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1.0 INIROQDUCTION

The purpose of thls document Is to deflne the ISHL/CI V2.0
tanguage to such a degree that the language can be understood and
useg by programmers exparienced In the wuse of high-level
block=structured languages.

The ISWL/CI V2.0 language is deflned by the ISHL V2.0

(ISHL/CC) ERS and by thls document,

Other appenadlces are Included in the document to descrlbe the
tollonings?

- LANGUAGE DISCREPANCIES
- IPL MACHINE BREAKOUT

- COMPILATION EKRORS

=~ IPL ISHL RESEKVED HORDS

- ASScHBLY LANGUAGE DESCRIPTION
- COMPILER OUTPUT

- COMPLILING SOURCE MODULES

= 0BUECT PROGKAM EXECUTION

- MACHLME BREAKOUT EXAMPLE

The reader Is urged to resd the appendlces In the order as
tlsted above from the top to the bottom. o
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2.0 »PRLICABLE DOCUMENTS |

The tollowing document ls reaulreds
ISHL V2.0 ExS (Rev. A)

Tre following Jdocumant references related materlal wilth whlch
the rezder®s familiarity Is assumed.

CY3FR 74/1PL ISWL V2.0 Design Plan
The tallowiny documents reference related materla! which the
reyd r Is ur3ed to read before he attempts to execute an IPL ISKHL
objact program. .
1PL Instruction Simulator V2 ERS
" Sottware Enulnzering User's Handbook (Reve K)

KKO{0S Time-Sharing User®s Manual

1PL Processor=-Memory Model Indeoendent GUS (Reve. D)

NCR/CDC PRIVATE
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PRENDIX A_= LANGUAGE DISCREPANCIES

This sectlon describzs the difterences and restrictlons of the

ISHL/CI V2.0 Language from the ISWL V2.0 ERS and the "IPL Machlne

Breakout®™ aefinlition (see aopendix entltled, “IPL MACHINE -

BREAKOUT*).

3.1 LANGUAGE UIFFERENCES

No I/0 ot any kind ls supoported.

Any - teature reaquiring runtime support Is not provided.
This Incluces support of exponentiation and full runtime
storage manloulation,.

Input will be the KRONOS Reve C character set.

Compller usaje, limltatlons, and error 1ist are pecullar
fo the product. : : .

Macnine oraakout will be supported to the level deflned by
the proposal of November - 15y 1374 by Cs -He Schwarcz,
entitled “IPL Machline Breakout" (see appendix entitled,
*1PL Machine Breaikout").

- The word "maln" is an optional attribute of a procedure

and Indicates the tirst procedure of "3 program to be
executed when so requlired by the system. :

Constant 2xpressions can only pe of type integer when used
in constant geclaratlions.

Pointers to procadures aren®t [mplemented,

Forward pointer references to adaptaple types are not
allowels.

The B comment tojgle must occur syntactically tirst in the

program pefore any non-1SWL text In  the source program,
Syntax scannlng is leftt to right per source staterent,

NCR/COC PRIVAIEAL
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- Ra2al data type Is not supported.
- Sets with 25b elements are supported.

- Type ld2ntifier |llsts are supported In type and constant
anclarations.

= Substrings can be passed as carameters.

- Begir blocks with local declarations are supported.
= The pointer type test operator ls supporteds

= For statement [ncrement and decrement Is supporteds

- The #eot function ls not supported.
362 LANGUAGE RESTRICTIONS
- No ‘peramater passina Is allowed for code (IPL)

procedures.

- Macnine built-in furctions with the exceotlon of the
alaress functlon must be evaluatable at complile time.

- #3IT type does not mallgn other tields In a record
Jefinitions The tielas following a fleta of 23IT type are
aligned to 3 pyte boundary.

- #8IT and #3YTE types are conformable only to themselvess

- #FAST tyoe Is lygnor2d and variables of thls type are
trested as automstic varlables.

= #9F? can only be used in a machine statement.

= #)F3 ard #IFBIT are not sudcorted for arguments which are
conatants, . .

= LJCKKEG ond PROLOG directives 3re lexical,.

- It a PROLOG directive is used, then It must be the tirst
statement in the vrocedure,

-1t 4 FRILOG directive ‘is . not wuseds, the following
restricrions applye

NCR/CIC FRIVATE
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- The falloning statements cannot be used!

- CASE

GOTO EXIT

procedure/function calls
EXIT from procedure/functlion
KETURN

FOR

BEGIN

- NEXT

RESET

- CYCLE

- ALLOCATE

- VAR declarations for automatlc varlables

L T B I ]

- No return code Is generated for the procedure/functlion.

- #BIl type cannot span 64 blts.

- LockIng .a “locred™ register and freeing a *“free* reglster

~are 1llegal.

=~ In order to inltiallze types which are elther or contaln

- #8IT and #BYTE types, the #M function must be used. In

this cases the left most n=(number of Dblts representing

- thne tyoe definition) bits in the hex character string. are
used for the Initlallzatlon.

« It a variable is lockea to a reglster and is one ot the
tollowing typest #ADDRESS, #DESCRHy or #DESCRF, 1t Is
i1tegal to access a fleld of the variable.

- An * In a value constructor can only be used for
uninitiallzing elements of a structured varlable and not
the entlre structured vorlable.

- Tne tields of a macnine data type are not addressable via
the #LOC function and the unary polnter operator (7).

« The <bounds list> of an <allocatlon designator> cannot be
of the torm <scalar expression?...<5calar exprasslon>.

NCR/CUC PRIVATE
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beO APPENDIX B = IPL MACHINE BCOEAKQUY

The IPL Muchine Breakout features of the language are deflned
by E) me mo entitliead, *IPL Machine Breakout', wrltten by
Ce HWe 3Schwarcz on November 154 1974, The contents of the memo
are contalned in the aopendlxe.

4.1 IPL_MACHINE RRIAKQUI =% (QEVISION.B)

SWL machine breskout oprovides facllitles for deflning both
types and variables using machine-dependent types, facllitles
such as reglsters, and jenerating machine Instructlons through an
asserply language facility. :

8y providing well-defined Interfsces Dvetw2en SHL types and
statements on the one nand, and machine types an3d staterents
(instructions) on tne other hand, the amount of machlne code can
be redytedl to the speclfic functions that the programmer wishes

to ocefire In a3 machlne depenent manner, Housekeeplngy,
input-outputy, memory manasgement, addressing, and tlow of control
‘can .1l oe written in SWL itself It the programmer desires.

Lelel CCIE PROCIDURL

A praocelure aeclared with the CODE attribute can make wuse of
miachine Jata tyoes ana machine statements. A CODE procedure does
not automstlc3ally contain the standara compller~-generated
prolojue and 2pilojue. The standara prologue and epilogue can be
Janeratea throush the use of the PROLOG and EPILOG machline
girectives. :

Wnile there are no restrictions 4as to the range of SHWL
stat--ments and Jeclarations In 3 code proc20ure, the programmer
myst ensure that the stargard croloju2 or eollojue has been
exacCated onc thut the nacessary sStandard SHL  environment is In
tact if reauired vy machine-inaecandent - SHWL - declaratlons or
stat-ments, : '

aynNtast add 3 naw procédufe attribute.

NCR/CIC PRIVATE
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<proc_attribute> 31= <code_attribute>

<code_attrlbute> $3= CODE (IPL)

Note that the code attribute Is not part of the oprocedure
type. Tnus catlers of a procedure need not know whether the
procadur2 peing called is a code procedure or a normal procedure
(unless, of course,  the procedure requlres machline-dependent

parameters.

4.1,2 COLE BLOCK

A code block is a BEGIN block that can contaln machlne
dec iarations or statements. It can aiso contaln SHL declarations
or statements. The same restrictions deflneo for code procaedures

appoly to code blocks,
Svntaxx reolace the definltlon of begin statement.-

: <begxn statement> 38= BEGIN [[<code_attribute>]]
<ueclaratncn list> <statemen? llst> END

Examples
nothlngs BEGIN [ CODE(IPL) ] -

TYPE

trans_vector =
ARPRAY [0..0ff(16)) OF #address,

anqus = #descrhj

VAR trans ¢ trans_vector,
pu 1 7 faddress,
1L ¢t Destt(16)3

FOrR | 8= 0 TO endling DO
pu 3= = translli]

FOREND

END nothing}

1

4e143 CODE MODULE

A code moaule ls a module 1hat contalns machline declarations
ootentially 1ncluolnq code procedures,

NCR/CDC PRIVATE
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Syntaxs replace module declaration.

<mojule_seclaration> 11= MODULE [[<code_attribute>]]
(<moaule_ldentifier>) [ (<prongs>)1
<daclaratien_1l1lst> MIDEND
[<module_identifier>)

Examplel

*ODLLE [CIDE(IPL)) movers
PROC move (VAL from, tot 0AOD?FSS)
VAR george 3 AKRAY [0..10) CF ¢BYTE(8,8)3
LCRC I A )
Pr=JCEND moves
MODEND movers$

4eloh COJE ATTRIBUTE INHERITANCE

The code attribute follows normal SHL block structure. Thus '
- any module, procedure, or block declared withln a3 code module,
proceaura, or block also implicitly has the coade attribute,

4e1e5 MACHIN® UATA TYPES

Michine d3t3 types are providad to allow the use of machine

Jependent data within structured types, varlable declaration, and

most other nice places.

<machine_typ2> 1t= <byte_type> | <blt_type> | <descrintor_type> !
<gddress_t ype>

M.cnine tyoes are avalldule in the torm of bullt-ln type
gacl :rations, '

helubel dyte_Lype

A byte typs defines a tvpe that is allocated on 3 byte (elght
tit) boundary and is an integral nurber of bytes longs The type
gefirition csn soeclty o more rigorous allgnment (2, 4, or 8

bytec),

<byte_tyoe> 11= #3YTe (<byte_lenjth> [y<byte_atlgnment>] )

NCR/COC FRIVATE



4-4
IPL-SOFTHARE ENGINEERING SYSTEM

09/01/75%
ISHL/CI V2.0 ERS REV: B
4o0 APPENDIX 8 - IPL MACHINE OREAKOUT
4e145.1 Byte Type .
<byte_length> 1t= <lnteger_expresslon>
<pyte_alignment> $3= 11 2} &4 1 8
Examplet
TYPE
one_word = #BYTE(8,8), “8 bytes. Hord allgned.*:
aeclimal_string = #BYTE(256), *256 bytes. Byte allgned."
halt_word = #BYTE(uyl), *4 bytes. Haltword alligned."
character = #BYTE(1)$ 1 byte. Byte aligneds”

4e1.5.2 31t _Type

A blt type deflnes a tixed length bit string allgned on a bIit
~boundary. The length ot 3 blt string Is a maximum of 64,

<bit_type> $t= #BIT (<blt_length>)
<b]lt_tength> $3= <Integer_constant>
4e1.5.3 Address Type

. An address type Is a tull virtual address. It is deflined as a
record to allow the individual fields ot a virtual address to be
reterenced. :

<agdress_type> 33= #ADDRESS

"#ADDRESS Is eaulvalent to the following records

TYPE .
#AJDRESS =
RECCROD
ring_num t #B8IT(4),
se3_num t #8IT(12),
byte_num 3§ #BYTE(4)
RECENDS .

NCR/COC PRIVATE
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belubol Jescrictor Type

Two descrictor types ére provided to define the ha! fword and
fullworu bdp Jdescriptorss ’

<Jescrlofor_1ybe> $3= JUESCKRH 1 #DESCRF

The descriptor types are eaquivalent to the tollowlng recora
types. . .
TYirE -
#DESCRH =
PACKED RECORD
format ¢ #BII(1),
agummpy 8 #BIT(2),
tength ¢ #3IT(9),
offset § #8YTE (Z,2)
RECEND

#DESCKF =
PACKED RECORD
descr t #DESCRH,
index 3 #BYTE(44e4)
RLCENDS

be145.5 “achine Types In Expresslons

The wus2 of these types In SHL statements and exoresslons ls
timited to the 3Issiynment, eaqualityy, and linequality "operators.
Aritrmetic expressions containing machine types are not allowed.
Machine types can be addressed In tne same way that normal SHL
Jdaty tyoes can wve J3idressed (i.2s used as REF parametars,
non-tocally assigrel to, etc.) 7

Ar elerentary machine tyoe (#B8IT or QSYTEl‘Is conforrable to
eith:r -infeger values or the results of the memory bullt-in
tunction.

An elemant ot type #ADURESS Is ccnformaole to a direct polnter
valu. s - .

