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Abstract 

API ..2 Release 3 provides substantial new and changed function in comparison to previous releases of APU 
This document itemizes the new features and changes. provides a brief descrintion of each and directs the 
user to the appropriate APL2 Release 3 publications which contain additional information, The new and 
changed function is presented in no specific order. 
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Support of the IBM 3090 Vector Facility
 

l>escriptiOll:	 \Vben invoked on an ID~f 3090 CPU with the VC'C't('r 1::Icility, AP12 will automatically 
recognize the presence of that facility and use it to improve the performance of APL applica­
lions. 

A number of the APL primitive scalar functions and opemtors have been receded to utilize 
the 3090 Vector Facility if it is available. Further, the i\PI. ~ntax analyzer has been 
extended to recognize strings or scalar np:ration~ in an "1'1, expression which can be exe­
cuted using the 3090 Vector Facility and to build ortimi~n.1 loops to perform the necessary 
execution. 

In AI'L2 Release 3. the following primitive functions, operators and idioms will utilize the 
3090 Vector Facility if it is available and if the argument dnt:a is the correct type and of 
sufficient size to use the facility to ad,:antage: 

•	 conjugate, negative, direction, naturallognrithrn. _n-c.;"'foc:ll. exponential, Pi times, mag­
nitude, square root 

•	 addition, subtraction. multiplication, division, minimum, maximum, power, relational 
functions «, s , = t ~, >. .) circle functions (-12. -11, -10, - 6 • 
-4, 0, 1, 2, 3, ~, 9, la, 11, 12) 

•	 + / boolean vectors, + • x, + /, r /, l/. expand. general reduction, general inner 
product, V \ r / V t V t l / v, + I I. r I I, l / I . 

Not all cases of these primitives utilize the Vector I'acility: in general, cases with real argu­
ments arc handled, some cases with integer and complex arguments are also handled-

No modification to existing APL awlications is required In use these facilities. Use of the 
3090 Vector Facility can be disabled by specifying the invocation option SYSDEBUG(16). 

Reference:	 Since these facilities do not affect the externals of the r\ 1'1. language or system, no detailed 
documentation is provided in other APIJ2 publications. 

For a general discussion of the IOrvf 3090 processor. the 111\1 3090 Vector Facility, and per­
formance considerations, see the aprrorriate articles in the IR1\1 Systems Journal. Vol. 25, 
No.1, 1986 (0321-0082). 
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Packaged Workspaces 

Description:	 With APL2 Release 3, workspaccs may be encapsulated or "packaged" and converted to load 
modules. Objects in such packaged WOrk5p3ce5 can be accessed dynamically using ONA. 

Packaged workspaces are loaded dynamically when objects in them are accessed and may be 
placed in.the LPA in MVS or in • DCSS in VM and thus may he shared on a read only 
basis between multiple simultaneous API., USCfS. 

Packaged workspaces each contain their own -name scope", That is to say, names in pack­
aged workspaces do not conflict with names in the U~'~ workspace or in other packaged 
worlcspaces. Thus, packaged workspaees provide an attractive means by which APL appli­
cations may be implemented, combined with other :trrlirntinn!. and provided to users. 

A number of packaged workspaces are provided with AI'I,2: 

•	 TIME: A set of functions which allows timing or :trr1ie:ttions and provides perform­
ance information to application developers. 

•	 PACKAGE: A set of functions which allows saved workspaces to be converted to pack­
aged workspaces. 

•	 DFNT: A set of functions which performs aligned (hnnntting of arrays containing 
DBCS (Kanji) data. 

•	 CMSIVP and TSOIVP: Installation verification functions for eMS and TSO. 

Reference:	 APL2 System Service Reference manual, Chapter 24. 
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CSCS (Kanji) Support 

DescripdaB:	 The APL system and interpreter have been extended to provide support of DOCS data on 
devices such as the IB~1 SSSO which allow di~rlay of J)OC·S characters. These extensions 
are substantial and affect a number or the components of the APL2 system: 

•	 The APL2 Session Manager has been extended tn 5UI'f'<,rt input, display. logging and 
copying of DBCS character data. DOCS dafn may also be included in certain Session 
Manager commands (eg: PFK); AP 120 has al~ been extended to provide similar facili­
ties. 

