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FOREWORD

This software bulletin is a companion publication to the software bulletin entitled
Easycoder Assemblers C and D, File Number 122.1105.001C.00.00. The reader should be
thoroughly familiar with the information presented in the above publication. The reader should

also be familiar with the information presented in the Honeywell Series 200 Programmers'

Reference Manual, Models 200/1200/2200 (File Number 113.0005. 0000. 00. 00} and the general

operating characteristics of the applicable Series 200 equipment as explained in the Honeywell

Series 200 Equipment Operators' Manual (Model 200) (DSI-294).

Copyright 1965

Honeywell Inc. .
Electronic Data Processing Division
Wellesley Hills, Massachusetts 02181

ii

g

S




Section I

Section II

Section III

Section IV

Section V

Appendix A

Figure 1-1
Figure 4-1
Figure A-1

Table 4-1
Table 5-1

TABLE OF CONTENTS

General Description of Library Processor C............
Equipment Requirements........ceueeeeene.. Cereeseesenannnns

Writing a Macro Routine...... cececescanns Ceceseasaeanes cesensecns
Parameter Designation .....0eveeeenscene cecessaanas
Selective Omission of Coding v veeececsssacesnsons ceescssseca ceecae
Tag Prefixes....cc00uveenn

Adding Macro Routines to the SPT ,.,....00iiienncnes

Writing a Macro Instruction..ceeeeeeeceececencanes .

Continuation Cards ... veeeseeesenaeosrnesnecasesennns Ceereeseeanan
Selective Omission of Parameters, ... ..iveevrinnnnens et atasessaans
Card NUmMbeTS . iuuturssserossssecasseosascassssassaseasosossossssss
Using Library Processor C to Produce Symbohc Decks ¢vievecenesan .

Input and Output Files ., ... ivieeerenansnns cerececcasens cececcesncns
Input File, seuvevereeroocnsonassnsssances Ceesesesseseans
Console Call Card ... veeeseessecsscessesssacssssassacssssenasnnss

Equipment Configuration Director ... .c0cvee..

Standard Equipment Configuration Numbers. .. .ceeeveeeeccsces .
Card Input/Card OUtPUL .o uueeeterennroarasassnnsonsnssns
Card Input/Tape Output . .vevvvereerennrnes ceressesaenes

Tape Input/Tape Output ......... eresanas

Full Equipment Configuration Director ............ cecscescneans
Input Deck.vvseeesonneas treesesessessaccsannns
System Specific Header Card...ceeseesscecsces ceceerseasacenns

Assembly InPUt L uvuiveeevecneoseonesscnsncanes

End-of-File Card..ceeeeeeesessssscancease
Output File ..uvvreeevesseasocsoasassncsconans ..

Operating Procedures .. ..vovvssereoescanoocncsosans
Initial Setup Procedures,...oveeseossccscscsaccas

Bootstrap Procedures, . ioeeseeeesssasssssscssesscassesossssscnsancass

Error Conditions..uceeeesecosssessasscsssscscencacs

Procedure for Changing Standard Equipment Configurations, ceceseessceess

LIST OF ILLUSTRATIONS

Functions of Library Processor C ..ieeeeerceeocecssesncssasssssscsscncs
Input and Output Deck Arrangements .vveeessesvesscsssoscasssscsssssnns
Sample Coding for Library Processor C Standard Configurations

L P T L .

LIST OF TABLES

1
Format for File Media Fields ccvcececeesscccccasonceanes cecstsscesancecn

iii

—
] 1

)
DW= N

| I R R | I
B W

[ T T T B T
RN UUTWWNNNF =~ =

| I N B |
Pt et e et

oo o dabh R B R RRRBRBDRE R WOWWOWW NNNNN
I

1
—






SECTION I
GENERAL DESCRIPTION OF LIBRARY PROCESSOR C

Library Processor C processes symbolic card-image files that contain input to Easycoder
Assembler C or D. Library Processor C is used prior to the assembly of a source program by
Easycoder Assembler C or D. This program inserts macro routines which exist on the sym-
bolic program tape (SPT) into source programs in response to macro instructions (calls) with-

in the source programs, and it specializes each routine to perform the specific function desired.

The macro routines are stored on the SPT where they are available to be incorporated into
a program when and where desired. A macro routine is made up of instructions that perform
a particular operation (e.g., open or close a tape file). This routine is considered generalized
when it contains elements whose values are missing and/or when only certain of the included in-
structions may be used in its execution. The routine becomes specialized when the missing

values are supplied and/or when the instructions which are not to be used are omitted.

A macro instruction (call) is an instruction written in a program, in-line, for the purpose
of calling in a macro routine. Included within the macro instruction is the list of desired param-
eter values for use by the macro routine being called. A parameter is a variable element with-
in a macro routine which must be assigned an explicit value in order to specialize the routine.

A parameter designator is an expression used in the macro routine to identify a parameter of

the routine.