An  element of - type #ADOMESS, #0ESCRH, or ¢DESCRF can be
conformable with an asgregate (value constructor) containing

NCR/CIZ PRIVATE
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values to set the #BLT and #BYTE type flelds. . . examnples . )

: VAR inauction & [#FAST) 044255 t= tlexical_levat,
_ . link 8 (#FAST) ~ stack_frame t= current$
4bolet MACHINE STORAGL CLASSES . FOR induction $= lnouction DOWNTO 0 DO
linkt= Ilnk~,0la_llink
' FOREND

<machlne_storage_class> 38= #FAST | <reg_class> [(<reg_number>}]

, 4elefe2 Realister Storggs Clgsses
<reg_class> 81= #XREG | #AREG -
<reg_number> tt= <int_con> | <int_con>,.<Int_con> A wvariatle declaration. containing a reglister storage class

c specificatlon uoes not, In fact, result [n storage allocation.
<lnt_con> t3= <integer_constant> . It =merely associates @ varisble name and data tyce with a

particular register or class of registerss The actua! allocatlon
Lelebol Fast 3Jtorage Class ot @a hardware reglister to the register varlable Is accomplished
. ' with the LUCKREG and FREEREG machine statements,

A varlable declared with the #FAST storage class resides In 8 It a register number is provlded in the reglster storage class
hardware register whenever posslbles It 1s loaded 19?0 a so2ciflcation then. that particular register will be assligned to
register whenevar tne variable ls reterenced and will stay in the the varisule shen It Is locked, If a subrange deftiniticn 1Is
register flle untll the reglster Is requirea for another opurpose proviced as tne register numper then a reglster whase number s
by the compller, an element of that subrange will be assigned. Otnerwise "any

o availeble register of the correct class (#X or #4A) wlll be

Since a #FAST variable resldes In the reglster tlle, the Jata allocated,
typa of the varlable must be such that ‘the varlable will tit In a - .
registere. : ’ Since a rejgister variable nevar resides in virtual merory, [t

- . can  not be initiallzedy can not ba made the object of a pointer,

The type of register to which a #FAST varlable Is asslgned ls can not ue passed by reference, and can only  be locally
a ftunction of the variabla®s data type. A direct poilnter type or referencede. The Jata type of the variable must, of ccurse, be
a SAUDRESS rype wlll Dpe assignea to an A register, while all sucn that the varisble willy In fact, fit in a register. ’

other #FAST variables will be assigned to X registers.

Sinca registers are not aodressable as virtual memory, a #FAST beles MACHLNE STATEMENTS
varisble can nelther be made tne object of a polnter nor can It
be passed by reference. _ )
Michine statements ao not follow normal SWL syntax. A machine

Tne #FAST storaje class ls similar to the automatic storage statemert . Is ‘an wunlapeled statement that starts xlth an
class In that a #FAST varlable Is inltlalized, and ls allocated ) exclamation mark-(*!%) and ends In 5 seml=colon (*3°%).
upon elsboration of the declaration. A fast varlaola can only be .
locally referenced. Threre are two classes of machine statementst dlractlves and
' ' instructions.’ Oirectives are gefined to. coordlirate the
allocoution of resources and implicit code gqeneration betwmeen the
pra jranmer anyg the conaoller. Instructions result In the

gena2ration of spoecitic macnire instructlions.

A machine stastement has. tne follawirg syntaxe

NCR/COC PRIVATE . : : NCR/CDC PRIVATE
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<m$ch1ne_srarement> 1t= ! <operator_flela> l?ooerand_llsf>)
<operator_field> t$= <operator> {,<qualiflier>}
-<operand_list> 18= <operands> {y<operands>}

<operands> $t= <operand> | [<operand>{,<operand>}]

<operand> 13= <constant_expression> | <rejlster_varlable>
<obera?br> 1;5 <lnstfuctlon,mnemonlc> 1 <quallifler_mnemorlc>

4ela7.1 Machine Qirectives

bela742 LQQK ﬁ.anu.Fsﬁﬁ.Eﬁ

The LOCKREG and FREEREG directlves provide 3 mecharism for
reservation and allocation of physical registerse Thae statements
are the only method avallaple for coordinating reglster
reservation between the programmer and the compller.

The LOCKREG statement reserves reglsters and ensures that the
compiler does not use the locked regisfers for the generation of
SHL code. The reglisters remaln locked until the reglsters are
freed with the FREEREG alrectlve or wnen the comoller encounters
the end of the statement in which the LOCKREG directive occured,

nhichever comes tirst, If no register llst Is provided then aill’

the reglsters are locked. It Insufficlent reqisters are
avallable to the comoiler to generate <code [n the accustomed
mannery then the programmer must ensure that no SHWL constructs
(other than machlre instructions) reauiring registers are  to be
complled.

The FRELREG statement releases the reglisters ldentifled In the
reglster lists If no ragister 1ist 'iIs opresent then all the
registers are released.
<lockreg_directive> $t= LOCKREG [<(eglster_llst>l

“<reglster_1lst> t1= <regy_elem> (y<re9_elen>}.

éreg_elem> 13= <register_varlapi:>l (<reg_number>)]

<frecreg_directive> 13= FRLEREG [<reg_varlable_ llst>)

NCR/COC  PRIVATE .
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bele7¢2 LOCKREG any FRELREG
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<r29_varjiable_list> 331= <reg_varlable> C,<reg_varlable>?

Examples
VAR
x0 3 [#XREG(U)) integer, )
datl, dat2 ¢ (#ARLG(5.46)]) #ADDRESS,
vdpl, bap2 ¢ [#AREG(94+415) 1 SADORESS,
index ¢ [#XREG(2.e19)] 0442569

! LOCK?EG xJy 9dt1(5)y Index, bdp2(il..14)3

! FREEREG x0, Index$
Uole74241 PKOLOGUE AHD cPILOGUE

The PROLOG an3 EPILOG directlves cause the generation of the
corract SHWL profogue and epilogue, The PROLOG dlrectlive must
Jppear s the first executable statement of 3 code procedure or
code olock if the procedure or block requlires the exlstence of
the Ltargara SWL environment.

bule/43 Maghine 3uilt=In_Functjons

Machine built=-in functlons are used In machlne deciaratlons or
statements as long as the asrquments can be evaluated at comolle
Ctime. Machine built-in functions can also be used In normal SKWL
statzments,

u.l./.S.l JFF3¢T FUNCTIGNS
The ‘tunctions descrioed below can be wused in machine

statements  including instructionss ~The functions ‘return an
otfs~t trom & soecitied base to 3 specifled varlable.

#0F 2 (<ar junent >l 4<pDase>]) .
Tnis tunction returns ‘@ slgned’ Integer parcel (two byte)
offsot trom the basa  (default 1Is the current Instructlon

locstior) to tne 3rgument, Foth the arqument and the base ([t
pres -nt) must te either procedure or 1abel identiflerss

#O0FB(<argument >, <hase>]).

' NCR/COC PRIVATE
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Tnls tunction returns & slined Integer byte offset from the
base (gefualts to the.start of the statlc area, constants area,
and stack trame for statlc varisbles, constants, and automatic
varlsplesy, respectively) to the argument, ~The argument must be
either a variasble reference or a constant. Both the base and the
argument must be allyned to byte boundarles.

#0FBIT (<argunent>[y<base>]).

This function returns a slgned integer blt oftset in a fashlon
identical with the #0FB functlion. Nelther the base nor the
argumenty howavar, is reaquired to be on a pyte boundary.
4ele74342 LENSTH FUNCTIONS,

The functions descriped below return the len3th ot the
varlable, :

#LENG (¢variable>).

This funcrion returns the byte length of the varlable.
. #LENGBIT(<varlable>),

This -function returns fne bit length of the variable.
4¢147¢343 ADDRESS FUNCTION

The address tfunctlon returns the virtual address of the
argument. :
#ADDR (<varlable>)
boele7e344 MEMORY FUNCTION

The memory function allows an arbitrary hexldecimal pattern to
be represantad as a constant character string contalning hex
algits and blankss  The result Is lett-aligned when assigned.
Blanks in the cnaracter string are lgnored.
BM(<constant_string>),

Exampled VAR halfs #BYTE(4) 3= #M4(°00 FA BCDE‘)S

NCR/COC PRIVATE
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4eleZel4 Instructions
4ele7e4 Instryctlons
4ele/s5 Qualltier Detlnitions
NAME Descrintlion
#B800L, A single blte
#COND The conditicn reglister,
#fcoLL Collated.
#OR Dounle precislon real.
#EXTD Exterded
exceptlion #IVRFLO, BUNDFLO, or #INDEF.
[ Full word. .
field #FORMAT y0KIND g#LENGTH ¢ #0F SET 4CINDEX s 8F o #H
#H Half word. : -
immed #ALPhA, SALPHAFILL, ¢#BIN, #D:ZC
#MAINT Maintainance register,
#3LGCK Rejister Blocke
#NUM . Numeric.
#PAGE Page table.
[N R2al. )
relation #EQy #GEy #GTy #LE, #LTy ONE.
#5U85CR Subscrioted,
#5TATE State rejister, *
#UN . Unnormalizea.
©#X0 Register X0.

chars Inteaer constantt 1,293944596974386

bele/e5el INSTRUCTION OPERAND SYNTAX

Xiy X}y Xk 33 <#XREG_variables>
Aiy njy Ak 33= <#AREG _variables>
Je d 2= <integer_constants>

Ujy vk 83= [ <A_tuble> [,<A_variable>) , Q)
<A_t ble>y <u_varlzole> 11z <#A_verlable>

NCR/COC FRIVATE



. 4-12
IPL-SOFTWARE ENGINEERING SYSTEM

i 09/01/7%
ISHL/CI V2.0 ERS REVE 8

- - " > =~ - - -~~~ - - D D -, ., " " - "y >~ - " -

Ls0 APPENDIX 3 = IPL MACHINE BREAKOUT
bele7.5.2 INSTRUCTION DEFINITIONS BY NUMBER

- w0 0 2 g e e e 20 e 0 0 20 0 0 0 e e o e 0 P e e 0 B D 0 0 0 s P N R 0 O 0 WO P 9 3 R 0 2 0 2 0 o

bele7¢542 INSTRUCTION UEFINITIONS BY NUMBER

Note that the folloning instructlion syntax does not tollow
normal SHL conventions In that the square brackets appearing In
this sectlon are required even tnough they are not underiined In
tnis sectlion.

NCR/CDC PRIVATE
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REEs__NQO._ NAME_AND_QUALIFIERS QPERANDS
1 LOAU,CHARS Xko[A] s X1sa)
2 LOAD;CHARS Xky (2] 401
3 STORE ,CHARS Xky (A} 9 X1y d)
4 STORE,CHARS Xks[A),C)
5 LOAD XkyCA] s X1yd]
's LOAD X< o (A] Q1
7 STORE XKy [A] 4 X1,y0)
A STORE » Xk»[A] 5 C1
9 © LOAD,XO ' XKy [A]9X1yd]
10 LOAD, XD Xks(A],Q)
11 STORE, X0 Xk o (8] 9 X1,d]
12 STORE X0 XKy [A],Q)
13 LOAJ ,CHARS XKy (2P ¢ G)
14 " LoAD,BOOL XKy [A] 5 C)
15 STORE, 800L Xks[A],Q1
16 . LOAD Ak 3 (A] 9 X14d)
17 L0AD Ak, [(A],Q]
18 STORE Ak o [A] 4 X1yd1
19 STORE Aky (A}, C)
20 LOAD, HULT (A)K)
21 STORE, PULT v [ AJ,K)

22 A3D - Xk X}

NCR/COC PRIVATE
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kEF. _NO._ NAME_AND_QUALIFIERS QPERANDS
. BPEF, HO, MAME_ANO_QUALIFIERS QPERANDS -
44 BRLE ,H X} 4 Xks Q
23 suB XKy X1 45 0OLOOP X)Xy Q
24 MULT XK s X§ 46 BR A, Ak, Q
25 vDIv Xk y X) 47, BR (2P,Xk]
26 ABS Xk 9 X} h‘8 BR A) Xk
27 ADD,H Xk X] 49 coPY Xky X}
28 ADD +H XKy (X)9Q) 50 coPY XkoA)
29 ADD H XKy ) 51 coPY Ak A}
30 SUB,H Xky X] 52 ".coPY Akyb]
31 SUB,H Xks ) >53 COPYsH XKy X}
32 MULT,H Xky X} o4 ADD Ak 4A) Q)
33 MULT,H Xk [X] 4Q1 55 ADD\P Aky(X],Q)
34 DIV,H X< 9 X) 56 ADD AkyQ
35 coup Xk s X) 57 COPY,H XKy §
36 COMP,H Xk o X) 58 COPY,H Xk |
37 BREQ X)Xk Q 59 COPY,EXTD Xk, Q
38 BRNE XJ 0 XK Q b0 COPY,X0 Ix
39 BRGT X] 9 XKy Q 61 COPY,SIGN Xk |
40 BRLE X)Xk Q 62 ROTATE xk.x].(kx.dl
41 BREQH X] 2 Xk Q 63 SHIFT Xy X] s £ X1yd?
42 BRNEyH X}y Xky Q ol “ SHIFT,H XkyX} 9 [X140]
43 BRGT,H X) s XKsQ 05 oR XKy X]