•	 The APL2 Interpreter has been extended to allow input and output of OBCS data 
which is mapped to and from extended character data in the APL workspace. Extended 
characters consume 4 bytes per character in the 1\1'1, workspace, are distinguishable 
from nonnal APL (I-byte) characters. and may he pn)CC55Cd by APL functions and 
operators which process character data. 

•	 The APL interpreter has been extended to allow-charnctcr literals (character strings 
within quotes) and comments to contain extended chnrncters. 

•	 The APL interpreter has been extended to provide consistent handling of extended char­
acter data in primitives (with the exception of dyadic grade and picture format) and 
system functions which process character data. 

•	 The commands )IN. )OUT, )eOFYand )FCOPY have been extended to handle 
objects containing extended character data. 

•	 The APL editors (Editor I, Editor 2 and the interface to system editors) have been 
extended to allow editing of objects which contain I)RC:S data. 

•	 I\P 127 (082, SQL/DS) has been extended to ~urf'Ort ')ReS data in SQL statement! 
and with the GRAPIIIC data types. 

•	 The AP 110, 111 and 210 (DOCS option has been improved to provide consistent han­
dling of DOCS data. 

•	 The extemal functions erx and KTC have been extended to provide consistent han­
dling of OBCS and mixed SaCS/DBCS data. ·1'lC~ functions provide a means to 
convert between extended character data and mixed snC:S/J)BCS data. 

•	 A new extemaJ function, 01'14'1'. is provided tn t:.,cilit:atc fnnnatting and display of 
arrays containing DBCS data. 

•	 The national language support (or "prJ mc~~,~ ha~ hccn extended to allow DBCS 
characters in m~ges. A new set of tran~I:lli()n~ fur interpreter messages into Japanese 
is provided and may be acceMed hy ~peciryintt ONlJ T 4· , J APANESE' . 

•	 A new invocation option, DOCS, is provided to allow or disable access to many of these 
facilities. 

Because these new facilities arc extensive and affect many nf the components of the APl,2 
system. there is no single source of reference for them. ·111C t 41nguagc Reference, the System 
Services Reference. and U!ing the Surrlied Routines In:tnll:1l~ provide information on most 
of the enhancements in their arPmrriate sections, 
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Performance Monitoring Facility
 

Description: The external function TIME provides a mechanism by \\'hich performance infonnation can 
be gathered and reported for APt applications. cPtJ time :and number of times executed 
can be monitored either by line or by program. tJ,ing this £1cility, application developers 
can isolate "hot spots- in APL applications and \L4lC thi, information to make decisions con­
cerning systems design and optimization of aPf'tiCltiolL~. 

Reference: Using the Supplied Routines manual 
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APL2 for	 PrewriUen Applications 

Dt:scription:	 In addition to the fuD APU sy!tem, a subset of the A PI,2 ~ystem is available 3S a separate 
product, APU Application Environment (5668-00:\). Tbis ~t't!tCt is designed to allow pre­
written APL applications to execute, but preeludcs the U~ of I\PU program development 
facilities. Installations may wish to provide thi! mlh!cct of Arl,2 to application users and 
restrict access to the full APLl systcrn lo application developers, 

This subset of APL2 provides all of the AI'L2 Inngu:l~ and $ymcm facilities with the excep­
tion of the fonowing: 

•	 No terminal support or Session Manager support is provided. All terminal 1.:0 must be 
perfonned using auxiliary processors such as A" 126 «;I)n~f) or AP 317 (ISPF). or 
using the APLIN/APLPRINT ddnames. 

•	 No saved workspaces or workspace libraries are provided or available. All applications 
are expected to be provided as packaged wnrk~l'~~. Since saved workspaees are not 
supported, the commands )LOAD, )SAVE, )CLEAR. )LIB, )~SID 'I 

)DROP t )COPY t }PCOPY t and )MCOPY are not supported. 

•	 The commands )IN and lOUT arc not surror1c:d. 

•	 No editors are provided; the ) ED ITOR command is not supported, 

Referenee	 The installation manuals describe installation of the fun /\ PI ,2 system as well as this subset 
of the APL2 system. 



