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ABSTRACT

ABSTRACT. Most suﬁpliers of APl have not
yet implemented the STAPJ 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 STAPL 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. 1In addition, these representations may be
used to reduce the disk storage required for AP, E

workspaces on the DECsystem-10,

Key Words and Key Phrases: APT, Workspace Interchange
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Software Exchange
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1. Introduction

This report describes three representations of an APL workspace which
can be used to move workspaces from or to a DECsystem-10. The terminal
transcript representation for moving from a DECsystem-10 assumes that the
destination machine is able to read input from a key paired ASCII/APL file
as though the contents of the file were typed on a terminal. The second
and third are implementations of levels ? and 3 of the proposed STAPL con-
vention for the interchange of workspaces [2]. Since the level 2 implemen-—
tation is a key paired ASCII/APIL 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 DiCsystem-10 and a machine which does not support
ASCIT files.

Programs have been written for the DECsystem-10 to produce the three
representations and to create APL workspaces from the level 2 and level 3
representations of the STAPL convention. TFor the key paired ASCTIT/APL
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 workspaces from DiCsystem-10 to APL/VS on an IBY
370/158 and to MULTICS APL. 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 DECsystem=~10, has several features which
are not generally available on other APL 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 DECsystem-10. Listings of these three workspaces are included as
appendices.

2. Workspace Preparation

If there are locked functions in a workspace, these functions cannot
be converted since it is impossible to obtain the character representations.
Therefore, any locked functions which are to be transferred should bhe re-
placed by unlocked copies prior to the conversion.



. APLSF differs from other APL 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 APLSF:

1

{+!

2 p.C

while in APL/SV:

' .
C«!?

1 p,C

8ince the character pair - carriage return, line feed -~ will not he 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 ASCIT

character files.

APLSF has a number of system functions for communicating with the file
system. These include [J455; [IDAS and [CLS. These strings will cause errors
In other implementations and should be replaced with user defined function
names. More seriously in terms of transferring, the APLSF input/output primi-
tives (H, B, M) are not supported in this form in other implementations. These
AFLSF characters will not be recognized as valid APL éharacters and 1t is,
therefore, important that these APLSF primitives be replaced by user defined
function names.

APLSF includes system commands in the domain of the execute function
(2) but they are excluded in the IBM implementations. If such expressions
remain in the texts of functioms, they will result in an error when execu-
tion of the functions is attempted. Similarly, the APLSF unguote function
(¢ or 1) will cause errors and will need to be revised atnsome time.

The limited editing possible in APL is not adequate for the sorts of

modifications discussed above and the function 303 described in [1] which
permits entry into SO0S from AP/ is particularly useful.

3.  Terminal Transcript Representation

Some APL systems support a means of reading a file as though the lines
of the file were typed on a terminal. The command JINPUT in APLSF 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 workspaces 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; aicharacter 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,




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 wvariable 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 commands which, when read into an active workspace, result in
the reconstruction of the origimal 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 varilable and to save the workspace.

As an illustration, consider the workspace MUMBLE:

£X+2 5pi1ly

X4
1 Z 3 4 5
5] 7 B G 10
v ¥
£1] THANYT
{23 VSEVERALY
R i

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

JOLEAK

IWSID MiEBLE

[ipEe10

(P <80
OT<1.136864040407070564 13
O+t

LLEet?

(il

AARL<'"

AARLwAAEL, 130"

NORL<QBARL

CWARL'

iKet?

KA<X¥,71 2 3 4 58 %78 9 10!
LAceXi

iX«% 5p4k

'XX‘

LAFT<T

AART«RARE Y TTMANYT ! .-
LAFRT<AART " TTSEVERALTT !
AAFT«3 10phafT

ARET<UiF{ ALET

VERASE AAFT

YSAVE
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4, STAPL Canonical Representation

The level 2 and level 3 representations described in this report are
based on the STAPL proposed convention for the interchange of workspaces.
A stream of canonical representation vectors, one for each of the individuals
in the workspace, is generated and wrltten to a file. For level 2 the stream
consists of key paired ASCITIAPL 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 APL 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 APL characters.