NCR/CJC PRIVATE
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, ) 2obe MI._ HAMc _AND_QUALIFIERS QPERANDS
REFs__NOQo NAME_AND _QUALIFIERS QPERANDS
38 TRANSLATE Dk, 0]
66 XOR Xk 9 X} :
B9 MOVE Dk, 0]
67 AND XKy X1 . :
90 N/ZA
68 NOT Xk o X]
91 EOIT Dk,0)
69 INHIB Xk o X)
: . 92 MOVE,NUM Ck 4 D)
70 MASK XKy (X1yd] '
) 93 N/A
71 ISOLATE XKoX] o U X1od) _
94 MOVE,tieldysfleld Dk,0)
72 INSERT } XkyXJo [X1yd) _
: 95 ADD,fieldyfleld Ok, 0}
73 MOVE Ak yA) ) '
96 . CALCSUSB Dk,N)
74 ADD Dk 4D}
37 CONV,R XKy X
75 sus Dk40)
38 CONV Xk 3 X)
76 MULT Dk 0}
. 99 ADD 4R XkyX)
77 DIV . DKk,y0}
L 1100 SUB,R Xk 4 X]
78 SCALE : Ok, D) .
, 101 ADDWRyUN Xky X}
79 SCALERCUND . Ck 4 0) '
192 SUB,y Ry UN XKy X)
80 N/A .
103 ' MULT,R XK 9 XJ -
81 N/A
104 DIV,R Xk o X}
82 NZA .
145 : ADD,DR XK g XJ
83 COMP,UEC Dk 40} )
106 SUB4OR Xky X]
84 coMP Ck 4 D) :
107 MULT,DR Xk o X}
85 ' COMP,COLL Dk D)
108 DIV4OR - XK ¢ X)
86 SCAN Dk 4D} . :
‘ 139 ' 8REQ,K Xy XKy Q
87 ©UN/JA : v

NCR/COC FRIVATE
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2}

RCF, _NO, NAME_AND_QUALIFIERS
110 BRNE 4R
111 | BRGT,R
112 . BRLE,R
113 BR,axceptlon
114 COMP,R
115 CALL
116 _ CcALL
117 RETURN
118 poP
119 N/A
120 ~ EXCHANGE
121 ERROR
122 INTRPT
128 CINTXPTPROD
124 LOAD,CLEAR
125 _ comP
126 COMP,PAGE
127 LOAD,PAGE
128 N/A
129 - © N/A
130 LOAD,STATE
131 " STORE,SIATE

~— oo

QPERANDS

X]eXky Q
X]oXkyQ

X] 2 Xk»Q

Xk ,Q

XJ »Xk
(AlydlsA)y Ak

(#P,QlyA )y Ak

JoXk
Xk

-~

T XkyAj

X)Xk

XK g X}

XKy X}

NCR/COC PRIVATE

IPL=-SUFTWARZ ENGINEERING SYSTEM

4-19

09/01/75
L>HL/CI V2.3 EPS REVE B
4.0 APPENDIX B = IPL MACHINE BREAKOUT
4:1:7:3:2 TSI VUCTLON UEFIWITIONS BY MUMZR_
Eibe  H04_ HAME_AND _QUALIFIERS - OPERANDS

132 7 LOAJ,MAINT XK o X)

133 STORE,MAINT XkyX]

134 BR,COND 1K .Q

135 N/A ‘

136 KEYPOINT -

1;7 N/A

138 PURGE

139 ALGORITHM

140 T UN/A

141 N/A

142 N/A

143 ADD, INM Xko(X] +Q)

144 : comp A[.Qx

145 CONV,yretlatlon Xk

146 STORE.flel d Dk s X}

147 LOAD, fleld XKy D]}

148 ADD,field Dk s XJ

149 SUB, fleld Ck o X

150 AND Dk,0}

151 oR Dk + D)

NCR/C3C PRIVATE
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KEEs _NOy_ NAME_AND_QUALIEIERS QPERANDS
152 XOR Dk 40}
153 NOT Dk, 0]}
154 ) COPY,IMMED Dk, Q
155 COMP, IMMED Dk »Q
156 ADDy IMMED Dk, Q
157 LOAD Ak 40}
158 ) LOAD Xk 4 0}
159 SYORE ) Xky O

4e2 IPL_MACHINE BREAKOUI CORRECTIONS

This sectlon descrlbes correctlons to the IPL Machine Breakout
memo (see sectlion entltledy "IPL MACHINE BREAKOUT' == (REVISION
8)).

4,241 MACHINE EREAKOUT CORRECTIONS

- <byte_length> $3= <oosltlve_constant_lnteger_exoresélon>

- <byte_aligrment> tt= 2%**n (where 0 < n < 8)
(The ** operator ls the exponentiatlon operator)

- <blt_type> $3= #BIT (<bit_length>[,blt_oftset>])
<blt_length> 13= <positive_irteger_constant>
<pit_offset> 33= <posjitive_integer_constant>

(trom byte bounoary)
(<bit_length> + <bit_offset> < 64)

TYPE
#QESCR =
PACKED RECORD
format & #BIT(1),

NCR/COC PRIVATE
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dummy t #3IT(2),

tag t #RIT(4),

lenath 3 #3I7(9),

offset & #pyte(2,2)
RLCENY

- Two tunctions have been addedy, #TOF8 and #TOFBIV, These
functions are analogous to the functions #0FB and #0FSIT,
witn the exception that the first "argument ls a tyce
identifier of a record definition and the second argument
is a field identitier of 3 tield wlithin the record,

#TOFB (<type_iao>y<field_icentifier>)
#TOFBIT (<typ2a_id>y<fleld_igentifler>)
ctield_identitler> $t= <jgentifier>
<type_1d> tt= <type ldentifjer>
<type_identifier> 3:= <ldentlfler>

. .

- Tne folloning corrections pertain to the section entltied
“Instructions'”. within the “IPL Machine 8reakout®
aoperidix.

- The following qualifiers should be addeds
#MULT
I MM
e
#SIGN
#OEC
#SET

- JyKyayd t= <inteyger constant>

- All uppar case quallfiers should be preceded by the
charscter, number sign. ’

= A1l occurrences of the uopoer case string CHARS should be
replaced by the lower case string chars.

- Al
3w

I occurrences ot the string BRLE should be redlaced by
E(IN ) :

- For reference numbers 5S4 through 58, the name should be
cnanyea to ADDA.
- For referance numnber 56, the operands should be AkyX}.

- For refcrence nurpbers 57 through 61, the name should be

HCR/CIC PRIVATE
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- For reference number 57, the quallfler shoutd be POS.
= For reference number 53, the qualifler should be NEG.

= For reference number 52, the operands should be Ak,X]. Thnis section contains the cgefinitlon of the compliation error

- : codes output by the passes of the ISHL/CI V2.0 compliers
= For reference. number 67, the operands should be XkyX]e :

-= For reterence number 95, the name and quallflers should be 5.1 PASS_ 1 ERRCR_COUE _DEFINITIONS
ADDytleldytleld, N E -

= For reference number 112, the name should be BRGE. Tne arror messages generated by PASS I lmmedlately follow the

source line in which the error occurred on the output llsting
(see section entitled, *“CGHPILER OUTPUT") and are of the
followlrg torme

= For reference number 113, the qualifler should be
exception.
- For reterence number 124, the qualifier should be SET and . ’ sxssvsvrvEny ‘

errbr code
-the operands should be XkyAjo

The table below assoclates error codes wlth their definitlon.
= For reterence number 122, the operands should be Xke. Ine totsl numoer of PASS I errors which Is detected Is written
onto the listingy tile in the followirg forms
- For reterence number 136, the operands should be Xkjy|»Qe

x tRTIKk(S) WERE JETECTED
- For reterence numher 138, the operands should be Xk,Q.

= For reference number 139, the name and qualltlers shoulg

be ALGIRITHMycharsy, and the operanos should be A ,Ak,Q. scilar Type or Type Identifier expected

1
) 2 ¢ Idantifler expected
= For reference number 145, the quallifler does not allow all “3 8 Error in value punctuation
possible ) specliflcations. 4 : *)* expected
5 1 *t* axpacted
- For refarence numbers 150 through 153, the operand fleld 6 t Illejal/unexpected Symbol
should be A},Ak. ? ¢ Lrror in porameter list
8 8 *CF* expacted
« For reference numbers 154 through 156, the qualifler 9 ¢ ' (* expacted
should be lower case Immed. k 10 ¢ 1llteyal tvpa
11 ¢ *[* expectey
- For reterence number 159, the ooerands should be X],Dk. 12 ¢ *1* expected
- . 13 ¢ 'E4D* =xpoectaed
- For reference numoer 153, the name should be MCC. 14 ¢ *3* axpectes
1b ¢ *=* expectey
13 ¢ *K_CIND® 2xpegted
13 ¢ Errer in riely Listy Identifier or °*CASE* expected
2) ¢ *,* axpectad
21 & *Y0uLt*® expactea

NCR/CUC PRIVATE
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IPL-SOFTHARE ENGINEERING SYSTEM
ISWL/CI V2.0 ERS

5-2

09/01/75
REV: B

-~ o g e 0 0 e

5.0 APPENDIX C - COMPILATIUN ERKORS
5.1 PAS, I ERROR CODE DEFINITIONS

2 s e e o e 2 e a0 0 2 o e 0 B e P 0 P B B0 0 o0 R g O D R S R P S P ——

22
23
24
25
26
2/
28
23
30
31
32
33
34
35
36
37
33
39
40
41

42
43
44
50
51
52
53
54
55
S8
59
60
61
62
63
939
100
10¢
102
103
104
105
106
107
108
110
11
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Ittegal Sympbol or Punctuation

Semlcolonr may not aopear Ln comment
*IFEND® expected

*HnILEND® expected

“LOOPEND® expa2cted

*FOREND® expected

*CASENU® expected

*3* or *#* expected

*PRXOC(END)® 24pected

CYCLE tarjet not repetitive

Invalld artribute

EXIT nrot properly contalned

*CrAMHMED® expecteu

Crammea structured must be Array or Record
s’ expectea

*~* expectea

Type loentifler exoec?ed

Contlicting Attrlbutes

Varlable bounds in static domain ittegal
Aaaptable or Boung Varlant type Iin parameter
tist or agaptacle polnter object only
Feature illegal outslide REPDEP procedures
Iliegal PrONG class

Macninre types illegal wlthout CODE attrlbute
Error in constant ’

*1=* expected

*ThHEN® expected

*UNTIL® expected

*N0* expected

*TO/DC0WNTO®* expected

Error In tactor

Dynamic varlaole reterence lllegal In thils context
Inconsistent module identlfication or nestlng
PRONG not declared

Iltlegal varjable reference

Ittegal label! punctuatlons

Value exceeds range

Assignment/Index range error

Multiple ageclaration of ldentlfler

Loser Bound myst be less than Upoer Bound
Iientifier not ot aoprooriate class

Unaec lared ‘identitfler

Siin not permittea

Numbar expected

Incompatiple subrange types

Invalid typ2 for thls structure

Tajytield tyce must -pe Scaldar or Subrange
Selector [ncompatible with Tagtield type

NCR/COC PRIVATE
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Set PAbb I ExXKOk CODt DEF INITIONS

113
114
110
117
114
120
123
125
12h
129
130
131
132
134
155
130
137
133
133
140
141
142
143
144
145
147
144
150
“15¢
152
150
160
16t
165
lob
170
171

172

173
174
179
170
177
173
173
139
131
142
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Index type must be Non-Real Scalar or Subrange
Scalar tyoe must not be Real
Error in type of stancard orocedure parareter
Unsatistied forward reference
Pointer with forward REF type must be fixed
Furction result must oe Scalar, Subrangz or Polnter
Equivalant types in UNION declaratlon
Error in tyoe ot standsra function parameter
Numper >! values Jdoes nrot match declaration
Tyoe conflict ot operanas
Expression [s not of set type
Only tests on equality allowed
Strict inclusion not alloned
Iltejal tyoe of operanals)
Tyoe of operand must be Boolean or Set
S2t 2femnent must pe Non-Real Scalar or Subrange
Value incomp3tiole with set element
Varlable must pe of array type
Intex Incompatiol.: with declarations
Variaoble must be of record tyge
Tyve of viriable must be Pointer
Itiegal paramater substitution
Ille3yal typ= of loop control varlable
Expression tyoe dlleygsl
Tyve contlict
Type incoapatible with selectlion expression
Suorinyge oounis must be Scalar
Assijnment to standara function-illegal
Assigrment to foramal tfunctlon lilegal
N9 such tield in this record
Mul ticefineo case selactor
Previous declarations was not forward
Procedure praviously forward declared
Mutliagetinesa label
Unjteclared exit laibel
Variort tuy must be initlallzed
Pack/Cram 3ttribute illegal on this type
Iritialiczation illegal in this context/on this type
Value constructor may contain *** only in inltlallzation
Vatue tye2 jncampitible with ceclaration
Bi,e specitication reauired
Crismmed recorc must be fixed bouna