Figure 1-1 illustrates, functionally, the use of the Library Processor C. The source
program(s) includes macro instructions which call the macro routines from the SPT. The
source programs and macro routines are processed by Library Processor C which is stored
on the binary run tape (BRT). The processing reproduces the source program(s), inserting
the specialized macro routines to form a new deck which is now ready for assembly by Easy-
coder Assembler C or D. The concepts of '"'card'" and '"deck'' are used in referring to card-

image files, regardless of the medium on which the file exists.

The Library Processor C input file may include input to systems other than the Easy-
coder Assemblers. Consequently, the card-image output tape prepared by the Library

Processor may contaid input to several systems.



A second function of the Library Processor C is reproducing symbolic decks of entire

programs on the SPT,

EQUIPMENT REQUIREMENTS

Library Processor C requires the use of the following equipment:

1. Advanced Programming Instructions Feature (011).

2. 12, 288 locations of memory.

3. Card reader (for card input), card punch (for card output), or 204B tape
drive(s) (if card images are used).

4, Two 204B tape drives (for the BRT and the SPT).
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SECTION II
WRITING A MACRO ROUTINE

Some routines are Honeywell-supplied {e.g., Input/Output Control programs) while others
may be written by the user. This section explains how the user should write a generalized

macro routine.

PARAMETER DESIGNATION

Parameter designators have the format pxy, where p is any alphanumeric character chosen
by the progra.mmer,1 and x and y form the decimal parameter number from 00 to 63. A control
instruction, Set Parameter Designator (SETP), is used to assign a value to p. SETP is written
in the operation code field, and the desired value for p is written in column 21. The value of p
may be changed at any time by writing another SETP instruction. If the SETP instruction is not
used, the value of p is assumed to be octal 35, which prints as %. The following are possible

assignments of p:

EASYCODER

CODING FORM
PROBLEM PROGRAMMER DATE PAGE ____OF ____
cARD  |Y|¥ OPERATION
NomBER [Bg| LOCATION | " OPERANDS
1 2[3 aTslel7]a 14fis, 20l N L et il T e ; Lee L L £
i
! ![ } 1 SETP s s 3 L L L L I L M| L
2 _ll Jr 1 SETP k 1 1 1 4 1 - Il 1 1 Y SRR D R N | " 1 4
3 | ] 1 1 l i 1 1 £ 1 n - i | 1 1 PR | 1
T 1

Parameters are indicated by writing the currently assigned value of p, followed by a pa-
rameter number (xy) whichthe programmer assigns consecutively. When the routine is special-
ized by Library Processor C, the parameter designator is replaced by the explicit value supplied
in the calling macro instruction. For example, assume that parameter 03 is an index register
number. An indexed address using that register with an augment of one would appear within the
macro routine as 1+Xp03. When the routine is specialized, the parameter value (e.g., 5)
replaces the designator p03, creating the address 1+X5. Parameter 00 {p00) is always used to

indicate the tag (if any) written in the location field of the macro instruction.

SELECTIVE OMISSION OF CODING

The programmer may desire that certain lines of coding be omitted from the macro
)

1Although there is no restriction on the characters that can be assigned to p, it is the responsi-
bility of the programmer to insure that the resulting parameter designators do not duplicate
the form of any other language element, such as a symbolic tag.



routine. The zone portion of y in the parameter designator may be overpunched with R{+) or

X(-). An R(+) overpunch indicates that if the value for parameter xy is blank or omitted in the
calling macro instruction, this line of coding is omitted from the routine. An X(-) overpunch “
indicates that if the parameter value is included in the macro instruction, this line of coding is |

omitted from the routine.

Suppose, for example, that a macro routine computes a hash total of a particular field on

an optional basis. The field to be totaled is parameter 01, and the field to contain the total is

parameter 02, The instruction in the routine to update the total would be coded as follows:

EASYCODER

CODING FORM

PROBLEM PROGRAMMER DATE PAGE . OF ___
CARD

NUMBER [g tocation | e OPERANDS

y 23 4lslsl7]s . 1a)i5, 2021 | |

[ A Pal.pem T

f
2y
}

o o<

i ll 1 L I 1 IR | [ | P A SR P

-

NOTE: B is the result after the overpunching of 2 with R {+).
If the parameter value for the field which is to contain the total is omitted from the call, this
instruction is also omitted from the specialized routine by Library Processor C. Instructions
which do not explicitly address an optional parameter may also be selectively omitted by punching w ‘
the parameter designator (with the appropriate overpunch) in the remarks portion of each such ;

card.

