binary numbers. This stream is appended to a
stream identifier and a translation table. The translation table is used
at the destination to convert the workspace stream of bits to APE charac-
ters and for level 3 the individuals are encoded as a stream of binary num—
bers . This stream is appended to a stream identifier and a translation
table. The translation table is used at the destination to convert the work-
space stream of bits to APE characters .

• The STAPE proposal defines a canonical representation vector to be of
the form:

<length><type><naiae><space><rank><space><shape><space><elements>
In this report the types are restricted to:

C character variable
N numeric variable
F function
P pseudovariable used to describe the stream

For level 2 the stream which represents the workspace has the form:
<wsid><crw . . .-< crv ><end>n

where <wsid> is the canonical representation vector naming- the work-
space

<crvi> are the canonical representation vectors of the individuals

<end> is the stream termination vector

The level 2 canonical representation of the workspace MUMBLE would be:

1~ k;i.3IL, 1 ó •~~~~L~~~V~ PP U 109.V
0 d~~..IIO 0 130!VUCT 0 1.13

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1 0 8
vJiL 0 0~~0iY 2 3 10 1’

‘5Ei~ RAL ’ 3O NXX 2 2
~ 1 2 3 ~ 5 5 7 3 9 108PE:JD 0U 

-

For level 3 the characters of the canonical representation of level 2
are further encoded as indices of a vector of the APL character set used by
the sending maching. These indices are then expressed as binary numbers.
For example, suppose the execute character (a) is the 110th element of this
vector. Assuming the index origin to be zero , the execute character is
represented or defined as the index 109 and would appear in the bit stream
as 1101101. In this way, the APE characters of level 2 are expressed as
binary numbers at level 3.

-~~ - -
~~~
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To reconstruct the APE characters from these binary numbers , the array
TRANSLATE is defined . Each row of this array corresponds to an APE charac-
ter available at the sending installation and the number of columns is the
maximum number of overatrikes required to print the character (for charac-
ters requiring fewer than the maximum number of columns, the remaining col-
umns contain the character SPACE’). The array is then converted to a level
2 canonical representation vector and encoded as indices into the ASCII/APE
transmission code vector. These indices are expressed in binary and this
representation is attached to the beginning of the workspace bit stream.
At the receiving site , this translation array is decoded using the ASCII/APE
transmission code vector to a character string. This string is then con-
verted to a character array which is used to construct an APE character vec-
tor. The APE character vector is then used to decode the remainder of the
workspace stream to a level 2 representation.

5. Generating a Terminal Transcript

The following directions for generating a terminal transcript of a work-
space assume that the workspace has been prepared as described in Section
2. All of the directions use the workspace name MUMBLE, all occurrences of
which should be replaced by the name of the workspace to be transferred.

After the workspace is prepared, load it as an active workspace:
)EOAD L~1TJMBEE

Next copy the terminal transcript generator and begin execution as in the
following transcript:

)COPY APE : GENT
MINIT

DESTINATION WORKSPACE NAJ4E : MUI? (BLE
OUTPUT LINE ~EN~J TH : 80
The first prompt requests the name of the workspace to be used at the re-
ceiving site. If carriage return is entered, the name of the current work-
space will be used (MUMBLE) . The second prompt requests the maximum length
of a file line. This will be the maximum number of ASCII/APE characters
(the minimum should be at most 3 fewer). If carriage return is entered,
the print width (OW) of the active workspace will be used.

Since all output has been directed to the file, no reports are dis-
played on the terminal until the conversion is completed , at which time
the following message is displayed:

FILE CREATED: MUMBLE. TSP

This procedure is repeated for each workspace that is to be transmitted.
If desired, the separate terminal transcript files may be combined into a
single file . The disk files can be written on magnetic tape using the direc-
tions given in (3].

-~~~ - -
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6. Generating Canonical Representations

As in Section 5 the following directions assume that the workspace has
been prepared for transmission. Again the directions use the workspace name
I4tJI4BLE which should be replaced by the workspace name to be transmitted.

After the workspace has been prepared, load with the co=and:
)WAD /‘IJfrJBLE

Next copy the canonical representation generator and begin execution:
)COPY APE: GENVRV
t~&Z WIT

DESTINATION WORKSPACE NAME: MUMBLE
LEVEE OF CONVERSION:

ENTER 2 ( CHARACTER STREAM) OR 3 (BIT STREAM) :
The first prompt requests the name of the workspace to be used at the desti-
nation site. If a carriage return is entered, the name of the current work-
space (MUMBLE) will be used. The second prompt requests whether level 2 or
level 3 conversion is to be performed. If the number 3 is entered, the con-
version begins . If the number 2 is entered, a third request is displayed
OUTPUT LINE LENGTH: 80
The third prompt requests the number of APE characters that are to be writ-
ten on each output line. If a carriage return is entered, the print width
(DPW) of the active workspace will be used. In deciding on the line length,
allow for a substantial increase in the actual line length due to overstruck
characters.

7. Restoring Canonical Representations

The following directions assume that the canonical representation file
to be converted is of a single workspace. Load the workspace generator and
begin execution:

)EOAD GENES
MINIT

FILE’ TO BE CONVERTED: MUMBLE
TYPE OP FILE:

ENTER 2 (CHARACTER STREAM) OR 3 (BIT STREAM):
The first prompt requests the name and extension (if any) of the file. The
second prompt requests whether the file is an ASCII/APE character stream or
a bit stream. If the number 2 is entered, a third request is displayed:
FILE LINE LENGTH:
The line length entered should be that used when the file was generated .

After this initial dialogue , the reconstruction of the workspace begins .
For a bit stream, the initial phase is a check that the stream identifier
is correct . If it is not , a message is displayed that the file does not
conform to STAPE format conventions and the conversion is terminated . If
it is correct, the translation table is reconstructed using the ASCII/APE

- 
- - --~~~~

—=
~~~~~~
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~