Hidtn soecification reouirecd
Cryect sice exceess widtn specifications
Elerent must pe tixed size
Invalia agadtavle suorange
Suorarge must ve tixa2c tound for crammed
Multipta/Iil2431 variant, variable bound, adaptable flelds

NCR/CUC PRIVATE
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5.0 APPENDIX C - COMPILATION ERRORS 2.3 SheoRIR.C ;5 COMPILATION ERRORS
5.1 PASS I ckRUR CUDE DEF INITIONS 2020222 1 TIR0% w0gE DEFINITIONS —e
R 239 t Kejister not. locked
133 Selec?or must be constant 250t I1leysl Operana field In this position
134 3 Invalid parental type for relative pointer 241 t Unrecoanlzsble operanu fleld
:gz : i:::;ii 22;:;:;132125292123 2642 8 Glob;['refnrence to register varlable lllegal
187 ¢ Invalld string length 243 1 Machine type constructors may only contaln constants
183 t String ooject type t be CHAR 244 1 Ony vsriant records may be ‘bound® ’
139 3 Oo)ec? ;Uli ba ;g?amgjpp & ??9 t 1oo many nestea SCOPE environments
130 ¢ Value list does not match declaratlon ' ;;; i nggcéﬁttLM:bd;s?lay veetor overtlox
191 & Tag value must be constant » 393 1 Faaturs nay sgond:r:g ‘ ,
132 1 Tag value not in selector range 400%3 Compiler error In LOAUVALU/LOADATTRTO/SELECTOR
193 $°Static initialization by constants only 401%: Compiler error in LOAD
194 3 Value out of set range. (U..255) 402%: Coapiler error in LOAGADURESS
145 ¢ Assijnment to external functlon lllegal 4i3*1 Coupiler error in STORE
196 ! Tyoe of varlaole must be string ) wOk*: C S : _
197 3 Substring lenjyth exceeds source Jength rf::;;zgue;;ggliz E?:;QEUC/LOADADDRnSSISELECYOR
138 t Asslgnment -expression not UNICH member 405 ngy machine types her s
133 ¢t Invslid UNION member type : " 40/*: Compller erroryp ® ohere
201 ¢ Error in constant - digit eoxpected : R )
ggg : ?LZingrlQoﬁg:ilfn:ogon?'ZS tnvatld dellmeter EOLY . HOTE! Tne error codes marked by an asterlsk lnalcate elther a
203 } CQns?ant e‘;ectea ary progranming error or a compiler fallure. It you obtaln
206 t Exoonent too large/out of range one of these error codes, first peruse your program for
207 1 Sympbol too long ) orojramming errorsi and if no errors are alscovered, vyou
208 1 Radix not numeric ) ’ . ?gou;g~ ;se .th¢ PSR Buy Reportlng mechanism described in
209 t Radix out ot range ) ‘ e 25 User®s Handvook to report the problen.
210 ¢ Invslid radix )
211 ¢ Invalid 4igit In radix 5.2 PASS TI rwg AN
213 8t Positive integar expected *2 2AS3 11 ROk _COUL UEFINITION .
219 t Unknown machline type
220 3 Hachlre acpendent construct illegal The . . -
‘ e ? error messiages generated by PASS II  Immedlately follow
25 | yaehine fvoe canner oe select of doleter et e e o canmt e st g e e 1ot
223 1 Machire class variaoles cannot be PRONG or STATIC tne messiged Mx ERRON(S) WERE DETLCTED™, wnlch also Is on the
cnhine class varia e listing files Tne messages have the followin nerlc fermt
224 3 Type incompatible with reglster class . g generic ferm
225 1 Reyister class may not be initiallzed mac g “
226 t Fielo reference to AREG variable illegal . Aons atnr T COUNT
227 % Invalld declaratlon/statement without prolog yyy 22z
224 8 Type must pe UNION T “w :
"masvaye  text Is the error messige and 2zz is the “LINE™ fleld
'gig : Ef?ég;?léza???gglor expected .'gn tre compiler listing file. (See section entitled, "Comci?er
231 t Illegal operation code . . ,ufput ) The other [nformatlon shoula be lgnorea.
§z§ : %:::3:: :2:t2$c::§naL:TT?Iers 'Ihelbvarioas torms ot “dessaae text" are listed bpelow, The
234 t Varlable unknoan locally . g? ::Eet:i@n:;xiﬂcEUJe?«:n FreSSJge text" and serve the tunctlon
235 1 Viriable must be rejister ~lass 23 320Arstors.
236 ¢ Reqgister gescriptor on locx only %3 CUT b A% GS
237 &t Reyister out ot raenge 't e . .
- \"‘ F 2
233 8 All registers locked (overtion) A ““"?4 LR LUCNED TARLE CVERFLOW

NCR/CIC PRIVATE . . . NCR/CIC PRIVATE
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Se0 APPENDIX C - CUOMPILATION ERRORS
5.2 PA3S II ERRNR COOE DEFINITION

> v 0 e e g v 2 20 -~ - e

t A REGISTER LOCKEU TABLE OVERFLOW
*t RE-ASSIGN XREG FAILELO, CLEARXREG CALLED
*3 PUSHSTACK FOUNI NO REGS
1 TS IS LNAVAILABLE BECAUSE PRDLDG INHIBITED
*1 N0 REG FOR POPSTACK
%t FOPSTACK FalLcD IRRECOVERABLY
*gt NO RuG FOR PUSH
*1 PUSH®PtLu = koG MODEL FAILURE
*3 CPERAND SIACK GVERFLOW
#3 CPFRAND STAUK UNDERFLOW
*3 POPPING A MARK
#%1 {OCKAPEG = NO HOLD OR PREASSIGNED REG
#%: 1.0 RcGISTERS FOR LOCKAREG
$ LYMBUL FOR X REGISTER ALKEADY LCCKED
8 ERLE FOR UNLOCKED X REGISTER
3 FrReE. FOK UNKHOAN X KEGISTER SYMBOL
t LYMBOL FGR A REGISTER ALKEAOY LOCKED
t FREE OF UNLOCKED A RFGLSTER
t FREE. OF UNKNOWH A R:tGISTER SYMBOL
*%3 LSSIGNMENT QF X2 FAILED
#%3 ENCUP =~ FUNC REG UNAVAIL
t RcPLACED BY -
%3 UNKNUWN X REG ID
®¥3 UNKNJWN A REG ID
1 HMORE THAN ONE OPERAND FOR FUNCTION °
t DESC. VAR REG MNOT 8-F
t GES5C, TAUGLE REG NOT 4-5
‘'t UNLOUKED REFERENCE TO REG ID
%3 L0ME FURWAKD LAQEL n&F:PENCES UNSAT ISFIED
*:1 BAD MUGIFIER
8 ADDRESS IN RTS
%3 GENCXP = FUNC REG UNAVAIL
t GENLXP = FUNC REG LOCKED
¥t ULNKNOWH XREF NAME
8 GENCUP -~ FUNC REG LOCKED
¥3 GUALIFIER INCORRECT
%t MAKEXAVAIL STACK FAILEO
*3 rAKEXAVAIL FAILED
#: UNUEFINED CONSTRUCT
¥33 OPERAND QVERFLOMW
#¥3 NLG. VALUZ FOR UNSIONED FIELD
1 GUPLICATE LABLLS
t LNIMPLEMENTED

NOTES  The forms of - "message text" which are preceded by ar
asterisk Indlcate compller tailure, It you obtaln one ot
these error messagess vou should use the PSR Bug Reportlng
macharism described ir the SES User®s Handbooks The torms

NCR/COC PRIVATE

o §a7
IPL=SOFTWAR:Z CNGINEERING SYSTEM
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5.0 APPFNIIX C = COMPILATION ERFORS
5.2 PASH II ERROR COUE DEFINITICN

-y —————— R D e b L T TPty -~ oo

of "megssage text" which are preceded by two asterisks
indicate programmer error or compiler. If you obtaln one
ot tnese error - messages, you snould peruse your projram
for pcrojrammina errors on line 42227, If no oprogramming
error - is detecteds vyou shculd use the PSR Bug Reporting
m2chsnism, : .

NCR/COC PRIVATE
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6.0 APPENDIX D - IPL ISWL RESERVEL WORDS

s e 0 e 0 0 0 s e e 20 0 o ey P 2 2 20 0 0 0 00 0 0 e

- o -y -

6.0 APPEJDIX U = IPL _ISWL_RZSECGVED HORUS

a2 ap o w2 0 e 0 e w0 0 a0

A list of reserved words Is glven pelow. Words preceded by a
double asterlsk, **, are reserved words In the ISHL/CC and are
not rescerved words In ISHL/CI. Hords preceded by an asterisk, *,
are reserved words in ISHL/CI and are not reserved words In

ISHL/CCe Hords which are not prececed by one
are reservea words in both ISWL/CC and ISHWL/CI.

®ALIAS .. ®ANIL
ALIGNED *NIN
ALLCCATE NOT
AND oF
ARRAY *ON
BEGIN : **QPEN
*BOUND OR
BY o ORIF .
* CANO . PACKED
CASE popP :
CASENY P=OC
CAT PROCEND
#¥CL0OSE *#PR0L0G
"~ COOE : PUSH
LONST **QUEVE
COPROC RECEND
CRAMMED RECORD
CR-ATE REF
CYCLE REL
#*0EFINE REP
**% JEQJEUE REPDEP
DESTROY RePEAT
0o RESET
COANTO . RESUME
ELSE ] ~ RETURN
ENJ #*REWIND
#XENJUEUE - SLGHMENT.
*EPLLOG SEQ
¥¥p XECUTE SET
EXIT . - SLACK
EXTERNAL STATIC
BRFILE : STRING
FCR ¥XTAG

or two asterlisks

NCR/COC PRIVATE
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6.0 APPENDIX J = IPL ISWL PESERVED WORDS

- -~ - o D v > s o

FOREND . THEN .
*FORWARD T0
FR=F TYPE
*FRELREG - UNION
*OET UNPACKED
GCTO UNTIL
hf AP " ®UOR
IF ! vaL
IFEND o VAR
In *VSTRING
LASEL ¥4 0F
*LOCKREG WHEN
LOOP KHILE
LCOPEND WHILEND
MACRO XOCL
MACROEND . X0OR
fMAIN XREF
*MaLIOHED
MOU
A vh]3
MGUEND
MODULE
NEXT

~oww

NCR/COC PRIVATE
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7.3 APPENDIX E = ASSEMBLY LANGUAGE DESCRIPTION
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7.0 APPENDIX E_- ASSEMBLY LANGUAGE DESCRIPTION

The purpose of this saction Is to describe the IPL assembler
- mneumonics output by the compller when the “C* comment foggle ls
selecteds (See sectlon entitled, COMPILER OUTPUT,)

. The compller identltles each symbollic lnstruction mneumonlc
according to 1Its' syntax 3angd generates a = 16- or 32-blt
Instruction. The table below Indicates the ftranstatlon of

. assempler mneumonlcs and operand flelds to the IPL machlre
Instructions (see IPL Processor-Memory Model Independent GDS).

"The tirst and second columns of the table Indicate, by reference
numper and opcode respectlvely, the Instructlon generated for the
assembtler menumonic In the third colunmnes The forth column s the
operand fiell1 of the 1Instructlon and specitles the order from
“lett to right ot the op2rands.

NCR/COC PRIVATE
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REV: B

ASSEMBLY LANGUAGE DESCRIPTION .

temcw- toeerecna 4-----;-----9;---------9

! GOS ¢ H IrL i !
t REF I OP 1 ASSEMBLER | OPERAND 1!
t NO. 1| CODL | MNEUMONIC | FIELD !
[ R ppp— [y, X TR e tmccceamnaed
f y0L ¢t DO I LBYXIS ! SyJeKyI,D8
T T tomm——- Rt Ty QU -t
t 302 t Cco t LBYXS Tl SaJeKeQ !
pmm——— fommm—— R ceecepmcmmmcceca}
I Ju3 t vs 1. SBYXI> 1 SyJdyX,yI,01
tom——— oo ceat e ccecean tommemcccan +
t 004,31 C8 I SBYXS 1 Syts<,Q
- bmm——aa tmmcmmccccea R T
I 045 1t a2 t LHXl - I JWKeIHD 1
tomm—— D Rt L T T T tmmemmcmeea +
i 036t 3 I LKWX I JiKyQ !
R e Rl T R RIS, -~
1 007 t A3 ! SHXI I JeKyI40 1
tmemen bommmea tmmmmcecccaa temmeccccnaa +
t 008 1 33 ! Sux 1 J,",Q2 H
tomm—— tomm—a ctemcecmeao e R T +
1 009 t Ay I LBYXIX I JsKeyI,0 1
tormmna fommma- tercncen—e e e 3
1. 010 1 384 I LBYXX 1 J.XK,Q !
- tom—— et m—- D T P -t
1 011 § A5 L SBYXIX 1 JyKyIaD o
pormm—e foecona ctecmccanc e ctemcmcccanad
t 012 1 .85 1 S8YXX P JyKHy2 !