Conditional (COND) control statements may also be used to omit lines of coding from the
macro routine. The programmer writes COND in the operation code field. The operands field
contains nnnnn, pxy, v, ¢, where:

nnnnn - card number of the next statement not to be omitted when the condition

is true
v - literal value against which parameter xy is tested
c - condition T

The condition c is coded as follows:
Condition:

Never true

True if value of pxy
True if value of pxy
True if value of pxy
True if value of pxy
True if value of pxy

True if value of pxy -
Always true ‘/ |

4 444 <4 <

Nk W~ O |6
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The condition is tested by a binary Compare of the value of parameter xy (A address) against
v (B address), followed by a Branch on Condition Test with a variant character of 4c (where c
is interpreted as shown above). If ¢ is true, all statements of the macro routine (including
additional COND and SETP statements, if any) from this point up to, but not including, nnnnn
are omitted. All rules of the Compare instruction apply to the condition function. 1A void

parameter produces an equal result when compared with a field of up to 40 blanks,

EASYCODER

CODING FORM
PROBLEM PROGRAMMER DATE PAGE ___OF
NUMEER E" LocaTiON | OPERATION OPERANDS
213 als[e{7{s , 1alis, 20]2t R L L L . | e2lea ] L TR
N ... _[COND  90d14.,P@2, KRAM;1 e 1 __(EXAMPLE)
o I . [COND _hnpnn,pxy,ve . . s .. |(FORMAT), .
3 ! | _ 1 i i 1 i i 1 1 Loaoa 1 1 S S 1

When the Conditional control statement illustrated in the example is processed, the value
assigned to parameter 02 is compared with the literal value KRAM. If the parameter value is
greater than KRAM (since c = 1), the following statements are omitted from the routine, up to
statement 00014, which is included in the routine. If the parameter value is less than or equal

to KRAM, no statements are omitted from the routine at this point.

TAG PREFIXES

Duplication of tags between the calling program and any of the macro routines called (or
between two of the macro routines called) must be avoided. To avoid duplication, it is recom-
mended that each macroroutine be assigned a particular prefix and that each of its tags be pre-
ceded by this prefix. The length of the tag and its prefix must never exceed six characters, If
the same macro routine is to be called more than once by a single main program, the tag prefix
should be designated by means of a parameter to avoid duplication. Thus, the tag prefix will be

different for each insertion of the routine.

lThe binary Compare reads the A- and B-address fields simultaneously from right to left start-
ing at the end of the B address and ending with the word mark of the B address. (To avoid an
equal comparison that may not be truly equal, an extra # character should begin the B-address
field.) An example follows:

A address B address (v values above)
nonstandard (8) standard

(If the zero is present at the beginning of the B address, the comparison does not stop after
reading ''standard'" in the two address fields but also compares the next character. When
such possibilities do not exist, the additional character in the B address need not be
used.)



ADDING MACRO ROUTINES TO THE SPT

A generalized macro routine is prepared in the same manner as any other program, ex-
cept for the presence of parameter designators to indicate missing values. It is submitted to
Easycoder Assembler C or D, complete with its own PROG and END cards, for addition to the
SPT. Since there is no distinction between a macro routine and any other program on the SPT
and since Library Processor C searches the SPT by program name rather than by visibility,
each macro routine must be assigned a progr-arn name which is unique within the entire SPT.
Tape searching by Library Processor C will be minimized if macro routines are stored together

in one particular portion of the SPT.

2-4
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SECTION III
WRITING A MACRO INSTRUCTION

The programmer writes a macro instruction at the point in his program where a macro
routine is to be incorporated. The type field contains C when all the parameter values for a
particular macro routine do not fit on one card and require continuation cards to follow; other-
wise, it contains an L. The location field may contain a symbolic tag which, when written, is
always interpreted as the value of parameter p00. The operation code field contains the name
of the desired macro routine (which is also the name on the PROG card for the routine); the
operands field contains the parameter values, written in order by parameter number, starting

with the value of parameter p0l.

CONTINUATION CARDS

A continuation card is used when a macro call can not contain all the parameters for a
particular macro routine. Although the first card of a multiple-card call is not a continuation
card, it indicates, with a C in the type field, that a continuation card follows. Each continuation

card, except the last, contains a C. The last continuation card contains an L in the type field.
Although macro instruction cards and continuation cards are reproduced by Library
Processor C, they are regarded as remarks cards by Easycoder Assembler C or D. COND,

SETP, and END cards in a macro routine are not reproduced by Library Processor C.

SELECTIVE OMISSION OF PARAMETERS

A parameter value may contain any character except the comma. The comma is used to
follow each parameter value, including the last. The comma also serves as a method of
omitting a parameter value from the macro instruction. Each missing parameter value is indi-
cated by its comma. However, any number of values may be omitted without their terminating
commas if no further values are needed.

Example: If a macro routine has ten parameters (p01 through pl0) and the
programmer wishes to omit values 3, 5, 6, and 8 - 10, he may
code the instruction as follows:

EASYCODER

CODING FORM
PROBLEM PRO AER DATE PAGE ___OF
CARD |y OPERATION
NUMBER E“g LOCATION pell g OPERANDS
213 als[e]7]s | 14is, 20(2i | | L L | | | e2les L L . .. 80
I
1M (TAG) NAME  NALA,VALZ, VAo VAWTS. . . 1 DR
2 % | 1 1 i i i " H S Y 1 1 1 | PSR S L
3 1 1 . . . . \ . . L1 RV L
3-1



An alternative method of omitting parameter values is convenient for omitting several
consecutive values when more values are to follow. Write the number of the next parameter
not to be omitted in columns 15 and 16 of the next continuation card. Then write the actual value
of this parameter in the operands field and continue as usual. To omit the first n values, do not
write any values in the macro instruction card, and write the number of the first parameter
whose value is not omitted in columns 15 and 16 of the first continuation card.