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

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

C character wvariable
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><cr?f. + «<crv_»<end>
)
where <wsid> is the canonical representation vector naming the work-
space

<crvi> are the canonical representation vectors of the individuals
<end> 1is the stream termination vector

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

16FPWSIL 1 8 #MUMBLESHIFPF O 1095
UPW O BUBNIIO O 13080LCT G 1.13
58640404074 70365 139004 1 0 &
HURL O OWOFY 2 3 10 Y

VHANY? TSEVERALY 308KK 2 2

5 % 2 3 456 7 8 9 108FEND O
G :

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 (2} is the 110th elewment 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. 1In this way, the APL characters of level 2 are expressed as
binary numbers at level 3,
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To reconstruct the APL characters from these binary numbers, the array
TRANSLATE is defined. Each row of this array corresponds to an. AFL charac-
ter available at the sending installation and the number of columns is the
maximum number of overstrikes 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/AFL
transmission code vector. These indices are expressed in binary and this
representation is attached to the begiuning of the workspace bit stream.

At the receiving site, this translation array is decoded using the ASCIT/APL
transmission code vector to a character string. This string is then con-
verted to a character array which is used to construct an AFPL character vec-
tor. The APL 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:

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

YCOPY APL:GENT

ANINIT
DESTINATTON WORKSPACE NAME: MUMBLE
QUTPUT .LINE LENGTH: 80
The fifst prompt requests the name of the workspace to be used at the re-
ceiving site. 1If 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 ASCIT/APL characters
(the minimum should be at most 3 fewer). If carriage return is entered,
the print width (IP¥) 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 fime
the following message is displayed:

FILE CREATEDY 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
gingle 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

After the workspace has been Prepared, load with the command :

VLOAD MUMBLE
Next copy the canonical Yepresentation generator and begin execution:

YCOPY APL: GENVRY

ALTNTT
DESTINATION WORKSPACE Namg. MUMBLE
LEVEL OF CONVERSION

ENTER 2(CHARACTER STREAM) OR 3(BIT STREAM) -
The firgt Prompt requests the name of the workspace to be used at the degri-
nation site, If 4 carriage return ig 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 pe performed, TIf the number 3 ig entered, the cop-
version beginsg, If the number 2 is entered, a third request is displayed
OUIPUT LINE LENGTH: g0
The third Prompt requests the number of Apy, characters that are to be writ-
ten on each Output line. Tf 4 carriage return is entered, the print width
([IFW) of the active workspace will be used. 1p deciding on the line length,
allow for a substantial increase in the actual line length due to overstruck
characters,

to be converted is of a single workspace. Toad the workspace generator and
begin éxecution:
JLOAD GENES
AATNTP
FILE TQ BE CONVERTED: MUMBLE
TYPE OF FILE:
ENTER 2(CHARACTER STREAM) OR 3(BTF STREAI) ;

a bit stream. If the number 2 jg entered, a third request ig displayed:
FILE Lime LENGTH :
The line length entered should be that used when the file was generated.

is correct. TIf it is not, a message ig displayed that the file does not
conform to ST4PL format conventions and the conversion ig terminated, If
it is correct, the translation table ig Feconstructed using the ASCIT/API
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'nm' ig a two digit number)., Thig file is then read to create the APL charac-

ter vector. If there are A7, characters which are not Tecognized by APLSF,

canonieal Tepresentation vectors are extracted, As the AP individualg
are reconstructed frop the canonical Yepresentation vectors, the names are

When the individuals have been reconstructed, the conversion is termi-

YERASE AAGENWS
)SAvE
where AAGENNS is the group of global variables and functions of GENWS .
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APPENDTX 4

WORKSPACE GENNT

TERMINAL TRANSCRIPT GENERATOR

System Variables:

70 «» 1

Variables:

g the number of APy characters to be written on
an cutput line,

. PLAOG
47
Abgs

ﬂf&?&IﬁVﬂkfe¢®$VEﬁéﬁﬂéB"”EFGHIJKL%WOP



GENIT LATHIT

Vo AATWIT bhEWS; 8ARETIO

Cil ADIQ«{II0

£2] OT0«1

£33 "OESTINATION WORKSFACE Wium: ot

(a4 ] LA S _

£57 AAFS<e 5 4 1+1=pAa¥S, ' "I+ IVSID AAFST
L&] "ITERMINAL TRANSCEIPT LINE LEKGTH: o'
{7 ALEL<T

L8] baklLes 3 S5[1+1200ARL,Y "J4'0EV s AARLT
Lol MAGE W

AAGENY

Vo LAGENW ALY AAF

(11 A LAGEEW CONVRETS THE VORKESPACE AMWS TO A TEEMINAL
t2] A THRAFSCRIPT ON THE KEY PAIRED ACSIT FILY AANS, TSP
L3l e )OUTPUT ' 0AWS, ' . TSE"
fuj "ICLEAR?
5] "IWSIU ' ,pnES
£6] "URPE« ¥ (PP
(73 YA TRy
(6] LPP«+18
£9] JPW<L AR,
(103 TOOTe " wCT
(117 "UI0«" Jehanl0
£12] TOLAT T Oy,
(133 "UEL<'  w(IRL
L1413 A CONVERT VAKIABLES I NORKSPACE
L1551  AAKL<NL 2
(18] Dog<(A/BAEV . 2({14pAAL),5)48 5 5 OTALYS ABYK  AACE AAQS AAIQ "VAAAK
L1710 BAGENZL:>(0=0,00X )/ AGENWY
18] ALTTRY AATERIN KAX[1; ]
£19] AL« 1 0 YAAX
L2001 >WAGEAY1
L2110 A CONVERT FUNCTIONS IN WOKESPACE
L221 DAGENW2:DAL<(INL 3
(23] LAETAAGEYY ALTRIY AMSTEP AATTRY AATTRE LBADPLG AAGDOR nAT#HIT!
Lo2ud SALe(A/BAEV . 2 ((14pAAK) ,8)48 8 7 CAARYFARYK
L26] AAGENAZ:+(0=p 00X )/ AAGENFY
L25] LATTRE AATEIM AAX( 13 ]
[27] GAZ< 1 0 vAsK ‘ N
Lz&] FAAGENW3
L2953 AAGEFFR: " YRRASE LAFD!
£30] TISAVE!
{311 e )OUTEET!
L3z2] "EILE CREATED: ' ,MAWS,' .TSE'

i
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AATTRY

BATTRY AMH; AL 3A0S; AL
A AATTRV FPRODUCES A TERMINAL TEANSCRIPT OF 4

A VARTABLE ASSIGNMENT

AACee AAN

AAS«¥pAAC

LA LADPLUT , A AL

A ASSIGHN TO VARIASLE WAME ITS VALUE REPRESRUTED

& AS A CHARACTEER VECTOE

AAN,‘*_‘"“
AATTRV1:»(0=pAAL )/ AATTRV 2

& DETERMINE LEYGTH OF CHARACTER STRING TO FILL FILE LINE
AhFe 1+((+\1+(Aﬂgeaagg)x2}>(paag)LDPw~a+2xp,Aay)11
A CHECK CHAEACTER STRING DOES wOT

m CONTAIN ODD NUMBER OF QUOTES
BAF«LAY-0=2 [ +/ (ALFAAAD )=t 10

AN, "=t JAAN, " VY (AANAAAC) T

AAC+A LT AAC

>ANATT RV 1

A IF NUMERIC, CONVERT VALUE

LATPRV2:+(" "=1400,9AAN)/AATTEV 3
LA, <2 ,9e 4 "1(1+0=p,eAnl 4t ALY O

e RESHAPE VARIABLE
BATTEV3:2(02pM0G)/ VA0, "« " JALS, " 0" ", AME"

LI A S
1'-“&2;_5

AATTEF MLA3;AMY;0AS
A BLTTRE PRODUCES A TERMINAL TRANSCRIPT OF TRE FUNCTION AhA
AAA«ALEDCR AbA

LAS«pALd

AAA«BADPLG, A4

1AﬂF‘T‘4_$tTf‘r
LATTRF1:+(0=pAAA) /AATTRED
R DETERMINE LENGTH OF CHARACTER STRING 70 FILL FILE LINE
aaye‘1+((+\1+(Aageaagg)x2)>(pAAﬁ)L&PW~12)11
A CHECK THAT CHARACTER STRING DORS WOT
a  CONTAIN ODD NUMEER OF QUOTES