A e T LR T, +

e ccccas

NCR/CJ2 PRIVATE
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70 APPENUIX € =~ ASSEMBLY LANGUAGE UESCRIPTION 7.0 APPENDIX L - ASSEMBLY LANGUAGE DESCRIPTION
L it Atttk bt 4 LR L e a et C S LY LR Rt 4
! GDS !t ! " IPL ! ! 1 Gus ! 1 IPL ! ’ !
I REF § OP - | ASSEMBLcR | OPERAND ! REF I OP | ASSEM3LER { OPERAND 1!
t NO. t COUE t MHEUMONIC | FIELD ! I NO. ! CODE ! MNEUMUNIC § FIELD 1
D el D e T T O ——————— -~ tommme tommm—- D b tmemccemenat
1 053 1 Ou 1 CPHXX 1 JyK ! 1o7rs 1 12 I MC I JsK 1
frecenfocccrctnccnnecacan tmocm ————t R tmmm——— temcecccnnan temmcemenae +
I 0S4 | Bt I CPADD t JeKeyQ } fu74 t B { DS 1 J0sJ1,K2 1
D il et B it -+ ! t t 1 K1,QJs01 !
$ 055 t 8F 1 CP 1 JsK,Q ! toemee toemeon s b .-t
tmm——— tomm—— S OO Y 1 u75 1 EL t DD 1 J3aJ1,KD 8
! 056 t 2A ! AIND 1 JsK ! ! ! ! ! K1,00,21 1!
b m—— D Rk Dttt atatateg D —-—t tecmea o tormmen- PR R T +
t 057 1 3V 1 EXPJ I JsK ] !t 076 &t E2 ! oP 1 J0yJ14KO 1@
toccemtmccnna D aadatuter [T TTTES et | ! { 1 K1,20,Q1
1 US8 1 3 1 EXMJ 1 JK 1 towaoa tomm—ee tomaee —————— L +
dom——— L L e SR LD L LT e + 1 077 1 E3 I oa 1 J0,J1KD 8
1 053 1 80 t EXxQ 1 KyQ ! ! ' ! ! K1,Qu,Q1 1
tomm—— D e T - —enaad bmmmne jecmmn- tmmmn- D R R 'Y
1-660 ¢ 3F 1 EHLG 1 JyK A t 078 1 E4 - DSCAL 1-J0,y,J1,K0 1
Lt AR e Dbt tommcmnee .-t ! | ! 1 K1,20,Q1 1
t 061 & 1F t EXL I UK ! tom-o- tomeoe-- tomcmcccocen tecccacocna +
F L L Ty T SR Bt TR ——— 1 079 t E5 1 DSCALR 1 J0,J1,K0
1 062 t A8 i SHXC t JaKyIyD- 1 ! | ! 1 K1,20,21 1
tommaa R Dtttk P R k4 toeemea R R i L et +
I 063 1 A9 I SHX . 1 JsKeIsD I 1 083 t Eb t OFCOM 1 JU9,J1,K0 1
bomonm fomementemmaan cmmemfecmencmcnat ! 1 ! 1 K1,Q0,91 ¢
1 064 1 AR { SHHX 1 JsKyI,0 I tom-—- tocsesctoonon R e il +
R D T LE T commmpeemcmmcnant 1 084 1 E8 1 uBCOM 1 J0,J1,K0 ¢
t 065 1 18 I LS P JsK ! ! ! ! !t X1,Q0,Q1
e R el it R ol Rt P tm———— temcnn- temeccnnaa e -+
t 066 t 19 1 LD I JsK | ! 085 ! E9 1 0BCOL ! J0,J1,K0 1
L e e L L tommem - -t ! ! ! ! K1,23,Q1 ¢
!t 067 1 1A I LP 1 JK ! toooo- L toomeceaa emefmosccccns -+
boomon tmmmmee L il A ekt + t 086 § EA { OBSCAN 1t JdeJ1,K0
1 068 1 18 I LC 1 UK ! t ! ! 1 K1,Q3,Q1 1
R D R el ettt [EETEE tmemm—— R tommecmcae- +
i J69 t 1C I LINH 1 UK | ¢ 083 ! B { DTRAN 1 J0,J1,K0 {
——— - ey ! H ! ! K1,Q0,Q1 1
1 070 + AC 1 ISOM 1 KeI40 1 toeoe- $ommo-- toeemmoean meetmeecena- --
L i R D tmmmemmmeae + 1083 ! cC ! DAMV 1 J0,J1,K0 1§
1 071 1 AD 1 ISOX 1 JoKsI 4D ¢ ! 1 t ! K1,20,21 1
D Lt fmmmm o= R + bomoae tmmemee pom—-- - tmmmmm—ae -4
1 072 1 A< ! INSX I UKy I,0 !
[T - L e T R -t

NCR/CDC PRIVATE NCR/COC PRIVATE
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7.0 APPcNDIX E = ASSEMBLY LANGUAGE DESCRIPTION ) : : 7.0 APPLNDIX E - ASSEMBLY LANGUAGE OESCRIPTION
focmcctommeccfeccccnc e jm e maema} R L el ettt ]
t G0S 1 1 IPL ] 1 ! 60S 1 ! IPL ! !
1 REF | 0P 1 ASSEMBLER 1 OPcRAND ! ! REF 1 OP 1 ASSZMSLER 1 OPERAND I
I NO. | CODE 1| MNEUMUNIC } . FIELD 1 I NO. | CODE t MNEUMONIC ¢ FIELD !
fomccctmcncantornncoscnenbaaccccanead tm———— I B il P R T
1 091 1 ED } DEDIT 1°J0yJ1,K0 (111001 39 1 FBNE 1 Jax, !
: 1 1 1 K1,00,01 ! tooommpooooeo bttt $ooomoemee- +
Y PP . jomccncan cemfmmmccccennt ! 111 ¢ 9A t FBGT 1 JyK,Q !
1 092 § E7 1 DNMV 1 J0,J1,K0 ¢ tommemtoemm—e $meomm-- sesstecccmeccond
] { ' I KL,0d,a1 ! I 112 4 9n 1 FBNLN T J.KH»Q !
P TR R G S [P R S tore- toemcm— LA L tm e~ -t
1 094 ! EE 1| DTABMV 1 J0,J1,K0 ! t 113 1 32 1 FBEX I J1iK2 !
1 1 t 1 K1,Q0,01 ¢ $oom - Aabtutate L tituiand meestmcssseom-ot
[ TSP QU Y QAR . ctmmmmmmm—— =} ! 114} 3C I FCOM I J.K -1
1 095 t EF 1 DOFI 1 J0,J1,K0 1 toccccteccmectoccmcosccactonoacssoact
1 1 1 !t K1,Q0,01 1 i 115 | Ab 1 CALLY 1 JeKe [0 8
I T N iy Sy e meem o oo -——-- + temm—— teee———- L bl Sttt dad Ll i -+
1 096 ! Fu t DCALSB 1 J0,J1,K0 ¢ 1 116 1 B8O I CALLP 1 JKy !
! ! 1 1 K1,00,01 ! to---- e Sttt $ommee— -+
fommccporrr et e . ———— fommrm - + t 117 | 04 -4 RET { !
1 097 1 3A | FCFP 1 JeK ] toooo- tom-oo Sto~--- Smesestecmemcccoct
fomcmefommcccfoccmcmeceiefeceee e} 1 118 1 06 1 POP [ 1
1 698 1 38 1 FCI 1 JsK ! to---- ittt Attt el Skttt 4
S S Y 1 120 1 02 1 EXCH 1 !
1 6991 30 1t FS Tl JeK ' ARl Sttt l Sl bt St Sl
fome et orm et ————— cmmmpmm——— ————t {121t gd { PE { 1
1 1001 31 1 FD 1 3K ! Nt $ommon- teoo-- Riuitunbed Sebdaiebiebied
S RS G Y 1 122 1 05 t INPC 1 JK 1
1 1311 33 1 FSU . 1 J.K 1 $omm-- to-m--- Sttt B bbbt 4
i QS S S QSO it 123 1 10 !t INPD t K . !
1102 1 33 )} FDU 1 JyK 1 LRt bdd Rt it} Sttt 4
bommeefmmmmeefomem——e———ebam———————— + U124 ) 1a 1 LSBT 1 JoK 1
! 1031 32 4§ FP 1 JWK 1 tom—m- $ecoecoofocccmcccccntonccnccanct
R LRt L LR TP PRSP 1 125 t 15 ! COMX 1 JeX R |
1194 1 33 1 FQ 1 JyK ) tomm—- $mmmm—- tom--- b Stabehtt -+
temono o= prmmcm—en———- PO Y t 16 1 1o { TPG - 1 JsK 1
1105t 34 1 FSDP [N ! Foom-- bt Attt i
O IR DY 1127 t 17 1 LPGT 1 JiK 1
1 106 t 35 i FODP 1 JsK t Hoomo- pomooe- tomososcmoeo Fooeme- ==t
bmemcmfmmmeecfommeemmemmefomeammem -t . ! 133 1 GE. ! CSRx 1 WK !
? 107 1 36 | FPOP 1 JsK 1 oo At el ettt
$ommcmtoecmceafpocccmccameefomamam= et 1 131 1 OF 1 CXSR 1 JiK H
1 108 {37 t FGDP bJuK 1 to--=- tommee “tm-smee seesstemoeca =—==t
e D Y TR wrmenn o mecccnonef 1 132 1 08 - CCMRX 1 JsK 1
103t 383 1 Foe 1 J.K,Q 1 At St pommmmmme- R St -t
D R R LRI TS

NCR/ZCOC PRIVATE: = NCR/CDC PRIVATE



. 7-9

IPL=-SOF I WARE ENGINEERING SYSTEM ’
; 09/01/75
ISHL/CT V2.0 ERS REV: 8

B e : D e e e e
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- - e e e 0 e 0 e e o0 e e o B e P B A N B 0 D 0 D D 0 W 3 O W D WD WD D 2 9 P 0 0 0 0 0 R

e L LT T T L T T )

! Gos ¢ ! IPL ! !

! REF 1 OP | ASSZIMJLER | OPZRAND
! NO. ! CODE 1 MNEUMONIC ! FIELD !
Rl L T P T [ -+
1 1331 07 t CXCMR t JyK !
tomm—— P D T TP ~temmmm—- -———t
1 134 | 9F ! BCR I JiKyQ {
fom——— tmememm prmmmc—— e tomenem= ———t
! 136 { Bt ! KEY 1 JekhQ ]
$oemm- FORp— B et L P +
1 133 1 05 ! P8 I JsK !
tomom- tomocmn bomem—an e bm e ———— +
1t 139 { B8 { ALG 1 SHydryKyQ 8
D e R el Dbt T +
1 143 1 88 .1 ISQ 1 JiKrQ !
Rt Rttt R
t 144 13 ! COMA I 4K 1
fomom— P P tommm——— -———t
1 145 1 1E { MPRK 1 J.X 1
D el Ry BT L T L -+
1 146 1 FO 1 DOFINS I JyKO,KL 1
! ! ! f Q1 t
foom—— P T tomccmmacee +
! 147 | F1L I DOFEX boJuyJtL !
i | 1 ! K,Q0 !
b tececanmtecnncmnccne e et
1 148 § F2 { DODFIX 1 J.K0 {
! ! ' t K1,Q1 . 1
D L R D b bt ee=t
I 149 ! F3 t ODuFOX 1 JiK0 |
! 1 ! ! Ki,Q1 !
tomcmctocrncnfmcccrccarenfecccr e +
1 150 ¢ FS 1 LPMEM 1 JyK !
foemmcctomcmectomcecmme——= D el +
! 151 | Fb6 ! LSMZM LN TY G !
R e T e bom—e —————t
t 152V F7 !t LDMzM t JaK oo !
temcectoccnccntecaccncecccfennnnccanet
1 153 | F8 ! MCC 1 JsK 1
tecrentonnmmntocne e tremmm—- .-t
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7«0 APPENDIX E = ASSEMBLY LANGUAGE DESCRIPTION
Ainbabainied e D bt L L T Sy
t GOS 1 ! 1PL 1 1
! REF I OP ! ASSEMBLER ! OPERAND 1
t NO. |- CODE ! MNEUMONIC ! FIELD 1
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8.0 APPENULX F = CUOMPILER QUTPUT

It the compilation does not abort, the compliler outputs data

onto two tiles, a listing tile and optlonally, an object flle

(see sectlon entitlied, “COMFILING SCURCE MODULES").

8.1 LISTING FILE

The tisting file contalns two text tforms of the source Input
flles The tirst torm, the *“source form*, ls an exact copy of the
source input flle concatenated with information provided by the
compller. The second form, the '"assemoly form*", 1ls an IPL
assemoly languagje listing of the generated oblect code for the
source Input tile and ls produced when the C comment toggle ls
selected.