— —--
~~

-
~~~~~~~~~~~~ -~

----‘-- ,— 
—.— ~

—-- —.---- 
- —-~-~~ - ~~~~~~~~~ —----

7.

transmission vector and then written on a temporary file MUWnn.CRV(where
‘nn ’ is a two digit number). This file is then read to create the APL charac-
ter vector. If there are APE characters which are not recognized by APES?,
a character error will occur at this point. Should this occur, the tempo-
rary file can be modified and execution resumed at 1~ATCVTE3).

• Following this phase of the bit stream reconstruction, the workspace
is converted to a character stream and written on the file MUMOnn.CRV .

The character stream is read in blocks of 10 lines and the individual
canonical representation vectors are extracted. As the APE individuals
are reconstructed from the canonical representation vectors, the names are
displayed on the terminal.

When the individuals have been reconstructed, the conversion is termi-
nated with the following messages:
THE ABOVE INDIVIDUALS HAVE BEEN RECREATED
TO COMPLETE THE WORKSPACE RECONSTRUCTION;
ENTER THE FOLLOWING:

)WSID MUMBLE
)ER45E ~~GENWS
)SAVE’

where &AGENWS is the group of global variables and functions of GENWS.

~ e A  - 
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APPEND.r ~ &

WORKSPACE GENNT

TERM 1NI1L TRANSCRIPT GENERATOR

System Variables:

— oro~~~i

Variables:

&~Q~ is used in determining 
the number of APE characters to be written on

an output line.

p A A

AA O S 
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• i 7 ~
~ 5 1 ÷ 1~~p A A R L , ’ ‘ ) + ‘U&,’ t~~A R L.’

L~~~J

v d~~~~~~ A~~;AL ~~
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L2J A TiCAJ 5CTI IPT ON TIE KEY PAI !~ED A CSII FILE ’ ~~ j.~ .TSP

t’)OUTPUT ‘,AA~~~,’ .TS&’

‘)iSIU ‘ , ia~~~~~
C ó j
C 7 j

Pd~-A A R t
~1u j ‘~ CT~- ’ ,vUCT
L i i i  ‘U1U4- ’ ,YA&I O
i 12j ‘~ LX~-

t ‘ ‘ ,uLK ,