BAWCLAW-0=2 | +/ (BAF ARL) =" 1"

TEAETCABET T (AMNAAMA)Y TN

AGA+AAFYALA

+AATTRF
A REGHAPE FUNCTION DEFINITION AS 4 CANONICAL REPRESENTATION
AATTREE2: "AAFT«" ,($4L8),  phAET"
A FIX THE FUNCTION

"ALETCURY KLAET:



GEGCRY AATRTT

Vo OAATNIT AAWS AMRLsAACH AMLE s AMES ANIQ

C1] LALG+UTIO

(2] SI0«0

L33 "UESTIGATION WORKSPACE HAHE: af

Ly Aawg<,

L[5 e (1=pAAFS,T ")/ AANS<e " yWSTL T

L6 VLEVEL OF CORVEERSION:®

7] ' EWTER 2(CHARACTER STREAM) OR 3(HIT STEEAM): n
{8} LALC+ 2+l

(9] +OALC/AATNITS

L1G1 e IWITIALIZATION FOR CHARACTER STRELM FILE
(11] THILE LINE LENGTH: a!

fz21 AARL+T

[13] L65L«e 3 T5{1#pAAEL,' ‘ItTUFYW  eAARL'

L1473 AACH«UUASS MOWS,' .CRV/AS!

L15] AABF<""

[16] SAATHIT1

173 A IWITIALIZATION FOR BIT STEHEAM FILE

L1681 AAIWNIT3:MACE<(IASS AAYS,' . BEV/BU!

(191 o DETERMINE FRAWESIZE '

L20] AAFS+T 28pAaAAY

L21] AARL<1FPH

221 AAINIT1:KACCEV

254 LDAS AACH

Lol YOONVERSION COMPLETED:'

L25] ’ FILE CREATED: ', 0A¥S, 7 " 7T[ABLCIA' . CRV/45  .BRV/BU'
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APPENDIX B

WORKSPACE — GENCRV

CANONICAL REPRESENTATION GENERATOR

System Variables:
(170 «> o
Variables:

AMYV is the APL character vector

pArLY
142
AAAY _
ABCDEFGHIJKLMNOPQESTUVWXYZ0123456789,./[]LFQ%X“—<S:2>¢VA—%
$%+*01++~pew?arL_VA°'D()}\:;fTLUﬂDC93$W¢I®VW¥fﬂT@m§@
AABCDEFRGHIJKLUNOPGRSTPUVIYY 7

AABV is the level 3 Tepresentation 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 AP7 characters in AMV. The number of col-
ums is the maximum number of overstrikes required to print the 47T, char-

row 2 would be SPACE,'A’
and row 142 would be ! VA

AMBY is formed by first constructing the level 2 canonical representation
vector

CRV < (0" AAPREP "WSIS') , TTAAPREP 'TRANSLATE!

where 77 is the translation table array

e

e o er A e
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AABY is then defined as
,0(8p2)TAAASCIIAAPLLQRV
where AMSCITALPL is the ASCII/APL
transmission code vector

(AMSCITAPL is defined in the workspace GENWS)

In generating the bit stream, the incoming character stream to the func-
tion AACUTF is processed in blocks of 512 characters. The size of this
block may need to be modified.
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L1l
Lz
£3]
i
L5
L83
L7
{87
Lol
L101]
L1111l
{121
[13]
Lawl
[157]
[18]
L17]
f18]
{197
{201
LoL
{227
{233
[24]
[25]
L2861
L27]
[z8]
[29]

V

14.