Example of Listing Files
Glven the following source llnes to complle,

MODULE ERXSAEXAMPLES
VAR
V1 8 INTEGER,
V2 8 [STATIC) INTEGER 8= 2%
PROC [MAIN) ERS#P}
VAR
V3 3 (STATIC) INTEGER 3= 4,
V& ¢ INTEGER,
V5,V6 ¢ INTZGERS
CIF Ve = 3 ThEN
Vi 8= 6 ELSE
V5 = 7
IFENDS
V3 = V23
PROCENL ERS#P}
HUUED ERSH#EXAMPLE

NCR/CDC PRIVATE

8-2
IPL-SOFTHARE ENGINEERING SYSTEM
’ 09701775
I;Hg/u[ vZ.J EFS . REVS B
840 APPUNUIX F - COMPILER OUTPUT
8¢1 LISTING FILE

B R e i TP Sp TP PP, - ~ —~ o -

The "source form" |s

PG 1 STAT AUTO PR NS 1 ISHL/IPL VERSION 2.0, LEVEL O

1 0 0 0 0 MODULE ERS#EXAMPLES
2 0 0 0 0 VAR
3 1 i} 0 0 Vi t INTEGER,
4 4 0 -0 0 V2 ¢t [STATIC) INTEGER 8- 23
5 8 0 ] 0 PROC [MAIN) ERS8P;
o 8 6 1 0 VAR
7 6 6 1 0 V3 1t [STATIC) INTEGER 3= 4,
8 12 6 1 0 V4 3 INTEGER,
9 12 ‘10 1 0 V5,V6 & INTEGERS
10 1é 18 1 0 IF v2 = V3 THEN
11 1c¢ 13 1 1 V4 1= 6 tLSE
12 12 13 1 1 Vs 1= 7
13 12 18 1 1 IFENDS
14 12 18 1 0 V3 1= v2;
15 12 18 1 0 PRCCEND ERS#P3
16 1e 0 i} 0 MOLEND ERSYEXAMPLE

YY/MM/00 HHe MM, SS
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and the “assembly tform" IS

oPC

LOO
Loc
EQU

FJP
Loc
SIR
uJpP

Loc
STR

Loo
STR

RET *

DEF

ENT

uJpP
DAT
DAT
FIN

SECT/OFFSET

(5
Ccs
Cs
Ccs
cs
Ccs
cs
cs
cs
Cs

[

csS
CS
cs
CcS
CS
CcS
CS
CcS
cS
ST
ST
[
CcS

cs

0000U0 C3720004
000004 80030003
000008 2c23

00000A 1E82.

00000C*30020000
000010 RD0O20006
000U14 CB120006
000018*94000000
J0000E 0008

LyudLC 80020007
00ud20 CHL12000E
0D0U01A 0006

600024 C3I720004
000028 CB720008
00002C ub0d

DUGO2E BFOFOUOGL
30UN32%90000000
000036 81010000
000034 3EL1000138
00UU3E Q4OOFFEL
0000U% 00000002
g000U8 00000004
0u0J03y 2008

003042 80370000

001046 ZFFD

LBYXS
EXQ
ICH
MRK
BXHEQ
£xQ
SBr XS
BXEQ

EXQ
SBYXS

LBYXS
SBY XS
RET
cpP
BXHeQ
SA
CPADD
IXEQ

LA

JPR

~=TEXT== IPL OP REF

2
59
36

145
41
59

A

37

59
4

2

y
117
55
41
19
Sk
T 37

17

48

EPT CS 00002E R-ERS#P

cS+000UDD

RIF CS 000044 Q BS C
AIN BS 000000 P A(ST)

SLCTION MAP OF MODULES ERS#EXAMPLE

0 CS 00UO4B CODc SECTION

2 BS 000008 BINDING SECTION
1 ST 006000C WORXING SECTION

TRANSFLK NAMES ERS#P

READ EXECUTE
REAY BINDING
READ WRITE

NCR/COC PRIVATE
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8¢l LISTING FILE

With rejard to
the - source inout
concatdnited with
lines.

EIELD
PG

LINE

STAT

AUTO

NS

GATE/TIME

B e e R ———-

the "source form', the flelds concatenated to
are described belows The compiler fialds
the source Input lines are called output

QEEINITION

Declmal number |{ndicating the page number of
the *source form".

Decimal number 3asslijned to each source l(lne In
the - input fileo This fleld appears
Immediately b2low the PG field in the *source
tform,. .

Decimal number wnich slignifles a3 retatlve byte
otfsc¢t from the be3jinnlng of the STATIC  areae.
The fiela only has meaning if the assoclatea
source input line on tne source ouput llne |Is
either @ wvarlable declaration which has a
“statlc'" or “xdcl* attribute or Is a varlable
declaratlon which. Is immedlately contained -
within a module declaration. In this 'case,
the byte offset Is the location allocated to
the last variable (3s scanned fron left to
rignt) appearing in the assoclat'ed source
Iine.

Decimal number which signlfies a relatlive byte
offset ~from the bejylnning of a STACK frame.
The flels has meanlng only if the associated
source input line on the same output tlne Is a
variable declaration wnlch s Immedlately
contained in s proceaures In this cases the
vyte offset is the location allocated to the
variable aopearing In the assoclated source
line. :

Decimal number which Indlcates the procedure
nesting level.

Jecimal number which injdicates the structured
statzment nesting Jevel.

The Jate/time stamp [mmedlately. follows  the

NCR/COC PRIVATE
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Tre "assembly form" contalns a description of the SES/IPL
LINKLR records whlch are "output by the compller for the
compilation unit,

Fuor each level zero module within a corpllation unit, the
*assembly fora' description Includes a *sectlon definitlon™
tescriptiony a “section summarv' descriptlon, and *other SES/IPL
LINK:R recora® descriptions,

The *"section detfinition® description 1is preceeded by the
headar line

S.td OPC 'SLCT/0FFSeT -=-TEXT-- IPL OP REF

Each - llne aopearing wunder thls heager 1tine In the sectlon
description is referred to as an entry In the “sectlon

. definltion" descriptions The meaning of each of the fields In

the neader line lst

tIELy : LEEINITION

SeLN Same deflnitlon as the LINE flatda In ¢the
“source form' of tne llistlng flle.

OPC Used for compiler deouyging and 1Is to be
ignored,

SECT/OFFSET defines the SES/IPL LINKER sectlon and offset
(in hexadecimal bytes from the Seglinnirng of
the section) intc wnlch the =--TEXT-- tlela Is
placed. The compller wuses flve rmneuronlc
names to classify the alfferent sactlons 1t
qeneratest
CS = coae sectlon
BS - pindiny sectlion
ST - static (worklng storage) sectlon
LT - literadl sectlion
HP = heap section

-=TEXT== Hexasecimel data which Is Inserted at  the
locatlon specitied by the SECT/OFFSET fleld,

IPL P IPL sssa2rmbler mneumonlc for the Instruction ln
the =-TEXT=-= tleld, Tnis fletd ls blank It
tne ==-TZXT-- fjela is not an IPL Instructlon,

rEF IPL reterence number ftor the instruction In
the =-=-TexT=- fieldse This fleld Is btlank (It

NCR/COC FRIVATE
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the =--TEXT-=- fleld Is not an IPL Instructions

Other items to note within the “section definltlon®

description are the following?

It an asterlsk appears betweer the SECT/OFFSET and =-=TEXT=-=
fieldy the instruction In the =-~-TEXT-- tleld contalns a
forward reference ‘to a "target locatlon” In the code section.
Another entry, ENTRY N, in the sectlon definition descrictlor
ls generated Dy the compiler to resolve the forward
refercnce. ENTRY N*s SECT/OFFSET field wlll bet

CS XXXXXX where

XXXXXX = YYYYYY ¢ 2
and 3
YYYYYY = hexadecimal offset of the “section deflnltlion®
entry which contalned the forward reference.

ENTRY N immediately precedes the entry Ln "sectlon definitlon"
description whose =--TEXT=-=- tleld contalns the IPL Instructlion
which is the object of the forward reference.

It an entry in the sectlon definition description Is for an
Instruction and the text string, °*CS ¢ 22Z72Z12* (where 222222
is a nexadecimal number)  aopears after the REF fleld, then
this Instructlon contalns a backwurd reference to the code
section ano 2ZZZ2Z17 Is the offset In the code section to wnich
the reference ls made. :

One can determlne the IPL instructlons wnhlch are generated for
a source line in tne following manners The entry with 35
non-blank S.LN field assocliates a group of “sectlon
deflnition® entrles which are generated for source liney
SeLNe The group of entrlies include the entry with the
non-plank S.LN fleld and all entrles with blank S.LN tlelds
which followy, Uup to the next ertry with a non-blank 3S.LN
fiela, All entries in this group which are Instructicr

" entries (i.ee.y ones with a non-blank REF . fleld) are the
~lnstructlions generated tor the source llne,

The "sectlon summary®” descriotior bpagins with a header Illne of

SECTIUN MAP CF MODULE 8 module identifier

where mouule ldentitler is the identitier that was on the rmojule
declaration starement,

NCR/CDC' PRIVATE-
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The entries which follow the header tlne are of the followlng
Jener jc form:

0R01 SECTIONL - LENGTH1 SEC UESC1 ATTRIBUTES1
0RDZ SECTION2 LeHGTH2 SEC DESC2 ATTRIBUTES2

. . . . .
. . . . .
ORUN SLCTIONN LENGTHN SEC UESCN ATTRIBUTESN

TRANSFER NAME 8 XXX

EIELD QEFINITION

0D SES/IPL LINKER sectlon ordinal- number for
sectlion.

SECTIUN Either CSy 8BSy ST, LT, HP (see SECT/OFFSET
fiel3 deflinition).

CLENGTH Hexadecimal byte length of sectlon.

SEC_DESC Either CODRE SECYIOH

3INDING SECTION
WORKING SECTION
EXTENSIBLE COMMON SECTION
WORKING SECTION

ATTRIGUTES SES/IPL LINKER section attributese. Either
READ, WRITL, EXECUTE, BINDING, or a
combination of these.

TRANSFER NAMC XXX is .elther blank or [s the orocedure
igdentifjer wnich had the maln attrlbute.

The "other SES/IPL LINKER record" descriptlons ara Intermlxed
with the “section definition' vescrictlions, appear to the right
ot tne REF field on tne output Ilsting, and are used for
geoucging the comcilers. .

In general, tnese descriptions describe the ftollowing type of
SES/TIPL LINKFR records output by the compilert

entry potnt Jetinition (EPT)
relocstior information (RIF)
J31ress irsertion (AIN)

external raterence linkage (XRL)
bit string Insertion (BIT)

NCR/CUC PRIVATE
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4 address offset Insertion (AJI)

8.2 wBJECT FILE

Tne object tile Is in a format whlch can be tinked by the
SES/LPL LINKER V1.0 (see SES User®s Handbook section entltled,
SES/LPL LINKER), : .
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9.0 APRENDIX H = COMPILING SOQUPCE MQOOULES

The ISWL/CI V2.0 compiler Is exscuted as a procedure and the
followlngy command readies the compilation proceduret

GET, IPLISHL /ZUN=ALL

Atter fne IPLISWL compllation procedure is obtained, It may be
executed with the followlng control statementt

-IPLISHLEyI=csource flle>)[,0=¢<listing file>]
[yB=<object tlle>)(,PASS=<112>](4FL=<tI>]

The default parameter valuas arel

I =1

9 =0

8 =8

PASS = 2 (complete compliation)
FL = 140000

The user can Increase the efflclency of hls IPLISKL
compilatlons oy using tne PASS ontion on the procedure calls The
IPLISWL corpiler has two distinct opasses and thdy may be
optl.nally executed, If PASS=1, the syntax errors are checked.
It PASS=2 or the parameter is omitteds the syntax errors are
checkeo 3nJd the code generution is done and an object deck Is
Jencergated, . :

It tne compiler aborts during 3 compllation, the message,
“CO4PILATIUN ARORIEU', is outout to the KRONOS stardard output
tila. It you obtain this messdge while compillng, vyou should use
tne 1*SK  Bugq Reporting mechanism descrived In the SES User
H3an. 00k, It is racormanded that you a3ttach the daytile of the
aodorted coapilation with the PSR.