New Primitive Functions 

Descrip'ion: Four new primitive functions arc provided in the API, language: 

•	 Index and Index with Axis provide a functional form of cross-sectional indexing of APL 
arrays and provide an alternative to the tnditionnl Brnckct Indexing syntax. These new 
indexing functions can be used on the left of specification and in conjunction with the 
Each operator to provide more powerful indexing constructs. 

•	 Partition and Partition with Axis provide the ability to 'rartition· an array at calculated 
positions into an array of vectors. 

Reference: Language Reference manual 
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Selective Specification Enhancements 

Dcsaiptlon:	 Selective specification provides a powerful facility which allows portions of an array to be 
replaced. In previous releases. the system has been limited in the types of selection oper­
ations which could be specified on the left of ~fication. With I\PL2 Release 3, many of 
these restrictions have been lifted and a larger set of operations, including 'enlist' and 'pick 
each enclose', can be used in selective specifICation. 

Rcfereac:e:	 Language Reference manual 
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Interpreter Performance Enhancements 

The perfonnance of a number of primitive function!' and operators has been improved: 

• pick 
• first N drop 
• catenate with rank > 1 
•	 vector notation 
• compr=s/replicate 
• expand 
•	 match 
• membership, index of, without for fullword integer arguments 
• membership, index of, without for vector of character vectors arguments 
• certain cases of logarithm, exponential. magnitude, power and circle functions 
•	 most primitive scalar functions with scalar argumcnl~ and ~vcraI commonly used scalar 

functions with depth 1 arguments 

Refen:nce:	 Since these enhancements involve performance improvements in the internal operation of 
APL2 and no changes to the language definition, no documentation is provided. 
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System Editor Enhancements
 

Description: The interface to system editors (e.g., XEDrr or ,~r,:) hn.~ been enhanced to allow any array 
of rank 2 or less to be edited. This includes nested armys and arrays containing numeric 
data. 

Reference: Language Reference manual, System Services manual. 
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Processor 11 Enhancements 

I>elcription: Processor 11 has been enhanced to: 

•	 ADow access to objects in packaged workspaces 

•	 ADow the use of multiple private NAMES files 

•	 ADow Fortran functions (in addition to Fortran subroutines) to be executed. nus 
support may also be used in Assembler Language rmgrams to return explicit results. 

•	 Allow arrays up to depth 181 to be passed as arguments to extemal functions. 

•	 Provide additional facilities for external function! u~ing :( ..INK.FUNC110N including 
the ability for those functions to execute API .. expressions and reference or specify 
named APL variables. These external functions may now also have an associated exe­
cution environment routine (:INIT. tag). 

•	 Support for ESSL (the Engineering and Scientific Subroutine Library, program number 
5668-863). A NAMES file for ESSIJ routines will he provided with ESSL and doc­
umentation on calling these routines is provided in an "1)1 .. publication. 

Reference: System Services Reference manual; Using the Supplied Routines manual. 
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External Functions Enhancements
 

Description:	 A number of the existingexternal functions, distributed with AI'I~ have been enhanced and 
a number of new external functions are provided: 

•	 CTK and KTC have been extended to provide imrmvcd and consistent OBCS support. 

•	 ATR, HI'A and PPA have been extended tn handle .,..,ttcms and arrays up to depth 
181. 

•	 A new external function. 0 PTION t is provided tn allow query or setting of the invoca­
tion options CASE, DBCS, DEBUG, QUIF:l·, ~YSDER{JG, and TRACE. . 

•	 A newextemal function. NSG, is provided to allow the user to generate, display, queue 
or check APL messaFS. 

•	 A new external function, EXP, i! provided to allow reference or specification of a named 
variable in the previous name scope, or to execute a named function in the previous 
name scope. This fundion is dc.1igned to be used in arrlications ronning in packaged 
workspaces. 

•	 A new external function, QNS, is provided to query the CUrTC11t name scope. nus func­
tion is designed to be used in applications running in rnckagcd workspaces. 

•	 Documentation comments have been removed from Processor 11 NA~·fES files distrib­
uted with APL2 and placed in the Using the Surrlicd Routines manual. This change 
will improve the performance of ONA for external routines distributed with APU. 