Example: If a macro routine has parameters p0l through pl0 and values 2 and
6-9 are to be omitted, the programmer may write the following:

EASYCODER

CODING FORM
PROBLEM PROGRAMMER DATE PAGE ___OF ___
CARD ¥ TION
NUMBER Eg rocation | O EH OPERANDS
« 23 4ls]el7]e . 14]is, 20[21 | | L. . | | | 6263 | | ] 80]
1
' lr 1 Q (TAG). . NAME  VAL1,,,VAL3,VAL4 ,VALS, s . . 1 L .
¢ } ! L L ‘|¢ VAL1¢1’ L 1 L L s L 1 t L1 P [ "
To omit values 1-4, 6, 7, and 10, the programmer may write the following:
prog Y g
CODING FORM
PROBLEM PROGRAMMER DATE PAGE ____OF ___
T
o Eg LocaTion | OPERATION OPERANDS
I 213 4ls]e[7]s , 1alis, 20[2) | L | j | R L | 263 | L .
T
! ; Tl C (.TAG) NAME L 2 ' L L . L 1 1 L P n 1
¢ 4 l c 1 ¢15 VALS’L 1 L L 1 1 1 ! Lo gl (
? ! l L ( qe VALgivaLq 9 N 1 L L " L P SN ( P ol L

The following example summarizes the complete relationship of the macro instruction, the
generalized macro routine, and the macro routine after it has been specialized and incorporated
into the main program. The macro routine is shown first in its generalized form as it exists

on the SPT.

EASYCODER

CODING FORM
PROBLEM PROGRAMMER DATE PAGE .. OF ____
NUMGER Eg Locarion | Oamon OPERANDS
I 2]3 als[e]7Ts . 14]15, 20[2) | | L L R . | | s2063 | | K L, L 80
N J PROG . [PROB . . . e 1 1 e
3 . SETP @ . e e el L
SR CR EX+3,790 , . e s e .
s @52AD @1 +X@g2, (Rd4) . . J L ‘ L ‘
° [ { N Cl k_@¢4).9@Q§gLM | L N Y L 1 l A 1 "
s | l BCT . @@F5ZCN, 45, . A . . . . e
T @e5zEX B o . . . . . , L . . 1 ,
of | ||| @F52CN MCW . (@P4) /@P3415 . e . . B e
9 ‘ [ ‘l 1 l 1 l 1 1 L 1 1 it 1L P 1 o 1
o }1 } h 1 ' 1 h 1 i L | Y 1 L 1 1 4 PP N 1
" i i ,‘ L 1 ‘7 i 1 1 1 " 1 a | - a1 P " 1
1z I | 1 L 1 i I 1 i 1 1 ] P - I 1 1
o 11| | @g5ZIM 0K Bgs . . l . . N
o . JEND 1 . . . , . . 1 . . .

3-2
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EASYCODER

CODING FORM

PROBLEM PROGRAMMER DATE PAGE ___OF

NUMBER ég rocation | OEATON OPERANDS

\ 273 4ls5lel7]8 | 1alis, 20]21 | N | | . i G | K | 80
' I { MAINL . DA~ o A RNA i 1 L L ! 1 1 1 L i
. AN R TRERWVaR ATV

4 L N . 1 AN 4 i 1 L L L 1 L It L "
JIN L)L | 1 . . . . . 1 1 .
: ; 1 i ( 1 {/ 1 i ] L 1 i 1 i 1 I L
| { I | 1 L ! L 1 1 ! i L . 1

s % ‘ L \ 1 1 1 L 1. 1 i 1 L 1 1 |
4 TL [ L } L \ n 1 s L i L i " O L I 1
8 ‘ ! 1 ( L ’ 1 1 1 1 1 L 1 | P R 1o 1
ol | [rAGER PROB |AUG, 4,PRINT,SuM M), * 188 ... Macro Instruction.(call).
© [ ; TAGIER 51CR M|2E\Aj+3’7¢l L 1\ 1 Ll L L I i 1 -
ML L[ MIZAD A pUGHX4, (SUM) 1 Specialized versien lof the same. routine,
] . ¢ (suM) M1ZLM 1 L. . This is inserted.directly after the macro
sl L x BCT  MIZCN,45 ) 1 call in the qutput produced by Library
" l ||| M'ZEX B 28 . I .. Preprocessor.. .. l S ‘
s : l MILZCN  [McWw  [(SUM) ,PRINT+15 1 , J B . L
'® | I/ [ yan 1 I i 1 | Ltk 1 TR 1
' ! “ ﬁ 1 7 q 1 1 1 L 1 1 1 1 1 1 1
'8 ! ; | L / / i I . L I I | L L L L
'® J l‘ '1 I’ , ( I 1 L 1 1 i 1 L I |
2 Lo MIZLM Dcw +'¢¢ 1 : 1 ; ) .Y t L | L L
@ l l I L | I I i L i I ! L 1 |
22 ‘ 1 MA l \‘\ [;)[’2 G_.QA" \ | | L n | 1 L 1 |
2 E ' 1 1 L CUN'/L 71-”5 Alclxr Co‘l‘) L [ L i 1 L
2 ; ‘ L\ 1 AV L I L 1 ) L 1 1 I
= ‘I L 1 } i ) 1 1 1 i 1 I L 1 il - L
= l | I / 1 / 1 i L 1 1 L 1 L I L "
& Ed " l I ( L i L i L . L ) !
x i i I l I \ L | ! | ! I I ! L
2 ! . it \ ! } I i L L L L L 1 i
30 | . ) N i / . . L \ N