~~~~ ‘UR L~- ’ ,cURL
~. i 4 i  A ~‘O.V/E .~T I A R I A S L E S  LV WO R K S P A C E
~15i AA~~-UN L 2

~ i oj  A ( A / A i ~X v .*( ( 1+ Q ~~~X ) , 5 ) 1~~ 5 5 p ’ A A V S  ~ AX ~ AC t~ AA 2~ ~~I Q ‘ ) i ’-~~X
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C i d J  “~-.fPh/ AAT ñ I~I A A ~ C i ; )
I1~~ AA~~- 1 0 +AA &
t 2 u J  ~~~~~~~~~
C 2 1j  A CO~V/ & R T  P UN C T I O ~ S I N  ~‘OR K S P A C E
C~~2 1  a N d 2 : A A ~~’-uN L 3
C2~~

j L~- ’ A A ~ EV4’ A A TR I ~i A ASTRP A A TTRV AA T T RF AA DP L Q ~DC~ AAI~ rT’
C 2 ~+ i  A /~~~~v .X ((1+QAA ~~),8)1~ 3 7 oAaflt~ aX
C25~ A ENd 3:.(0~~p , A~~)/AA GENW &~
C 2 ~~J AaTPRF aaTRLi A~ LC i;j
C. ~7i AA ~~’- 1 0 + A A ~

~8J  ~~~~~~~~~~
C 2 ~~i A zELV *”4: ’)E.~ASE AA~~~’
~~ uJ ‘) 5A/~~’
L Sij  !‘)OUTPUT ’
C3 2 j ‘EILE CREATED: ‘.AA~~~, ’ .TSP’
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- — - - - ~ -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -~~~~ -
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APPENDIX ~

WORKSPACE GEN CR V

CANONICAL REPRESENTATION GENERATOR

System Variables:

QIO ÷~~ 0

Variables :

AMJ~ is the APE character vector

PAMZ
142

AAA V
ABCDEF GHIJKLMNO PQRSTUVWXYZO123456 78g ,./ []{~~~ .x~~ <~~ �>� vA- +

$.-~-~*o~ 4~1~— p € ~~? csf L _ V A O  ‘lJ ( ) }\: ; I T.LUfl~~CA ! $ I e ~* t v ~i!1B~

AAB~ is the level 3 representation of the stream identifier and the trans-
lation table. As described in the text, the translation table is an array,
the rows corresponding to the APE characters in AMJ~. The number of col-
umns is the maximum number of overstrikes required to print the APE char-
acters. Thus

row 2 would be SPACE, ‘A ’

and row 142 would be ‘_‘,‘Z ’

Aa.~~ is formed by first constructing the level 2 canonical representation
vector

CR1’ i- (‘O’ MPRE’P ‘WSIS’ ) ,TTAaPREP ‘TRANSLATE’

where TT is the translation table array



_ _ _ _ _  - -~~~=~~~~~~ 
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13.

4~~~ is then defined as

• ,O(8p2)TM.4SCIIMPLtCRV

where &AASCIIA.4PL is the ASCII/APE

transmission code vector

(A&4SCIIA.4PL is defined in the workspace GENWS)

In generating the bit stream, the incoming character stream to the func-
tion MOUTF is processed in blocks of 512 characters. The size of this
block may need to be modified.

________  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- -
~~~~
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14.

v
Ci]  ~ AA ~~~~ GENE RA TES A WORKSPACE CANO N ICAL . REPRE SE~’TATION VECTOR
C2 J A CO 0. IiV~ TO T H E  ~~~~~~ P R O P O S E D  C O YV E N T I O ~I F OR L E V E L  2
C 3 j
C1+ j Aa~~- (aAj~ AA ~~~.L ‘WSID ’) , (AA ~ R~~ ‘C ~PP’) ,UAL ~~~ ‘ W’) ,~~~~~~ ‘.~IO’

C oj
C 7]  JjIO~-0