- NCR/COC FRIVATE
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10,0 APPENJIIX G = QBJECT PROGRAM EXECUTION

Thls sectlon describes ISHL/CI va.o runtlime support
proceduresy, and Initjatlon and terminatlon of an IPL ISWL object
programs,

10.1 IPL_ISWL KUNTIME SUPPQRY PROCEQURES

There exists ISWL/CI V2.0 runtime support procedures for
process Ing NEXT ard RESET statements, for processing the standard
orocedura, #STRINGREP, for processing the standard functlon,
$S5TRINGy and for processing execution time diagnostics (see
saction "entltled “ABNORMAL TERMINATION"). It these runtime
suppurt ‘procadures are referenced, they must pe linked wlith the
binary tlle produced by the compiler via the SES/IPL LINKER. The
table pbelow Indicates the Indirect tiles In the ALL catalog wnlch
contaln the runtime procedurest

Elle Name Eile Contents

IPLRTL , runtime error support

IPLRI2 #STRINGREP and $STRING support
IPLRT3 Ne XTyRESET support

10.2 INITIAYION

Thls sectlon contalns an example of KRONOS and SES Subsystem
comm3nds necessary to complle an ISWL source orogram, llnk and
load the object tite produced by the compilery and execute the
program on the slmulator (see the SES User®s Handbook for a
description of the IPL SIMULATOR, SES/IPL LINKER, and the SES/IPL
REAL HMEMORY LOADER).
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ISWL/CI Version 2.0 compilation and execution

Tne user snould be famlliar with the SES Subsystem, especlally

tne LINK and RML commands,:ana the IPL Simulator.

patch

BRFL,20J0.

/3et,source

/32tyipliswl/ur=3all

/=ipliswl(i=sourceyb=binary,o=1lsting,?1=134000)

/32t utl/un=3all .

Jutlslulu,listing - "use 10xx for listing RevC flles™

/3etysesinsi=yourpri *get user's LNS environment®™

/getysesinsz=yourpr2 :

/gatiseslinsosyourord

/32t yrunses/un=all

./ascii :

/-rurses(ins=1) “enter subsystem to execute LINK and RML

¥¥MSG13 SES Vi.l 757/09/02. 08.00400s. = PLEASE LCGIN

? louin you :
“LINK_CB andg LIF have been pravlously
declared and saved as part of the LNS
environment "

? tink_cv.name_seed “check on pretix tor subsequent simuytator

commanu fite"
Ixxx
? lit{1).kin=*binary"*

. “tiles to be !lnked" *

.
? linkylco=link_cbylpd=to_rml
?2rmlylpa=to_rml *use LPD name quoted on LINK command™
?

lagott “exit supsystem to run simutator®
*¥950 843 CONNZCT TIME = 00.03.01, :
¥4 NG RUNSES
/noraal “simulstor does not accept lower case"
/yeterunsim/un=3ll
/=runsim
1PL 531IMULLATOR VERSION 2.1
MEMRY=GLICLFFE )
? enter txxxent “IML generated command flie*
ENTE LXXXENT
ME4ey 1igd0
TPL L LHLLATOY VERSION 2.1
MEM_RY=1u) (0
LXA, LxaxZ)t
CIAD Lxxalice
LOAD LXXXZ0S
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LOAD LXXXZJ4
LOAD LXXxZ05
ECHO OFF
00002600 02 EXCH y2000000 P = FOFOFOFO
P FGFy FOF) FOFO FOFO MCR  FOFD " UCR FOFQ
BKP 0000 0000 0000 STATE MONITOR
TRACE LL 0uLOU 0000 0000 TRACE UL 000U 0000 0000
CR A=3,AV=3000000u5002
CR S=P,LV=BU0000004OLG
EXIT

. “Simulator commands/Program Executlon®

? end
END

SIMULATION COMPLETE.
/

10.3 NORMAL _TEERMINATION

A normal ©procedure epllog (see object code generated for 3
procena) is generated for procedures with the "maln" or *xdcl”
attributes. Theratora, If the envirohnment was established as It
ls described In the section entitled *“IMITIATION'y, and the
program executea corractly, an environment spoeciflicatlon error
mill occur (MCR=0100) and the P address should be the address of
the “return' instruction of the procedure to which control was
transferreds The IPL Simulator will then prompt the user tor a
COmMMmand.

10.4 ABNQEMAL TZRMINATION

Through the wuse of comment tojgles (see sectlon entlitied
“IPLISHL Compller®”, in the SES User®s Handoook) the comcller
generates code to check the following conditlonss

%0HQITION

Assiygnment subranga error
Divide by zero

NCR/CDC PRIVATE
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Index out of range
Case Index out of range

If one of the above conditions Is detected, the complter
assigynad source lline numoer at whicn the error occurred- Is
entered into "register X1 . and a c¢all is made to a runtime
procedura whicn outouts an error message onto the file, IPLOUT,
and executes 3 program error Instructlon. Execution aborts andg
the user Is then promptad for a command by the IPL Simulator.

The runtime error messages ore the followingt
)
ASSIOGNMENT SUSBRANG. ERRLR AT LINE XXXXX
CAS. INOEX crROR AT LINE XXXXX
INDcX OUT OF RANGE EXROR AT LINE XXXXX
OIVID® 8Y LERU ERKOK AT LINE XXXXX

The tield, XXXXX, is the LINE flela on the "source form"™ of ¢the
listing tile (sz2c sectlon entitlied, “LISTING FILE™),. .
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e

This appendix contalns an ISWL/CI "ilsting flle”™ of a source
program which exemplltles the usaye of machlnq breakout.
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1 STAT
10
2 0
3 Q
4 0
S 0
6 0
7 0
8 1]
9 1}
10 1]
11 0
12 0
13 .32
14 32
15 32
16 32
17 40
18 &7
19 53
20 60
21 72
22 72
23 72
24 72
2y . 72
26 72
27 72
28 72
29 72
3u 72
3T .72
32 72
33 72
34 72
35 72
¥ 72
37 72
38 72
39 72
40 72
41 72
42 72
43 72
44 72
45 72
46 72
L7 r2
L8 72
49 72
50 72
51 72
%2 72
53 72
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AUTO PR NS 1

B e N A T N N N W e N e N N (N = I R N P N I N g e R =W — W — =

T ol e e e N O N o ol e T e e S o e e e el el - NN N N R N N W W P

[1}

TYP
RE

VAR

v

ve
vs

ISHL/IPL VERSION 2.0y LEVEL O

.MODULE [CODE(IPL)] MBEXAMP]

sMB80"
E
C1 = RECORD
BIT1,B8IT2 1 #BIT(5,2),
BYTE1 & #BYTE(S5.4),
ADR1 & #ADDRESS,
HUESC 8 #DESCRH,
FDESC t #DESCRF
RECEND3$ ’
REc t RECL 2= [#M(°5°),#M(*5°),8M(*1 2 3 4656 78 9 A°).

L#M{°4°) M (*8° ) IM( E*) ],
[HM(*0°) oM "B )y MI L"), #M( 8" ),#M( 1 7')), :
: . CIAMC O ) oM (4 ) oM " 4°) o #M1(*8° )9y #M(“E 3} y#M(*2 3 & 5°311315
IT ¢ #8I1T7(31,33), . . : ..
YTE & fSYTE(744), ) B . .

VADR t #ADDRESS,

VH
VF

PRO
PR
VAR

A8
vB
1

PI

VKR
Pl
va
VH
VF
L8

DESC ¢ #DESCRH,
DESC ¢ #DESCRFS

C [COUE(IPL)Y,MAIN] MBEXAMP§
OLOGS

[#XREG(4)) INTEGER,
[#XREG(3)]1 REAL,
{#XREG(2)] CHAR,
[#AREG (4)) #ADDRESS,
{ #tAREG(S5)) #AUDRESS, ,
(#AREG(DA(16)) ] #ADDRESS,
[#ARFG(O0B(16)) 1 fADDRESS,
[#AREG (UC(16)) ] #ADDRESS,
t (#AREG(0D(16))] #ADDRESS, -
+vA9 3 [#AREG(8..9)] #ADORESSo
00L ¢t UBOOLEAN,
$ INTEGER, ‘
1 8 ~INTEGER} - B

86 o0 %0 4o v 08 06 o0

EC.BYTEL 8= ﬂM('A BCDEA B coE" ),

1 t= VADR;S

DR 3= SHADORESSL#M(*0*),#M(°0" ),#H('3 21015 '

DESC 8= SH#DESCRHIZM(®8°) 48M( 4% ) 4#M(*F*),#M(°2 5 8°),2M(°2 4°})]3

DESC 1= SH#DESCRFITUM{*C ), #M(*C")ynM(" 0 YoM (*25Q) 4 #M( 24 )1 48M(° QD96 115
L1 & vBOOL 3= VREC = VREC; °

LBL2 ¢ VBOOL := VFDESC /= VFDESC;

I

I
I
I
L
I
i
I
P

I

$= #0OFB(VREC.ADRL,VREC) S
t= #0FB(PI1)?

t= ROFB(VADR) 3

t= #OFBI1 (VFLC.ADRL,VREC) S
3= #OFBIT(PIL1);

3= #OFBIT{VAOR) 3

8= #LENG(VREC) S

= #LENGBIT (VREC)S -

1 3= fAOGR(IDS
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11.0 APPENDIX H - MACHINE BREAKOUT ©XAMPLE

DO A OO D B G NS AP N Bt Pt P2 PO AL Bt P S G 0 Tt Pt S 0 D P AP G Nt P) i It PP b ot~ s s b P St Bt B Ot s D Ot Pt ot S PP P WD D P N P O P WP W2 o O o P Hw

PG 2 STAT AUTO PR NS 1 ISWL/IPL VERSION 2.0, LEVEL O

5% 72 17. 1 0O

56 72 17 1 0 tLCAD,7 X&y [AC ,X3,10241%
S7 72 17 L 0 'LOAD,7 X4 [AC,4095]3

58 72 17 1 0 YSTORE,7? Xb o CAC ,X3,102413%
5y 72 17 L 0 - !STORE,7 Xty [AC9403513 -
60 72 17 1 0 'LOAD Xby (AC,X3,10241%
61 72 17 L 0 tL0AD X4 ,LAC,4033513 ‘
62 72 17 1 0 'SIORE X4y LAC,X3,102413%
63 72 17 1 0 ISTORE Xty (AC,40951%