CARD NUMBERS

When a macro routine is inserted into a program, either of two types of card numbers are
assigned. The type is assigned according to the entry in the mark field (column 7) of the first
macro instruction (call) card. It should be noted that when a macro call contains more than one
card, each card must have a different number. The two mark field entries are specified and
interpreted as follows:

A (blank): Generate card numbers by incrementing the card number of the macro call.

D: Generate card numbers by adding the card number of each card in the
generalized macro routine to the card number of the macro call.

If the mark field is blank (4), card numbers are assigned to the specialized macro routine
cards by incrementing by four (octal #4) the low-order character of the card number of the last
macro instruction carqd (L type). Thus, on the assembly listing, the low-order character of the
card number column may be non-numeric, as shown by the following example using a single

card macro instruction with a card number of gg18d.



Specialized Macro Routine
Macro Instruction (Call) Program Octal Value of
Listing Low-Order Character
00100LA 00100%* 00
00104 04
00108 10
0010: 14
0010+ 20
0010D 24
0010H 30
0010 ¢( 74
00110 00

If the mark field contains a U, card numbers are assigned to the specialized macro routine
cards by decimally adding the card number of each card in the generalized macro routine to the
card number of the last card (L type) of the macro instruction. Therefore, when D is used, the
card numbers of the generalized macro routine must be decimal numerals and their values should
be as low as practicable. The program listing of the resulting program will contain numeric
card numbers unless there is an error in the macro in'struction, in which case the resulting

error lines will be numbered as if the mark field had been blank (A).

Since improperuse of card numbers may cause the ''symbolic cards outof sequence "halt
during assembly, the programmer should carefully allow for the card numbers assigned to the
specialized macro routine when he assigns the card number to the line following the macro in-
struction(regardless of the method of card numbering). When unassigned card numbers are
limited, it is advisable to use the first method of card numbering (blank in the mark field)to de-

crease the likelihood of introducing duplicate numbers in the specialized output.

USING LIBRARY PROCESSOR C TO PRODUCE SYMBOLIC DECKS

Inorder to reproduce a complete program fromthe SPT, a special macro instructionis issued
to Library Processor C. This special macro instruction consists ofa card containing a P in the type
field (column 6) and the name of the macro routine (program to be duplicated) in the op code field
(columns 15-20). This single special macro instructionusually comprises aunique programin the in-
put file, butit mayalternatively be included in another program which also contains standard macro in-
structions and continuation cards (Cand L cards). Whenincludedinanother program, the P type of
macro instruction mustnotbe immediately precededbya Ccard. When LibraryProcessor repro-
duces a programas a resultof the P type macro instruction, any conditional statements and param-
eters in the program are’not processed, the programline numbers are not renumbered accordinAg to
the number of the macro instruction, any program END, COND, and SETP statements are reproduced,
and the PROG statement is not reproduced. Inaddition, the P type macro instructionis itself elimi-

nated from the Library Processor output.

3-4
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SECTION IV
W INPUT AND OUTPUT FILES

INPUT FILE

The input file for Library Processor C comprises the Equipment Configuration Director
and the input deck. The file is described in punched-card format. If the file appears on card-
image tape or paper tape, the coding format remains the same (assuming normal use of control

frames on paper tape).

Although it is described here, the Console Call card is not considered part of the input

file. When used, it precedes the input file,

Console Call Card

The following Console Call card entries represent a request for the loading of Library

Processor C, which is identified by the name AACLIB.

Column(s) Entry Meaning
w 1-6 AACLIB Program name of requested unit.
7-8 01 Segment name of requested unit.
9 - d Device number from which unit is

to be loaded.

18 * The asterisk in column 18 identifies
the card as a Console Call card.

Equipment Configuration Director

The methods of specifying the equipment configuration are explained in detail in the
operating procedures software bulletin Easycoder Assemblers C and D (File No.

122.1105.001C. 00. 00). These are:

Method 1 - Standard ECD number residing in the Loader-Monitor
communication area.

Method 2 - Standard ECD number obtained from ECD image.

Method 3 -~ Full Equipment Configuration Director as ECD image.

Under methods 2 and 3, an Equipment Configuration Director image precedes the input
14
deck in the input file. This section defines the standard configurations for Library Processor
C and explains the procedure for preparing a full Equipment Configuration Director. The

specific information in this section and the detailed treatment of the three methods in the

4-1




ﬂr

aforementioned publication provide complete instructions for specifying equipment configurations

for Library Processor C.