~~~~~~~~~~~~~~ ‘C.~C T ’) , (A A /  ‘ L X ’ ) , A A / ~~~P ‘~~RL ’
C ~ j  a JENERA TIO.v OF F’J .ICTIQN CAN ON ICAL REPRSS !~’VTA TI ON VECTORS
C l ~ i A~~~-~~~t 3
Ciii AI~~- ’AA I~iIT AA~ J~~ Aa~~~~~ AA ~~~~~ ~~~~~~~ A A ~~~~E a A ~~~~~C1 2j A (A/ Lv .X ((l4oAAL ),9)t~ ~ 7 o A ) ~~AA~i
C i3J ~~~~~~~~~~~~~~~~~~~~
C14] AA~2~~. ~~~~~~~~~~~~~~~~~
I 1SJ ‘~~i~ CTION C 0 1 ’ VS R TE D :  ‘ , A L ~~~[ 0 ; )
C i oj  aA~~-J~EX a A L C O ; )
C17] ~A~ 4- 1 0 +AA X
C i a ]  +AaC~~R/ i
Ci ~ ] a ~ENE fiA TION OF VARIABLE CA -VON ICAL REPR5S.E .-VTA TIO~V VECTORS
C2 0i ~L2 :AA~~-J~~L 2
C2 1i aA~~ - ’~~a~ ~~~ A S  A A ~1S A C  A A Z 2
C 2 2i ~~~~ - ( A / A A ~~~.x ( ( l + p A A U , l o ) t ~ 10 5 ~ A A Y ) i ’ A A ~C2 3j AA ~~~~~L 3 : - ( 0 ,~~~~~~~/ A L t C~~R iL 4

~~~~~~ ~~~~~~~ AA~ Co; ]
C 2 5J ‘/I4RIAJ3LE CONiE.~?TE,.’: ‘,AA~ C0;3
C 2 Ô J  L~AL +~LJ ~ A AA~~C 0 ; ]
C 2 7i  L~A~~- 1 0 + A A ~C~~ ] +~~~~~~~/3
C 2 ~~i ~~~~~~~~~~~~~~~~~~~~~~ ‘0 ’  A A ~~~~~ ‘E.VD ’

V

I~~ A ~~~~ *-  ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - ~~~~~~- - - 
- 

~~~~ ____
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a

~~~~~~C 1] a IF  C ON I E R SI O V CO!~iPLE TED , FLAG TO O ’J~~PUT R~ -~iA I ’VDER OF STREA ~!C2 j
a ,

~~ C ’J R k E~~T IECTOR TO ACCU~4oLA-rEo STREA ~ ~-J F FERa (IF thiT STREA ’4 , ITERA TIVEL Y ADD BL OCKS OF 512
C s ]  a CHARA CTERS CON/& ’R TED TO ~IT VECTORS )

C ?] AAQ ~~~~ 1:/ ~~~~ 4 -AA ~~L , t 3 3 lCAA ~~~]+ ’~~~7 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C~
j ~~~-i 2 8 [ A A ~~~]t ’ ’ ’ ’ ’  A A ~~+ A A V ’

a O UTPU T F U L L  LI1V &’S ( C H A R A C T E R  S TR E A~4)
a O~ f r U L L .  W O R D S  ( S I T  S T R EA~. 1)  OF AC C TJ 4 U L A T E D  S T R E A M

Cu] Aa ~~-t ~ 2C ~c~]+ ’aARL. 3a’
C 12j - ( - A A ~~I p A A~~~ ) + A A ~~~C13 ]  + ( A A â ’ Ø A A ~ v ) / a A o~~~~2
Ci~~ aa~~ .-(-aa~~jq aa~Z)~ aaa/
Li~~J ~~~‘t 3o 13LAA ~ 2J+ ‘((((OAA ~ / ) TAA RL ) ~~~~~~~~~~~~~~~~~~~~ A L t ~i~A~ H,0,2’C l ó ]  AA ~~~~~2 : A A ~~~ -AA ~C1 7] -+(0xp , AA ~ )/AA OuTp 1
C id] •AA ~ /U
Ci~

j a IF CO~V/ -ERSION CO~iiPLE TED , O (J TP ’JT  R E % i 4 I VD E R  OP S T R E A 4
C 2 u j  AA~L-’-t 12 l 3 CAA ~~ ]+’AA ~~ thC 5)Aa~~ A A ~L~ A A~~~,0,2’V

I.~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ - - ~~~~~ - - .. - : -
~~~~~~~~~~~~ -

~~~~~~~~~~~~~~~~~~~~~~~~
- :