MACCRE3 DMK DAL

A AACCKEY GEHERATES A WORKSPACE CANONICAL RREERESENTATICON VECTOK

o CONFORMING T0 THE STAPL PROPUSED CONVENTION FOR LEVEL 2

UI0<«AALD

AaL<(ALNS ALPEEE 'WSID'),(AAYREE 'UPP'),(AA/RER 'UFW'),
[(PFPe18

LPH+«AREL

LI 0«0

ALQUTE GAK,(AAYREE 'OCT'),(AAMYEEE 'OLA') ,LAVEER "URLT
8 GENERATION OF FUNCTION CANORICAL ﬁFPEWSE“TATI v TEC
fnL<UNL 3

AAY<"ALTNIT AAQUTE LATRIM AASTEP AAFREEP LLYREP ALEEEE
AbK«(n/nbgv.2((3vpadX),9)48 9 7 pArY)FhAK
GACCEF1:+(0=p,A0L )/ AAICRY 2

ALQUTE AMFREE,LLTRIY LAK[0;]

VEUNCTION CORVEETED: ' ,08%[005 1

ArY<EX AbaE[0s]

AAK<« 1 0 VAAZL

>AALLRYD
o GENEEATION OF VARIABLE CANONICAL REPRESENTATION VECT
AACCRY2:80K«0NL 2

ALY<'AAY  AMK  AARL AACH AAAY ALBY AAES MBS AMLL AMID

BAK«(A/DAKY .2 ((L¥08AK),10)+% 10 5 padl)Abd)
ALCCHEV3:»(0=p,AME)/LACCERY Y

AAQUTE ABYEEP,ALTEIM AAKLO;]

"VARTABLE CONVERTED: ',08K105]

AAY<UEX AALLO3 ]

AbK< 1 0 YAMX

+BACLEY S
ABCCHIU ANAQUTE "0 LAPREER TEND'

ALYBEE

TORS

AAZERY

ORS

]

[
¥

1]

]

',L:jfo'f
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£17
£2]
L3
Ci ]
£5]
Lo ]
L7
£8]
Lg]
£10]
L11]
L12]
i3]
£14]
£15]
{16
L177]
[18]
L1g]
L20]

v

v

15.

LLguTE

AAQUTE AAZ;AAE;ﬂﬂﬁ;Aﬂﬁsﬂﬁi;Aﬂﬁ

A IF CONVERSIGY COMPLETED, rrag 7o OUTPIT RE&AINDEE op STREAN
AA§+A['BPEWD'¢5+AAZ

AADD CURRENT vreorox TO Accysuynsrpp STREAM BUEFRER

o (IF BI7 STREAM, ITRRATIVFLy A0D BLOCKS gF 519

8 CHARACTERS Cowyrprap TO BIT vECTORS)

AdB<«517

aaggzgi:gagz+aa§g,a 3 “31[AA§£3+*A&Z ,Q(ﬁéﬁﬁﬂﬁJTéé4Z1{AAELDéAZ)%AﬁZ'
La7«s 7 CELAALCTAT T BABVALY

A OUTEUT FULL Lrwas (CHARACTE R STREAM)

O UR FULL WORDS (Brv STEEALN) oF ACCUMULATED SPRzay

Adfes y "QEAAQQ}f’AAEQ 35°

A£z+(~aaglpaA§z)+AA§g
+(AA§>Q&&§K)/&AQQIE2
aa5g+(—aaglpaagg}¢aa3y

LiB«<e 35 13{&&Q§J+'(((fpﬂﬂ@g)e&aﬁg),aﬁgg}oaagz)ﬂisjaagg BABVBAACH 0,0t
aaggzgz:a&gz«aﬁz

+(ozp,aaz)/ﬂaggz£1
+AAS/ 0

AIF CONVERSTO COMPLETED, oyrpyr RENATNDEE OF Srpmay
LioBies 19 13[&&@g]4'a4§z5£53aag§ LBABYBLACH 6,07
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GENCRY - Bol]

=2
[ i=x]
fi=
Irut

V. AAB<BLYREE AKA

[T B et T s U MR B APl o R e

13 A AMA IS THE WAME OF THE VARIABLE

2] A GET VALUE

33 AAR<eAAA

4] A CATENATE NAME, RANK, SHAFPE VECTOR, AND VALUE
5] LAE<ABA,t " (F(ppAAR) ,pAAR) . TLFLAAR

6 R APPEND UATA TYPE

7] AARTHCT[ (1) +' "=1400eAA4T,0AR

8 J A  APPEND VECTOF LENGTEH

g AAR<(¥0AMR) , AAR

AAFREP

¥ AMECLAFREP WA4
(11  a Ab4 IS THE WAuE OF THE FUNCTIOE T0 BE CONVERTED
(21 & GET CANONICAL REPRESENTATION
(5] ALE“AAGDCR LAA
[41 » APEEND DATA TYPE, EANK, AND SHAPE VECTOR