oh 72 17 1 0 'LCAD,#X0 X3, [AC,X2,10241%
65 72 17 1 0 fLOAD,#X0 X3, (AC 4409513

66 72 17 1 0 'STORE,#X0 X34 0ACsX3,1024]%
67 72 17 1 0 !STORE, #X0 X3,[AC,403513%

68 72 17 1 0 fLCAD,7 X3, [#P,40951%
69 72 17 1 0 'LCAD,#B800L X3, [AC 440961}

70 72 17 1 0 !STORE,#B0OOL X3, [AC,4035]1%

71 72 17 1 0 fLOAD AC, [AD X4 ,13241%
72 72 17 1 0 'LOAD AC,{AD,409313%

73 72 17 1 0 !STORE AC 3 [AD 4X3,102413
74 72 17 1 0. !STORE AC,(AD,409613

75 72 17 1 0 YLOAD. #MULT [AC+513

76 72 " 17 1 0 !STORE,#MULT [AC,513

77 72 17 1 0 'a0D X9 X33

78 72 17 1 0 sus © X4, X33

79 72 17 1 0 tMULT X4 o4 X33

80 72 17 1 0 0IV Xt g X33

a1 72 17 1 Q0 ABS XX 33

82 72 17 1 0 YADD,#H . Xl 9 X33

83 72 17 1 0  tADD,#H Xby [X35409513%

84 72 17 1 0 tADD,#H P OIH

85 72 17 -1 0 !SUB.#H XLy X33

86 72 17 1 0 *SUB,#H Xl 453

8rs 72 17 1 0 'MULT,#H Xb&y X33

88 72 17 1 0 YMULT, #H X'y [X3,40961%

89 72 17 1 0 '0IV,#H Xy X33

90 72 17 10 tCcOMP Xby X33

91 72 17 1 0 !1COMP, #H X4y X33

9 72 17 4 0 -!8RZQ. X4 o X3,40963

93 72 17 1 0 !BRNE Xty X3, #OFP(LBLL) }
CIY re 17 1. 0 !8RGT X4 4X3, 40363

95 72 17 1 0 !BRGE X4 ¢ X3, #0FP(LBL2,
96 72 17 1 0 BREQ,#H X4y X3,40963

97 72 17 L 0 !3RNE,MH Xby X34 40953

98 72 17 1 0 tURGT,#H X4y X3y 40963

99 72 17 L 0 {BRGE,#H Xu 9 X3,40963

166 72 17 14 0 fpcLOOP Xl s X3, 40953

16t 72 17 1 0 18R ' AC, AD, 40353

102 72 17 1 0 !BR L#P X035
103 72 17 14 0 !'BR AC 4 X443

104 72 17 1 0  COPY . Xl yX33

105 72 17 '+ 0 copy X 4 ACS

116 72 17 'L 0 coPy AC,ADS

197 72 17 & 0 rceoPY AC 4 Xu3

108 72 17 1 0 fCOPY,nH X4, %33

109 72 17 1 0 tAOQCA AC4CLAD 409613

ILOCKREGS
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11.0 APPENJUIX H = MACHINE BREAKCUT EXAMPLE

AUTO PR NS 1 ISMWL/IPL

PG 3 STAT VERSION 2.0,y LEVEL 0.
110 72 17 1 D 'ADUA,#P AC ,[X2 ,#0FP(LBLL) 1}

R § 5 72 171 0 'ANDA ACys X33 ’ '
112 72 17 1 0 !tENTEK, #POS Xt ,153
113 72 17 1 0 ENTER,#NEG Xl s153
114 72 17 1 0. !ENTER,HEXTD "Xt 40963
115 72 17 1 0 - 'ENTER, #X0 783%
116 72 17 1 0 'ENTER, #SIGN X4 4153
117 72 17 1 0 'ROTATE XbyX3,0X2,101%
118 72 17 L 0 !SHIFT X9 X3, [X2,1013
119 72 17 1 0 'SHIFT,#H XbyX3,[X2,1013
129 72 17 1 0 fOR X4 4 X33
121 72 17 1 0 XOR Xby X33
122 72 17 1 0 !AND Xty X33
123 72 17 1 0 NOT Xty X33
124 72 17 1 0 !INNIB Xty X33
125 72 17 1 0  tMASK Xty (X3,101%
126 72 17 1.0 !'ISCLATE X4yX3,[X2,1073%
127 72 17 1 0 !INSERT XbyX3,0%X2,1013
128 72 17 1 0 IMOVE AA,ABS o
129 72 17 1 0. 'A00 (A4 ,A8,1001,(A5,A9,1001;
130 72 17 1 0 Sus (A4,A8,1001, (A5, 48,1001}
131 72 17 1 0 IMULT tAL,AB,100),[A5,A9,100);
132 72 17 1 0 DIV [AL,A84+1001,(A5;89,100]%
133 72 17 1 0 !SCALE. (A4 4A8 41001, [A5,A9,100]}
134 72 17 1 0 !'SCALEROUND (A4,AB8,1001y(AS,A9,1001];
135 72 17 1 0. 1COMP,#DEC (A4,48,100),[A5,A9,10013%
135 72 17 1 0 {COMP _[A4,AB,1001,[A5,A9,100]3
137 72 17 & 0 1COMP, #COLL (A4,A8+1C0), [AS5,A3,400]);
138 72 17 1 0 $SCAN tA4,A3,1001, (A5, A9,1001;
139 72 17 1 0 ITRANSLATE [A4,A8,1003,[A5,A9,100]);
140 72 17 1 0 !MCVE (A4,A8,1001,(A5,A9,10013
141 72 17 14 0 !EDIT [A44A8,100],LAS5,A9,1001}
142 72 17 1 0 'MOVE, #NUM (A4,AB51001, [AS,A9,100]3
143 72 17 1 0 !MCVE,#FORMAT ,#FORMAT [A4%,A8,2001y [A5,AS,10013%
144 72 17 1 0 YADD,#F, #F {A4,A8,1001,(45,49,1001;
145 72 17 1 0 fcALCSuB (A4 A8,100),0A5,A9,1001];
e 72 17 1 0 1CONV,#R Xty X33
147 72 17 1 0 fCCNV XhyX33
143 72 17 1 0 YAUD#R- X4 4 X33
.149 72 17 14 0 !'5U8,#R X4y X33
150 72 17 1 0 'ADD,#R, #UN Xl 9 X33
151 72 17 1 0 1SUB,#R,#UN XG4y X33
152 72 17 1 0 YMULT,#R XUy X33
153 72 17 1 0 DIV,eR X4y X33
154 72 17 1 0 " 'ADO,#DR Xl o X33
155 72 17 1 0 !SUB,#DR Xby X33
156 72 17 L 0 !MULT,4DR Xl o X33
157 72 17 1L 0 fUIV,#OR Xby X33
158 72 17 1 0 !'BREQ, 4R Xt 9 X3,40906%
19 72 17 1 0 !BRNE,#R Xty X3, 40963
160 72 17 1 0 !BRGT4#R X4eX3, 40963
lol 72 17 1 0 !BRGE.#R X& 9 X3,4096;
lo¢ 72 17 4 0 !BR,#UNDFLO X3,4096%
103 72 17 1 0 I1COMP,#R Xl y X33
164 72 17 1 0 !CALL

(AA415),AB,AC3
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11,0 APPENDLX H - MACHINE BREAKOUT cXAMPLE

T > 0 o S P P> B 0 o s
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PG &4 STAT AUT0 PR NS 1  ISKkL/IPL VERSION 2.0, LEVEL 0 ‘

165 72 17 1 0 CALL ‘ "t (#Py40961,AB,ACS
166 72 17 1 0 RETURNS . .
167 72 17 1 0 t1poP;

168 72 17 1 0 !LXCHANGE;

169 72 17 1 U YTERPOR S ,

170 72 17 1 0 1INTRPT : X33

171 72 17 1 0 tINTRPTPROD X33

172 72 17 1 0 !LOAO,#SET Xt 9 AAS

173 72 17 1 0 tcoMp . Xty AAS

174 72 17 1 0 !1COMP, #PAGE;

175 72 17 1 0 fLCAD,#PAGE T X4,X33

176 72 17 1 0  tLOAD,#STATE ' Xb 9 X33,

177 72 17 1 0 tSTORE,#STATE _ Xb4X%X33

178 72 17 10 fLOau, #MAINT Xty X33

173 72 17 1 0 ISTORE#MAINT - : XbyX33

189 72 17 1 0 1BR.#COND . 61,4096%

181 72 17 1 0 !KEYPOINT : X342y 43

182 72 17 1 0 {PURGE : Xt,33%

183 72 17 1 0 tALGORITHM,? ‘ A8y A9,16%

186 72 17 1 0 1ADD.#IMM _ Xby[X3,409561%
185 72 17 1.0 rcoMp ' ' AA 4 ABS »
186 72 - 17 1 0 1CcOMV, #EQ 4 X4g ,
187 72 17 1 0 !STORE 4#KIND : . (Au,48,1001,x%43
188 72 17 1 0 !LCAD,#OFFSET = X4, (A6,A8,10013
189 72 17 1 0 YADU,#INDEX [A4,A8,100),X43
19u 72 17 1 0 'SUB,#INDEX o [A4L,A8,1001,X43
191 72 17 1 0 1AND ' AC, A8} :
192 72 17 1 0 fOR “AC4AB}

193 72 17 1 0 ¢XOR : AC,AB;

194 72 17 1 0 McC " AC,AB83

195 72 17 L 0 !COPY, #ALPHA _ [A4,A8,1001,69%
190 72 17 4 0 !CCMP,#ALPHAFILL (A4,A8,1001,68;3
197 72 17 1L 0 YAGD,#BIN (A44A8,1001,673
198 72 17 1 0 !LOAD ' AD,LAL4AB8,100)3
199 72 17 1 0 !LOAD - : Xty LAt ,A8,10013
200 72 .17 1 0 ISTORE A Xby [A4,A8,1001]3
2u1 72 17 1 0 1I0 AB8y1,23

202 72 17 1 0 “END TESTING MACHINE CODE*® .

203 72 - 17 1 0 YEPILOG;

206 72 17 1 0 PROCEND MBEXAMPS

205 72 6 0

0 MODEND MBZ XAMP
75708/29. 09.52.04 .
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~11.0 APPENDIX n - MACHINE BREAKOUT EXAMPLE

N P PO s e Pt M3 e B B P P St N GO Pt 2 Pt P T Pt Pl Pt P Pt T P OO PP Nt W Pt Bt T Pt St s s s e e e et e me A W e Y Mo A

S.LN OPC SECT/UFFSET --TEXT== IPL OP REF
204 DEF - - EPT CS 00032A R MBEXAMP
205 FIN . AIN BS 000000 P A(ST)
' AIN BS 0u0008 P A(LT)
SECTION MAP OF MODULE: MBEXAMP

U -CS 000348 COLE SECTION ’REAO EXECUTE

3 B8S 000010 BLINDING SECTION READ BINDING
2 LT 040017 WORKING SECTION READ
1 ST 090048 WORKING SECTION . READ HWRITE

TRANSFER NAMES MBEXAMP :

NCR/CDC PRIVATE
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IPL-SOFTWAR: cNGINEERING SYSTEM. - E
_ : | 09/01/75
ISWL/CI V2.0 ERS REVS 8.

1140 APPENUIX. H = MACHINE BREAKOUT EXAMPLE

N D 0 0 Bt b 0 0 0 P I 0 P R s Bt 0 2t Pt B Pt et ot Gt e S 0 St Pt s s s et s ot Gt o e Wt s Bt ot ot G Gt s St B S0 e Bt 8 0 B8 Pt s ot s o B0 St 0 P9 S8 S

LINE  OFFSET

LINS T OFF3¢T  LINE OFFSET LINE OFFSET
1 CS+u0douo 92 CS+0GJ1U8 147 CS+00U28RE ‘204 CS+000328
23 CS+uluose 93 CS+0001uC 149 CS+0002%0 205 CS+00033
39 CS+Jdulul 94 CS+uCliED 149 Cs+000292 )
40 CS+UduoLA 95 C5+0001EY 150 CS+400294
41 CS+000026 36 CS+0001E8 151 C5+000236.
42 Cst+uguaes 97 CS+0301&eC 152 Cs+ydo2as
43 CS+0ulUAA 96 CS+0301F0 153 CS+00029A .
44 CS+0000EC, 99 CS+0001F4 154 CS+00029C
45 CS+tJUd1uA 100 C5+000LF8 155 CS+2i1029€E
4o CS+000122 101 C>+0001FC 156 CS+00d02A0
47 CS+00u 128 102 C>+Jd0200 157 CS+0002A2
48 CS+00U17E 103 Ccs+p0d02u2 158 CS+0302A4
49 CS+0001:354 104 CS+000204 159 Cs+0002A3
546 CS+U0u1l3C 105 CS+0002086 16U C>+0002AC
51 CS+0un1ss 106 CS5+04J0208 161 Cs+200280
52 CS+0Ud.1.C 137 CS+000204A 162 CS+uU00234
53 CS+0Jd0154 108 CS+ud0adc 163 CS+300283
54 CS+QuntscC 109 C5+00U20E 164 CS+y0L2EA
© 95 CS+0u01€6 110 CS+000212. 165 CS+0002BE
56 CS+0u0loub.: 111 CS+000216 166 Cs+ijd02cz2 -
‘57 C3+00016A 112 CS+000218 167 CS+0002CHhH -
58 CS+Y0016E ~ 113 CS+I0021A 168.CS+0002C6
59 Cs+ygga1re 114 CS+0002LC 169 CS+J0uacs
o0 CS+000176 115 CS+0400220 179 CS+0002CA
61 CS+09017A 116 CS+000222 171 Cs+a002CC
.62 Co+00017E 117 CS+000224 172 C5+0iy02CE
63 CS+000132 118 CS+000228 173 CS+000200
64 CS+0uU0116 119 Cs+yp0022C 174 CS+ail02D2
65 CS+00013A 120 CS+0ud230 175 CS+400204
66 CS+00018E 121 CS+000232 176 CS+3G60206
. 67 CS+000192 . 122 CS+uldu2sn 177 CS+100208
68 CS+0u0196 123 CS+500236 178 CS+u002VLA
69 CS+00019A 124 CS+030238 179 Cs+00020C
70 CS+00913E 1¢5 CS+00023A 18y CS+4yu020€
71 CS+40014a¢ 126 CS+00023E 181 CS+U002€2
72 CS+y001AB. 127 CS+000242 182 CS+u002€Ed
73 CS+0001A4 128 CS+000246 133 CS+0U002ES
74 CS+000LAE 129 CS+000248 184 CS+Uil02EC
75 CS+000152 130 Cs5+00024C 185 CS+JUG2FD
76 CS+000184 131 CS+000250 186 CS+3J502F2
77 C5+0ud 116 152 CS+000254 187 CS+3002F4
78 CsS+0001R8 133 Cs+000258 188 CS+0002F8
793 CS+0031cA 134 CS+00025C 189 CS+u002FC
80 CS+U001EC 135 C5+000260 130 CS+000300
81 CS+U0014E 136 CS+000264 191 CS+U06U304
82 CS+y001L0 137 CS+0002638 192 CS+0003086
83 Cs+00u1ice 138 ¢S+0u026C 193 CS+000308 -
84 CS+0001CH 139 CS+uu0270 194 CS+000304A
85 Cs+Qud1iCs 140 C5+030274 195 C5+0043uC
86 CS+0J0 LA 141 CS+u00278° 196 CS+00U310
87 Cs+u001cCC 142 Cs+l002/C 197 CS+Qq002314
88 CS+U0J1ICE 143 CS+00u2d0- 198 CS+000318
89 CS+0uU01u2 144 CS+00028%4 199 CS+00u31C
90 CS+0ULLLY 145 CsS+000288 2U0 Cs+030320
- 91 146 201

~CS+000106

CS+00028C

CS+000324

NCR/COC PRIVATE