~~~~~~~~~~~~~~~~~~~~~~~~
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V AA ~~~~~
C l] a AM IS THE (lAME on’ THE VARIABLE
C2] a GE T VAL UE
C 3 ]

a C A T E N A T E  NAM E , R A N K ,  S H A P E  1 E C T O R , A N D  / A L Y E ’
Cs ] AA~~-AM , ’ ‘ ,( c ( D p A A ~~) , p A a ~~

) ,’ ‘ , v , A AR  4
C a J  a A P P E N D  D A T A  TY P E
C?) A A ~~~ ’Z l C ’ [ ( t 1 ) + ’ ‘ : 1 f0 p t A A 4j , ~~A~
Ca] a A PPEND VECTOR LENGTH

V

V AA~~ AA~~~~ AMCl] a AM IS THE NAM E OF THE FUNCTIO N TO 35 CONV ERTED
C2] a GET CAN ONICAL R E P RE SENTATION

AA A A ~~Q~~~ AM
~ APPE ND DATA TYP E . R A N K , A N D  SHAP E IE CTOR

C 5J Aa~~~ ’n ’ ,Aa~~,’ ‘ , ( c ( o p AA ~~) , p A A ~~) , ’ ‘ ,, A A ~Ca j a A PPEND VE CTOR LENGTH
C 7 i

V

V AA~~- AA ~ ~~~~~~ AM
Ci ] a GENERATE PSEUOO-IAR1’ABL& ’
C 2] a AM IS THE NA M E OF THE PSE UDO- VARI ABLE AN D

a AM IS TIlE VALUE
a CATENATE NA~iE , R A N K ,  SHAPE V EC TOR , AND V A L U E

Cs] AA~~~’P ’ ,AA~~,’ ‘ , ( , ( p ~~A M ) , p A M ) , ’ ‘ , v , AM
a APP& ’ND VECTOR LENGTH

C ?]
V

- ~~ — - 
~~~~~~~~~~~~~~~ 

‘:_
~~~~~

- - - 
- 

.
-~~~~~~~ - -~~~~~~~~
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17. 
1

APPENDIX ~

WORKSPACE GENWS 
- 

-

WORKSPACE RECONSTRUCTION FROM

CANONICAL REPRENSTATION

System Variables:

Variables:

AM.SCIIMPL is a partial ASCII/APE transmission code vector containing
the printable ASCII/APE characters and the ASCII/APE character NUL. If
the incoming translation table contains control characters, AMSCII&4PL
should be extended, using the standard decimal ASCII representation to
determine the indices.

The function MCRCVT extracts individual canonical representation vectors
from the partial character stream iii core. If the stream is too short
to extract the next vector, AACFIN reads blocks of 5 lines of the ASCII
file until the stream is sufficiently long. The number of lines read by
&ACFTh may need to be modified.

- - -  - - — - 
~~~~~~~
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18.

A AI-%IT

~ AAI.lIr~ AA~’~J ; A ARE ; AA CH ; AA ’/S; AA~ O
C i i  ‘FILE TO ~~ CONV E RTED:  a ’
C 2 j  AAFN ~~C 3 J  ‘TIPS OF FILE: ’

ENTER 2 (CHARA CTER STR& ’A 4) OR 3 (BIT STREA ’4): A ’
C s ]
Ca ] ‘FILE LINE LEN GTH : a ’
C 7 ]
C b )  AACii~-t jA55 AA FLY , ’ / A S ’
C~ )C loj AAI~v I r 3 : A A t h p r N

• C ui  ~AA rnA.~s,uC 12 j AAC~~-AA ei C VT
- C 13] AAI:71r1:AACRC /T ‘‘

C 1 4J  uIO~ AA I Q
Ll~~J ‘

Ci d] ‘ThE A SOVE I.7DIIIDUALS HA lE 355N RECREAT ED .’C 17] ‘TO CG.~iPLETE THE WORKSPACE RE ’COYSTIFJCTIOV , ’
C i a ]  ‘ E~~T ER THE ’ POLLOWIVG : ’

)WSID ‘,/.~.A;isC2~~] 
‘ ) -~RASE A A J E I I W S ’

C2 1 ] ‘ )SAJE’
V

C.

________________ — -~~~~ —~~~~~ — - ,, ~ 
— ~~~ -~E~~ ” 

-
~~~~~~~~~
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19.