L5 BAR<TE'  0b4," ', (F{ppbAK),08A8), ', 0AR
(6] R APPEND VECTOE LENGTH
73 BAR~(TohAE) ,ALE

¥

LAEREP

Vv ALE«AAY LLPHEP AAA
{1] n GENEKATE FSEUDG-VARTABLE
£{2] A AA IS THE WAME OF THE PSEUDO-VARIABLE ARD
£33 ) AMY IS THE VALUE
[4] A CATENATE WAME, RANK, SHAPE VECTOK, AND VALUE
L5 ABReTPY  AMALY VL (F(pphdE ), pAAY)," VLT ALY
61 A APPERD VECTOR LENGTH
L73 haE<{TpAAE) ,AAR
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APPENDIX ¢

WORESPACE — GEWWS

WOEKSPAGE,EECONSTHUUTIOW FROM

CANONICAL REPRENSTATTON

System Variableg:
170 < 0

Variableg:

the incoming translation table contains control characters, AMSCITAAPT,
should be extended, using the standard decimal ASCTT Tepresentation to

from the partial character stream in core, If the stream is too short
to extract the next vector, AACFIN reads blocks of 5 lines of the ASCTT
file until the stream is sufficiently long. The number of lines read by
AACFIN may need to be modified,
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GHIYS AATHTT

SV AﬂIﬁIT;ﬂAFW;A&Eﬂ;A&Cﬁ;AAWS;&AIQ
L1 "FILE 70 EE CORVERTED: ot

L2] ALFE <
£3] "TYPE OF FILE:!

faj ' ENTER 2(CHARACTER STREAM) 0F 3(nI7 STEZAMY . o
P 5] +('3':ﬂ)/ﬁa1wzfa

L6 "FILE LIgE LEFGTH: ot

173 AAR Lol

{8} AACE<[IASS QAR V490

£s] SAANTHTITA

L2107 AATNIT3: haBFTY

Li11] TLATHAFS /@

C12] BACH«LABCY P

£13] BAINIPL: AACRCY P o

{14 ] JIO0«AAT D

{157 P

L18] "THE ABOVE TdDIVIDTALS HAVE BEEW EECREATED 1
177 'T0 COMPLETE THE WORKSPACE RECOWSTRUCTIO?,’
L18] "EFTER THE FOLLOWT s

L19] ' JWSID *, pnws
[20] ' IBEASE MbGEyyg:
f21] ' JEATET



O oW N -

fop}

T T T ey ey T
-~

o L e e ) e L

r-
o
-

{9}

C107]
f11])
{127
£13]
Ci4]
{15
[15]
£17]
(18]
L19]
[20]
(21
£227]
{23]
Couj
L7251
£268]
[27]
L28]

(13
(2]
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AATRANS

ﬁ&ERR+AATHANS;&&BS;AﬂCV;ﬂﬁTL
R LATHANS CHECKES THE STREAM IDENTIFIRE
R AND EXTEACTS THE TRANSLATON TABLHN

BACVANASCITAAPLI (B02) 18 15 @ PL204AABRF]
>('SPRSIS © O0"=104MAACYV Y/ AATRANS:

" FILE DOES NOT CONFORM 70 STAFL FORMAT CONYERTIONS
"0 INSPECT TH&E FILE,'

ALFN," HAS BEEN ASSIGNED TO TyE TARTABLE AALBF!

VAND THE ATTEMPTED CONVERSION OF THE FIRST 15 CHARACTEES®
"HAS BEEN ASSIGHED TO AACY '

AMERE+1

>{
A UONVERT THE THARSLATION TABLE FRON BINARY
A T0 A CHARACTEER VECTOR
aﬁfHAM31:a&L+aaacwE9+11+(”5+Aacy)1*P*}
LAL<8x(10+AAL+0FAAL)
aacy+aagsc1IﬁAPL£(8p2)1®(("10+&&5%8),8)980+AAL+A&5F3
AABF«ALLYANLEEF
R CONSTRUCT THE TRANSLATION TABLE AREAY