Reference:	 The external functions provided with APL2:arc documented in the Using the Supplied Rou­
tines Manual. 
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Shared Variable Processor Enhancements 

Description:	 A new interface protocol is provided for auxiliary processors to provide improved facilities 
for AP's designed to interface with API.2 and to allow the implementation of local and 
global AP's. Local AP"s are sinale servers designed to interface with a single APL user and 
reside in the APL user"! address space or virtual machine. Global AP"s may be multi-servers 
designed to interface simultaneously to multiple API., U~; they typica1ly reside in a sepa­
rate address space or virtual machine. 

In the ~1VS environment, the global SVP has been enhanced to recognize unexpected termi­
nation of an address space and to sipl the user ofT the global ~VP if necessary. As a result 
of this enhancement, the global SVP signon installation exit (I~ECNAME =) is no longer 
required or supported. The global SVP initiali7.ation installation exit (GSECNAME=- ) con­
tinues to be supported. 

The APL2 Release 3 global SVP must be used with 1\1)1.2 RclC4~ 3; it supports sharing of 
variables between Release 3 users and users of earlier releasesor i\PL2. 

RrfC'rCllcc	 The new AP interface protocol is documented in the Processor Interface Reference manual. 
The global SVP installation exit is documented in the Installation and Customization under 
TSO manual. 



AP 121 Enhancements 

Description:	 Auxiliary processor 121 (APL file liO) has been enhanced to allow arrays of arbitrary size 
(4 IJA T) to be read or written using direct files. Previously. anays were restricted to 4054 
bytes in size when read or written on ,'P 121 files. \Vith this enhancement, array size is 
limited only by workspace size, shared memory size and freespeee size. 

A new service request. Q (Query). has been added tn 1\1' 12J to allow users to obtain the 
names of fues stored in AP 121 libraries. 

Reference:	 System Services Reference manual. 
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AP 127 Enhancements 

Description: The following enhancements are provided for AP 127 (1)82. SQL/DS): 

•	 Support for ODCS data in SQL statements and u~ng GRAI'IIIC, VARGRAPHIC, 
and LONG VARGRAPHIC data types. 

•	 Support for dynamic isolation level switching (via a new AI' 127 command, ISOL). 

•	 Support for DATE, TIME and TIMESTAMP data types. 

•	 Support for the REAL (single precision floating point) data type (082 only). 

•	 Extension of the AP 127 DESCRIBE command to provide labels and null information. 

•	 Return of null prototypes when the result table is empty on FETell. 

• Availability of query cost infonnation after a PRr~p command. 

Reference: System Services Reference manual. Using SQL manualr 

14 APL2; \Vhal's New 



Workspace Enhancements 

Description:	 A new worlcspllce, CHARTX, is provided to facilitate ~s to the GDDM Interactive Chart 
Utility. 

The CNSIVP and TSOrVp workspaccs are no longer provided. They have been replaced 
with packaged. 'IIOrkspaces containingfunctions of the same name. 

Reference:	 Using the Supplied Routines manual 
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National Language Files 

Description:	 A set of nationa11anguage definition files is now distributed with APL2 These files replace 
the previously hard-coded national language translations. lnstallations may extend these files 
to provide command and messqe translations for additional languages, to provide trans­
lations for additional messages, or to improve translati()n~ or adjust for local dialects. 

Installation and Customization manuals. Additional documentation is provided in the 
sample APL2LANG fues distributed with APL2. 
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APL2 Publications Enhancements
 

Description:	 All APL2 publications, with the exception of the following, have been updated and 
improved: 

•	 An Introduction to APL2 
•	 APL2 Graphpak:: User's Guide and Reference 
•	 APU Programming Guide 

Notable improvements include: 

•	 A new publication, APL2 Processor Interface Reference, is provided to document the 
new auxiliary processor interface protocol. In addition to this infonnation, this manual 
also includes infonnation on writing external functions with :lJNK.FUNCTION which 
was previously contained in the System Services Reference manual. 

•	 The Using the Supplied \Vorkspac:es manual hat' been renamed to Using the Supplied 
Routines and extended to include infonnation ad" external functions and packaged work­
spaces distributed with APU Finally, this manual also includes infonnation on calling 
ESSL routines through Processor 11. 

•	 The Diagnosis Guide and Diagnosis Reference manuals have been combined to fonn a 
new manual: APL2 Diagnosis. 

•	 The Language Reference manual has been reorganized and resequenced to provide better 
access to infonnation. 

•	 The user response suggestions in the M~53~ and Codes manual have been improved. 