A A T i i A - ~S

~ L f R A~ 5 ; b S ; I ; f ~Ar L
C1~ A ~~Ar~~A v s  CH~~ KS TI!5 STR&A~J r . -~TIFI~~C2 j a A~~D i~A T R A CTS  T H E  TRAN S E A T O . V  T A E L ~

- A A C /~.-t~AA5 C I I A h P L C ( 8 o 2 ) j ~ 15 8 o 1 2 0 + A A B F i  C.- 
-

C~+] - ‘ ( ‘ 9 P~/ S I S  0 ~i ’ 1 O + A L ~C / ) / A A T R A ~lS1
~IL& D OES .~OT CONFOR 1 TO STAPE FORMAT CO-VYE12’IO ,VS

‘1’; I~iSP5 CT THE’ P 1L15 , ’
A A ~~v , ’ ~IA S bE~~ ASSI~~1ED TO THE VARIA BLE AAB E ’
‘A I D  T H E  A T T E M P T E D  C O N V E R S I O N  OF THE ’ F I R S T  15 CHARA C TE R S ’

C 9 ]  ‘HAS SEEN AS SIGNEL) TO A A C I ’
C i o ]  ~~~~~~~-i
C ii] -~u
C 1 2 j  a ~.‘~ •v/E kT THE TkA -VSLATIO V TA 5L & ’ FRO ’~i thr ’iAR YC 1 3 j  a TO A ~‘3AHACTER IECTOR
C 144 L A T R A . VS 1 : A A L ’- t~~~C i C 9 + t 1 + ( 5- t~~A C / ) t ’p ’j
C i s j  L~At 4-dx( 10+AAL ,+D~~AAL )
C i o j  ~ A / ~~A A A S C I I A A P L C ( d p 2 ) j ~~ ( C 1 O + A A & + 8 ) , 8 ) o 8 0 + A A L t A ~~5?j
C 1 7j  A + A ~
C1~~

j a CO.~3~’I~UCT THE ’ T~TA ’~SLA TI~~I TABLE .4RIi41
Ci~~ ~~~~‘ -~~‘vr ~X A J /
C23 j a h- OR .~A CH tt0v OF THE TRA ~VSLATIO .’I TA~iLE ,
C 2 1J  A I~ S E hT ~A r ~SP AC~j 5ETWE ~~V E A C H  C H A R A C T E R
C~~2 i  ~~~f~- , fRA ~ StATEC ;t.AC ”-O]
C23 j A 5- ( ~~~r k A N s L A z~ ) C uJ ~~j A i C 9 d j
C~~4i Ai ~Tt ~A - V S 2 : -~’ ( ( o A A T - v S L A T E ) C 1 ] : A A C 4 - A A C + 1 ) / ~~~T R A V S 3
C 2 5 J  TT ATT ,A A b S , , A~~rf t A N s LAT~~C ; A , ~c]
C 2ój ~ A i i l R A I S 2  

—C27j ~~~~~~~~~~~~~~~~~~ 1 + 2 x ( o A A T R A VS L A T E ) C 1 ] )  , (oAATRAVS&.4TE)~~0])oAATTC. ~~
j

V

V AATC IT 4~AA; AACH ;A Af
C i ]  a AA TCI T  CON V ERTS T H E ’  T R AN S L A T I O N  T A5 L EC 2 ]  a TO TH E  APE C H A R A C T E R  VE C T O R
C 3~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~L~~J AAA I -AAA thC5 ]AACIJ

~JLS A A J H

C ? ]
C~~i• C~~C1 ,j j  UDA45 A A ”I

-~~~~~~~~~~~~- -~~~:•-~ L. - • -.- 
- 

• • • _•I~I~~~~~( • •-~~~~~~~~ - - 
- -
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20.