LACECVT AMNCY

A FOE HACH ROW OF THE TRANSLATION TABLE,

R LUSERT BACKSPACE BETWEEN F4CH CHARACTER

LALTw  AQFRANSLATEL ; AAC+0 ]
LOBS«(pBATRANSLATE) [ 01pl47 (98 ]
ﬂATﬁﬁN52:+((pﬂﬂTﬁANSLATE){1]=ﬁﬂG+AAC+1)/AATRAWSS
BLTT«ANTT JABBS, JAATHARSLATE] 5 Ab( |

+AATEAGS D :
AﬁTﬁéMSS:&ATG%T@(('1+2x(pAATRAﬁSLATE)£13)g{oAAT“ANSLATE)[oj)oAATT
LARFEF«Q

AATCYT

ALPCOVT ABASAACH AAT

B LATCVT COZVERTS TEE THARSLATION TASLE

A TO THE 4P/ CHARACTER VECTOR
AACE+QASS((uLpAAFﬂ)TAAFﬁ),(_2+vﬁUL),’.CHV/AS'
AAA+AAA§[5}AAC£
UCLS AACH
LAT<0
AATRARSLATE < _

AﬁTCYTl:AAT&AWSLATE«AATEANSLATE,1+§[5]AACH
7((pﬂﬁé)[O]>&AI+A&I+1)/A&TC¥T1
UDAS AACH
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GEYWS AACRCYT

Vo OACROYT Aﬂﬂ;&ﬁ?;ﬁﬂL;AAV;AAT;&AW;&&E;&&S

[1] O QACKCVT CREATES 4 WORKSPACH FROM TH#
L2] O CHAKACTER STREAL o THE WORKSPACE

La] AﬂCﬁCV?i:2{10>Q&AH)/'QAW+&£CFIE AAw"

4] O DETERHINE LENGTE oOF AN INDIVIDUAL

L57 R CANORTOAT REPRESENTATION 7ECTOR

£6] AAL+(L/(10¢&AW}1*NCFF'jfaaw

L7131 &ﬁCECVT2:+((odﬂﬂ)zmﬂﬁﬂ)/AACRCVTS

£83 SAAVCL6CFTH Aaw

£9] >OACECT T

L10] a EiTRACT INDIVIDUAL CARONICAL REPRESENTATION VEOTOR
L11] AA“ECVTS:&&#@({pAAV+AﬂH[(p&ﬁL}+12AAL])+p&&L)%ﬁa#

[12] LAP«(Apy =" D YENY.Y Y

L13] » GET 7ypm OF INDIVIDUAL

C1nj AAT<14AAY

L4151 @ GET NAME

£16] BANCIVAAPT O34 A MY

L17] & GE? Ragz

£18] ﬁAﬁ+z(1+pAﬁﬁ)+aAP[11+aay

L1S) e GET Syups VECTOR

£20] e ALS«T, 2 T22(L4F20T4 1 0 ALPLIIVAAPI 148 0R 1440y
£21] ﬂéV+(1+ﬂﬂP[1+ﬁﬁR])¢aAV

Lz22] HAAT="P )/ pacRoy TS

L23] & Jp NUBERTC YARTABLE, CONVERT VALUE TO §UMBEER

24 {LAT="0 )/ p AV wosk _i£D=pA£V§+"&AAV croe

L2531 &  S47% rirg OF GORKSPACE

[25] »('ﬁIO’:s%a&ﬁ)/&&Cﬁcyfu

[27] BATOwAAY

28] LAy

L29] +AACKRCY P

L300 e ASSION VALUE TO VARIAEBLE oOp EIX FUNCTION DEFINTTTION
L31Y  AACRCYTu:s 15 “11{&&T:*F’}+*1aaw,"+a53pAﬂV”fo ALSohay T
L32] CALT="FY )/t pamt

£33 FAACROTT

L341 a pPrROCESS PSEUDOVARTABLES

{35 ] ﬁACECVTS:&(A/’WSID’:ufﬂﬂﬁ)/‘aAHS+AAV'