Reference:	 APL2 publications. 
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Minor Enhancements - Interpreter 

Description: The following minor enhancements have been made to the API.2 interpreter: 

•	 The ) SIt ) SINL and ) SIS commands have been extended to allow an optional 
integer argument. When specified, this arguments limits output to the specified number 
of stack levels. . 

•	 A new command, )SIC, has been added to confonn to the new APL ISO standard. It 
provides the same function as the )RESET command. 

•	 A number of }MORE messages have been added for language and system command 
errors. 

•	 The left argument of dyadic ONA has been changed to allow specification of the associ­
ated processor number and an arbitrary array which is passed to the associated 
processor. Processor II interprets the array passed a~ a name class, the name of the 
names file, or the load library and member name fm a packaged workspace. 

Monadic ONA and 2 [JTF have been changed to reflect the change in dyadic ON A 

•	 Monadic and dyadic ONA have been extended to allow surrogate names which begin 
with D. This change allows users to access system functions and system variables in 
packaged workspaces. 2 OTF has also been modified to reflect this change. 

Reference: Language Reference manual 
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Minor Enhancements • Executor
 

l>escription:	 The foDowing minor enhancements have been made to the AI'L2 executor: 

•	 A new invocation option, RUN, is provided to allow U5CrS to specify the name of an 
external fuaction (typically in a packaged workspnc:e) to be ron when APU is invoked. 

•	 Installations may now provide a set of ·grccting" mcs.""gc1 to be displayed when APL2 
is invoked. 

•	 In the MVS environment, the maximum library number for SAM public libraries can 
now be specified by an installation. It was pI"Cviously fixed at 999. 

•	 In the MVS environment, installation exit routines have much more control over dataset 
naming conventions for SAM workspace Iibraries. 

•	 In the MVS environment, the interface to the installation exit has has been extended and 
ruDy documented. 

•	 In the MVS/XA environment, the Session M:.naF has been moved above the 16MB 
line to provide additional virtual storage constraint relief. 

•	 In the MVS environment, SYSDEDUG(64) can now he: ~t and reset dynamically with 
the )CHECK SYSTEM command or the external function OPTION. 

•	 The command )CHECK SYSTEM SM( ON IOFF I TRY), previously available only 
in VM/CMS, is now also provided in the MVS environment. 

•	 In the MVS environment, APL2 will now dynamically determine tenninal type 
rrERMCODE), if it is not specified, for 3270 tenninaJs other than the 3277. 

•	 In the VM/CMS environment the default FREI~SrACE size has been changed from 0 
to 2S6K. 

Refcrmce:	 System Services Reference manual, Installation and Customization manuals. Diagnosis Ref­
erence manual 
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Minor Enhancements - Auxiliary Processors 

D~ption: The fonowing minor enhancements have been made to auxiliary processors: 

•	 AP 100 (MVS only) now permitsauthorized commands and CLISTS containing 
authorized commands to be invoked from API 12. The same support is also provided 
with the command )HOS%'. 

•	 AP 100 (MVS only) the built-in command ) USER has been improved to obtain 
system, subsystem. and APU product names and levels dynamicaUy. 

•	 Auxiliary Processor 111 (eMS and TSO) has been extended to allow matrices to be 
written with a sinale specification of the data variable. Rows from matrices so written 
will be written to the file u multiple sequential logical IUUrdS. 

•	 The AP 120 LINE N command has been extended to return the contents of the speci­
fied line from the Session Manager Jog in the data variable. 

Rcfermce: System Service Reference manual 
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Prerequisite Products 

Description: The foUowing changes have been made to products that arc prerequisite to APL2 Release 3: 

•	 VM/SP Release 4 or VM/SP IIPO Release 4.2 are now prerequiste to the use of APL2 
in the VM/SP environment. 

•	 APL2 Release 3 will also operate under VM/XI\ ~p Release 1 in 370 compatibility 
mode. 

•	 TSO/E is now prerequisite to the user of 1\1'1..2 in the MVS environment. 

•	 GDDM Version 2 is required for Dncs support on the IBM 5550. 

•	 SQL/DS Version 1, Release 3 or later and DR2 Version I, Release 2 or later is now 
requiredfor use of AP 127. 

Refermce: APU General Information manual. 
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