STANDARD EQUIPMENT CONFIGURATION NUMBERS
There are three standard operating modes for Library Processor C, each of which has
its own complement of standard configurations:

1. Card input/card output (2 tapes required) - standard configurations 0,
1, 3, 4, and 7. :

2. Card input/tape output {3 tapes required) - standard configurations
2, 5, 6, and 8.

3. Tape input/tape output (4 tapes required) - standard configuration 9.

As a system processing expedient, the standard configurations for Library Processor C

are designed to coincide with the standard configurations for Easycoder Assemblers C and D.

The description below shows the magnetic tapes and peripheral equipment used by each of
the ten standard equipment configurations for Library Processor C. The tape numbers are the

logical assignments. Tapes preceded by an asterisk (*) should be mounted in PROTECT status.

Card Input/Card Output
The first operating mode, card input and card output, is designed for use with those as-
sembly configurations which do not include a card-image tape. Therefore, it is assigned

standard configuration numbers 0, 1, 3, 4, and 7.

Device Use
* Tape O P t
ap rogram tape Standard
* Tape 6 SPT containing the library Configurations
routines to be specialized 0,1, 3, 4, 7
Card reader Input to Library Processor C
Card punch Output from Library Processor C

Card Input/Tape Output
The second operating mode employs card input and tape output. It is designed to be used
with those assembly configurations which include a card image tape. Therefore, it has the

standard configuration numbers of 2, 5, 6 and 8.

Device Use
* Tape 0 ! Program tape
Tape 1 Card-image tape (output from

Library Processor C)




Device Use

v/ * Tape 6 SPT containing the Library Standard
routines to be specialized Configurations
Card reader (Input to Library Processor C) 2, 5, 6, 8

Tape Input/Tape Output
The third operating mode, tape input and tape output, is designed to allow card-image in-

put to Library Processor C. Standard configuration 9 is used in this case.

£
Device Use
- * Tape 0 Program tape
Tape 1 Card-image tape (output from
Library Processor C) Standard
£ .
Tape 6 SPT containing the library Con 1g1;rat1on

routines to be specialized

* Tape 2 Card-image tape (input to
Library Processor C)

FULL EQUIPMENT CONFIGURATION DIRECTOR

If it should be necessaryto specify anequipment configuration which isnotincluded among the

standard configurations for Library Processor C, afull, user-constructed ECD image is required.

The format of the full Equipment Configuration Director is described below. Note that columns
1 through 5 mustbe blank to distinguish this from an Equipment Configuration Director specifying

a standard equipment configuration.

Columns 1-5: Contain Blanks.
Column 6: Contains E to designate equipment configuration card.
Columns 8-10: Contain read/write channel assignments for input, output, and SPT

input, respectively; normally, read/write channels 1, 2, and 3 re-
spectively. The coding for RWC assignments is as follows:

Column 8: R X, 9 (518) for RWCI
. Column 9: X, 8, 2 (528) for RWC2
o Column 10: $ 8,3 (538) for RWC3
:‘ )
g, NOTE: When Library Processor C is run as a background program
' in conjunction with Interrupt Control D, one read/write
channel must be reserved for the foreground program.
For a processor with three RW(C's, the same RWC code
should appear in two columns. The tRird RWC will be
free for the foreground program.
Columns 16-17: Contain 00 to designate the lowest memory bank (4K module) available
+ (always 00 for the first bank used).
s 1
w If this full ECD is used frequently, one or more of the standard ECD's should be reassembled

to reflect the needs of the installation. See Appendix A.
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Columns 19-20: Contain the number of the highest memory bank available
(must be greater than or equal to 02). .w A

Columns 21-80: Contain the File Media fields, which designate the equipment
configurations to be used. Columns 21 through 80 contain 20
of these File Media fields made up of three columns each.
These three columns, in turn, contain three characters which
completely specify the device to be used. The contents of each
of the fields is listed in Table 4-1.

A

Table 4-1. Format for File Media Fields '
Columns Designate First Character Second Char. Third Char. '
Device Type1 PCU2 Tape Drive3 ?
21-23 Loading device 1 P t
24-26 Console device 2or5 Oor P 0
27-29 Card input JorlorL P Oort
device
30-32 Listing device A A A
{not used)
33-35 Card output ‘Kor 1 P Oort
36-38 Library SPT 1 P t w
39-80 Not used with Library Processor C
AR -
NOTES:
1. The first character specifies the device type. The symbol for each device is as
follows:
Character Octal Code Device Type
A 15 File Absent
0 00 Unspecified
1 01 Type 204B Magnetic Tape &
¥
2 02 Control Panel I
3 03 Type 204A Magnetic Tape -
4 04 Type 270 Drum
5 05 Type 220 Console
6 06 Main Memory
- 40 Type 206 Printer
J ' 41 Card Reader (Type 227)
I o 1
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- v“ -

Character Octal Code Device TzEe

K 42 Card Punch (Type 227)

L 43 Type 209 Paper Tape Reader

M 44 Type 210 Paper Tape Punch

N 45 Card Reader (Type 223, 214-2, or 224)

0 46 Card Punch (Type 214-1, 214-2, or 224)
2. The second character specifies the peripheral control number. This is

control character C2 of the PDT machine instruction. For tape files,
Library Processor C will set bit 1 (I/O bit). For card and print files,
this bit must be set correctly in the character as it is punched in the card.
For the control panel and console, this character is 0 and 7, respectively.