L3si s 1# 517 STEELH, CONSTRUOT TRANSLATE T4BLE

{377 +('”HAMSLATE’¢9+éﬁN)/A&CECVTﬁ

[38] ﬂ&TﬁAﬁSLATE+(£ﬁAS}p&AV

L39] +0 :

LH0] AﬂCﬁCV?6:+(’Ewa’z3¢aay}/ﬁﬁCEcyT1



GEaYs ALEF Iy

L1
L2]
3]
L4
L5

L1
LZ2]
L3]
La]
L5
L6
L7
L&]

v &éEFIﬁ;AdCE
B AABFTy READS TR BIT SThmau EEPRESEWTATIOW

AﬁCﬁ+géSS LAFN " fRy
5A5F+EAACE,O,2,(QFLS AACE){Q]XBS

AABTYT

v AACﬁ*&ABCVT;ﬁAEL;ﬂéT;QPW;&AFS
A AABOVYP CONYERTS TaHE BINARY STREAY TO 4 CHARACTER
P STREAN USIkc TdE APL CHARACTER YECTOR
AACH+UASS((4LpﬁéFN)+ﬂAF&),(*2¢¢GUL),'.CEV/AS'
AARL«[[Py«1pg
&ﬂFS+f2$pAﬂTEANSLATE
AAEL*AAFSX512

AABCVTi:AﬂT+éﬂTﬁ£$SL£TEE(AAFSO2JLQ(512,AAFS}QAABL+AABP]

SAT«(y4 19g PAAT ) 5 1AACE
ﬂﬁBF+AABE+ﬂABF
+(OIDAQHF)/AABCVT1

LCLS aACH

AATF Ty

Vo LAReApOFTY AAC S BAL
A LACEFIN KEADS 4 SLOCK oF 5 FILE LINES 0w
8 CHARLCTEE STEE 41 REERESENTATION OF THE YORKSPACE
AAR<AAD
LAL<(
aﬂCFImi:aA¥+ﬁ£5]AACE
+(0 75 TO0L,AAV Y/
AA&«&AE,&ARL+&AV
+(5>A&L+AAE*1)/A£CFIW1
v
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APPENDIX D

UTTLITY FUNCTIONS

The following functions are used in the workspaces. AAGDCR is dncluded
because, in the version of APLSF on which these bPrograms were run, the
system function [JCR did not perform correctly,

The four utility functions assume 70 to be 1 and minor modifications
are required if (70 is 0.



Cad
L2l
£34
|
5]
(s
7]
L8]
L8]
{107
ritd
{127
{137
L14]
L15]
16

L1l
L2
L3]
Lol

M e
Ny
| IOV S ) PV

o

o

AAHDOR

AMER<LAGUCE AMA3AMD3AALALT
o AAGDCH IS EQUIVALENT T0
o THE SYSTEM FUNCFION (CEK

LLD+1+4TAAA

AAT«AAD=JAV(102]

AAL< T
AAGDCRL i »AAADCR2x 1 32pAAT

AdLehnL,(AAI11) -1

AAI«({ 14ALLY+2)¥BLL

>AAGDCEL
ALGDCR2 : AME<({ohaL) T/ 8AL)p"
AAI<1

AAGDCR3:>(LAL>0ARL) /0

ABELAALs VAALLAAL) J«AALILAII4AASTRP AALUAATIHOLD
AN« {AMLTAALI+2)YALD

ALI«AAI+1

>AAGDCORS

AASTRF

ALECLASTEE bb4
o AANSTRE EEMOVES LEADING BLANKS
a  FEOM THE CHACTER VECTOR bLAA
Yy

Aag«(C{sbRe’ ')10)-1) Y AAR

AOTHIY

AAReAATRTM bAA
n  AATRIN RENOVES TEAILING BLANKS
o FROM THE CHARACTER VECTOR ALA
AAE-GALSTRPSALA

AADPLY

BAE<BAUPLY AMA3AAL

a AADPLG IHSERTS A SECOND QUOTE AFTER EACH

A OCCURKEENCE OF 4 QUOTE IN STRING AbLA

AAE<hbA '

ALZ< 1

AADELGT 1> ((padEY<ahlehbI+1+((AAL+1)¥AARI LT T7)/0
AAR<{ AL +YAAEY VTP AALYAAR

A ADPLE1

23.
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