v A AC R C / r  A i ; A A P ; A A L . ;~~A / ; T ; A A . / ; A A R ; A A 5
C i ]  a A ACR C V T  C R E A T ES  A ; VO R K S P A T E ’  FRO M T.~E
C 2 j  a ~~AkAC TER S T R E A M on T H E  WORKSPACE
C 3 ]  A A C 2 i C / T 1 : t ( 10 > p A A I ) /  ‘A A W ~- A A C iI N  A A I ’
C’+ j a t’ETiR:~iI~ E LE NG TH 0? A l I~VD I/IDt J~4LC5 j a CAZvON ICAL REPRE SEN TATIOV VECTOR
C a ]
C?] ~~CR CV T2: +( (oAAW)� tAAL )/AACAC j T3
C a j  AAW .-AACPIN AAI• Cs ]  ~ A A RCV T 2
C 1QJ a E. (TRACT ILID I/IDIJAL CA ‘~OVI CAL RE PRE SEN TA TrO~1J VECTOR
C ii]
C 12 ]  AA P 4 - (A A V : ’ ‘) / t p A A i
C13 ] a GET TYPE OF VIDII~ DUAt
C i 4 ]  A A r ~- 1 t A A /
C 15j a GE T • VA~1&
Cia ] AAN ~-l+AA p Co ]tAL ~/C17j a ‘GET R.4r~iK
Cia ] AAft- ’-t(i+~ AAN )+AA pC1 )+AA/
C i i i  a GET SHAPE V E CTOR
C2J ] t’AAS ’- ’ , 2 22CAAR ~ 0]+’ t0 ! A A P L 1 J + A A P L 1 + A A R ] + A A V ’
C 2 l)  AAI 4- (1+AA PC 1+AA R J )+AAV
C22] + (A A T ~~’P’ / A A c R C i T5
C2 3] a IF •‘iTJ.~ERI C VARIABLE , C ON VE R T VAL U E TO •~‘-U~iL i E R
C2~~] !(AA T= ’N’ )/ ’AAV ~~t4 1[0=oAA /jt ’’ tAAi 0’’’
C2~~

] a S A V E  IO OF WO R K S P A C E
C28 j 

~ t ’uIO’~~3fAA V )/AACRC/T~C 2 ?j AAIO .-AAV

C49J ~AACR C/TlC~ u ]  a ASSI GN VA L UE TO V AR I A S L E  OR E 1C F U - V C TI O N  D - E F I V I T I O ~1
C 31] A A C R C v ’T~+:t 15 l l C A A T = ’ ? ’ ] + ’ t A A N , ’’ ’-~~A S D A i ~’l ’ ’O F X  AA S o A A V ’
C 3 2 ]  t ( A A T� ’F ’ ) / ‘ A M I ’
C 3 3 i  ~AACjjCVT1C 3~ ] a P R O C E S S  P S E U O O / A R I A B L E S ,
C 3 5~ A A C R C I T 5 : t ( A / ’ W 5 I D ’ :4+ A A V ) / ’ ,.~AW S. .AAV ’

a II BIT 8TR5A 4, CONSTRUCT TRA ’ISTJA TE T A B LE
C 3 ?]  •(‘TRANSLAT5’ x~~fAA:/) /AA CRCj Ta
C 3 8]  AA TftANShATE~- (jAA5) pAA/