3. The third character specifies the number of the tape drive to be used.
This is the low-order octal digit of control character C3 of the PDT
machine instruction. For devices other than tape drives, this character
is usually 0.

Input Deck

While the Equipment Configuration Director mayor maynotappear as a physical partofthe input
file (itis notused whena standard ECD number resides in the Loader-Monitor communicationarea),
the input deck will always be present and must containa System Specific Header card, the assemblyin-

put, and an End-of-File card, inthatorder. These cardsare shownin Figure 4-1and describedbelow.

‘SYSTEM SPECIFIC HEADER CARD

Columns 1-5: Contain 1 HDRA
Columns 21-30: Contain MACROINPUT

ASSEMBLY INPUT
These cards include the System Specific Header for the Easycoder Assembler, assembly
directives, and symbolic program cards (including macro instructions), and the End-of-File card

for the assembler (see Figure 4-1),

END-OF-FILE CARD
Columns 1-5: Contain 1EOFA
Columns 21-30: Contain MACROINPUT

NOTE: The input file for Library Processor C may also include input to other
system programs (e.g., Update and Select C). This is to allow input for
several systems to be stored on one card-image output tape. Allcards
up to and including the End-of-File card for Library Processor C are
included in the output. For example, if input to Update and Select C is
placed after the assembly input and before the IEOFA MACROINPUT
card. Library Processor C copies it unchanged to the output file. This
output file becomes input to the Easy Assembler. After the assembler
has processed the file, it is left positioned at the point where the input

to Update and Select C begins. Update and Select C can be immediately
loaded and executed.

4-5



THE OUTPUT FILE

The output file consists of all the cards which made up the input deck. In order it contains: -wW
1. The Systems Specific Header card.
2. The input to the assembler with each macro instruction followed by the

corresponding specialized macro routine.
3. Any input to other system programs.

4. The End-of-File card for Library Processor C.

Two End-of-Recorded-Information cards (1ERIA in columns 1-5) are generated following
the last End-of-File card.

NOTE: When the output file is on tape an additional 80-character record pre-
cedes the System Specific Header record and has the following format:

Characters 1-5: 1HDRA
Characters 21-30: CARDIMAGES
Characters 41-44: 1A01
Characters 78-80: 11A

The remaining characters are preserved from the previous contents of
the tape record.

1EOFA  MACROINPUT
FOR LIBRARY PROCES-
SOR C .

f 1ERIA

1ERIA

1EOFA
FOR EASYCODER CORD
1EQOFA
FOR LIBRARY PROCES-
ASSEMBLY DIRECTIVES, SOR C
SYMBOLIC PROGRAMS 1EOFA )
gAaLng/N/NG Macko fFOR EASYCODER CORD

AHDRA EASYCODER SYS-
TEM SPECIFIC HEADER
FOR EASYCODER ASSEM-
BLERCORD

ASSEMBLY
DIRECTIVES,
SYMBOLIC

PROG

VAL A CONTAINING MACRD
SYSTE IC HEAD-

ER FOR LIBRARY PROCES- HHORA EASYCODER IR SR CIALZED }
SOR C ROUTINES.

IO e OR ™ IHDRA _MACROINPUT
{OPTIONAL)

/ AACLIB@H f,"‘ “““““““ n
CONSOLE { | IF TAPE OUTPUT, ADDITIONAL
caLL ! ' CARD-IMAGE RECORD
CARD b |

T
INPUT : oUTPUT

Figure 4-1. Input and Output Deck Arrangements
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SECTION V
OPERATING PROCEDURES

INITIAL SETUP PROCEDURES

1. Depress the STOP button on the control panel if the machine is not already
stopped.
2. Place the cards to be read into the card reader. Initialize the reader and

perform the necessary steps to begin reading cards.

NOTE: If the card-reader is not to be used (i.e., when the input deck is on
a card-image tape or on paper tape and the contents of the Console
Call card are to be entered from the control panel), omit this step
and proceed to step 3.

3. If the input deck is on paper tape, mount the paper tape reel or insert
the paper tape strip in the paper tape reader. Initialize the paper tape
reader.

NOTE: If the input deck is not on paper tape, omit this step and proceed to
step 4.

4. Mount the program tape on the tape drive designated as logical 0. Re-
wind the program tape and set the PERMIT-PROTECT switch to PROTECT.

5. Prepare the remaining tapes in accordance with the designated usage as
outlined in ""Standard Equipment Configuration Numbers'" in Sectinn IV,
If a full ECD is used, refer to the file media fields in columns 27 through
38 of the ECD card.