-‘- 0
C~ i)j 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

L - - -  — -  
• - • •~~~~~~~~~ _

-~ — ~~~~~ __ __• _i~
_ _

~ 
‘
~~~~~~~~~~~~~~~~

-- - -
~~
. ~ _ A~~ ~~~~~ . - - . ~~- —~~~~~



_____________ ___________ 

-
~~
- - - _

~~~~~~~~~~~~~ 

-‘— 
~~~~~~~~~~~

21.

J I ~• • I ,I S  AAS FI -11

- 
V AAbF I~ ;A A C H

L1J a A A ~~FI~. READS THE BiT 5TREA:~
j hE PR~’5E-ITA -pIo-v

L 2 J  a O~ TH E ~O~ K S P A C E
AACti~-J~45S AA F ?I , ’/Ljj ’
A~~b A A C ~~,o ,2 ,(u~.Ls A A C H ) C - 2 ] x 3 6
LLI .~iS AA CH

V

A A B C IT

v AA J H~-AAS C/ T;AA ~ L; L~AT ;uP V ;AAFS
C l i  a A A B C i ’T CO i/ ~~R TS T H E  SI - V AR Y  S T R E A M  TO A C~~A R A C T E R
C z j  a Sr R E A : ’~’; U S IN G  TH E  A P E  C q A R 4 C T E ’R  V E C T O R

C5 J ~ A t ’D ’- 12 * o A A T k A :’ / St A T E
.~Li~-AAE Sx 5l2

C7j ~~~CVTl :AAT ThAV SLATE C (AAFSo 2 )i~~(512 ,AAF S )0L~ Bt+~~A3?]
~~ - ( L ~ 128 oAAT )~~C5 ]AACH

A A ?~-A A bE  3-A AS P
L 1 O J  +(0x~~AA5 ff )/AABCl Tl
C i i j  uCLS A~ CH

“C

A AC?I -v

v ~Att~~A ACFI — V A A C ;AA L
C i i  a A A C F I N  R E A D S  A B L O C K  OF S F I L E  L I V E S  OF

a C H A R A C T E R  S TR E A~”i R E P R E S E U T A TI O N  OF T1E ’ WORKSPA CE

C~~
] A E I ~~i : A A i 4 ~~C 5 i A A CH

+(~~ 75 o ,AA /)/ O
C 7 j  AA.¼~-AAR ,~~A RL tA A V

- V

-~~~~~
- - — —  
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-
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22. 
-

APPENDIX ~

UTILITY FUNCTIONS

The following functions are used in the workspaces. MQDCR is includedbecause, in the version of APLSF on which these programs were run, thesystem function OCR did not perform correctly.

The four utility functions assume 010 to be I and minor modificationsare required if 010 is 0.
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23.

A A ~ D CR

v AA ~~~A t~~OCR A A d ; A A Q ; A E ~~;A A ~C u  a AA QOCH IS EQUIVA LENT TO
C2 ] a THE SiSTE•~

j F UNCTION uCR

C~
] AA ’-~ A~ =uAVCio 2 ]

C s ]
Ca ] AA~ D CRi :+AAQO CR2x t3�p AA L
C?]
Cd ] AA ~~+ - ( (  l + A A ~~) + 2 ) + A A L
C s j  - ‘-AAQDC Rl
C i o j  A A Q D C R 2 :  - ( ( ~ A A ~ ) ,1 /AA ~ ) o ’ ‘

Cii ] AA ~ -’- i
C 12 ]  AAQD CR3:— ’- (AA L>~ AA~~)/UC 13 J AA &CAA L ; tAA~ CAA fl j~-AA ~ CAA fl +AA STR P A A ~~C A A L ] + A A ~Ci~ ] AA Q~- ( A A ~~C A A ~~] + 2 ) + A A Q
C i s ]
Ci aj +~ AQDCh 3

V 

,
- 

- •- 

-~~~

A AS T R P

V AA ~~-AAS T R P  AM
Cu a A AS TR &  RE’~4 O7ES L E A D I N G  B LA ’I XS
C2] a PROM TIl E J ~, A C T E H  V EC T O R  AM

C- e ] AA~ ’- (((AA~ e ’
“I

AATB I4

V AA~ ’-AAfkI~.1 AM
Cii a AATRTh RE ~1 O I E S  T R A IL I N G  B L A N K S

a PItQ~1 THE CHA RA CTER VECT OR AM

V

A ADPL Q

v AA~~-AAhiPLQ AA
~~;AA ZC i i  a AAii~ E~ Z.~SERT S A 5E’ICOI/ D Q UOTE A F T E R  E A C H

C 2j  a OC~~I~~h SP ~C& OF A Q U O T E  1% ’ S TR I N G  AM

~~~~ iC5i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,. a~
L 7 J

V
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