BOOTSTRAP PROCEDURES
The bulletins PLUS-Tape Loader-Monitor (DSI-327) and Floating Tape Loader-Monitor C

and Interrupt Control D (File No. 122.5005.001C. 00. 00) outline the procedures for bringing into

memory the Tape Loader-Monitor C and Floating Tape Loader-Monitor C, respectively. The
aforementioned publications also contain console call procedures which should be used for loading

and executing Library Processor C.

ERROR CONDITIONS

For all halts, the B-address register should be displayed first to indicate the reason for

the halt. In some cases, the A-address register contains supplementary information.

If Library Processor C is using the control panel, the following actions occur at an error

condition:
1. Library Pro'cessor C halts,
2.  Displaying the B-address gives the reason for the halt (see Table 5-1),
3. If the run is to be continued, the RUN button is depressed.
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If Library Processor C is using the console typewriter, the following actions occur at

error condition:

1.

2
3
4.
5

The console warning bell rings.

The error message is typed (see Table 5-1).

The TYPE Light is illuminated.

Library Processor C stalls.

If the run is to be continued, the G key is depressed.

Table 5-1. Library Processor C Error Conditions

Contents of
B-Address
Register

Console
Typewriter
Message

Cause and Action

07025

: NO E CARDI

The card image that has been specified as
the ECD does not contain an E in charac-
ter 6.

1. If the ECD is to be entered through
the input device specified by the ECD
parameter in the loader communica-
tion area, ascertain that the desired
ECD is in the input device and con-
tinue the run.

2. If the ECD is not to be enteredthrough
the input device specified by the ECD
parameter in the loader communica-
tion area, the ECD field, location

2278 - 232g, may be changed to

a. Accept the ECD from a
different device

or

b. Select one of the ten standard
equipment configurations.

When this has been done, continue the run
by depressing RUN button or G key.

04007

: SPT DIRECTORY
EXCEEDS MEMORY[]

[

This should occur only on a 12K memory
configuration.

Library Processor C stores in memory the
name of each program on the SPT over
which it passes. On a 12K machine, itcan
store over 300 program names.

Continue the run. Any library routines
located on the SPT from this point on will
not be processed by Library Processor C.

04010

: NO SYSTEM HEADERH

Either the director file or the SPT was not
found.

Mount the correctinputand start the run over.

i




Table 5-1 (cont). Library Processor C Error Conditions

v Contents of Console
B-Address Typewriter Cause and Action
Register Message

Oculd :RDER cudH If "cu" is the number of a tape control unit,
an uncorrectable read error has occurred
on tape ''d" of that control unit.

Continue the run to retry the correction
w procedure.

If this action is not effective, corrective
measures such as cleaning the tape and re-
starting the run, recreating the tape which
caused the error, etc., should be per-
formed.

=

Ocull :RDER culHd If Y"cu' is the control unit number of the
card reader, a hole-count error has
occurred.

1. Remove the cards from the input
hopper of the card reader.

2. Run-out the cards in the reader.

3. Place the cards from the run-out
hopper back into the card reader
followed by the remaining input

V cards.

Continue the run.

Ocul2 :RDER cuz2lX If ""cu'' is the control unit number of the
card reader, an illegal punch has been de-
tected.

The same action is taken in this case as is
outlined for a hole-count error above.

NOTE: The first card in the run-out
hopper must be corrected to
remove the illegal punch.

Ocuz2d :WRERcudId If "cu'" is the number of a tape control unit,
¢ - an uncorrectable write error has occurred
on tape d of that control unit.

Continue the run to retry the correction
procedure.

-

If this action is not effective, corrective
measures such as cleaning the tape and re-
starting, repeating the run which created
the tape, etc., should be performed.

Ocu2l : WI'{ ER cu 14 If "cu'" is the control unit number of the card
punch, a hole-counterror has been detected.

. Continue the run to repunch the error cards.
| \y
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Table 5-1 (cont).

Library Processor C Error Conditions

Contents of Console
B-Address Typewriter Cause and Action
Register Message

OculO t:RDERcu O

If "cu'" is the number of the paper tape
control unit, a parity error has been de-
tected on paper tape.

Continue the run to ignore the error.

(The operator may make note of which
program is currently being processed.)

i
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APPENDIX A
PROCEDURE FOR CHANGING STANDARD EQUIPMENT CONFIGURATIONS

Although the standard equipment configurations accommodate normal applications, a user
may generate new standards by reassembling Library Processor C. Standard configurations are

often changed to allow Library Processor C paper tape input, or to type messages on the console.

Each of the ten standard configurations is an 80-character area (ECD area) of Library
Processor C. The contents of this area correspond exactly to a full ECD card image. The
leftmost character of each ECD area is tagged ECDn, where n is the number of the standard

configuration corresponding to that ECD image.

Each ECD area is coded as shown in Figure A-1, which illustrates the ECD area for

Library Processor C configurations 2, 5, 6 and 8.

1. To allow Library Processor C, or any system program, to use a console
typewriter, change the CONSOLE DEVICE field of each ECD area to

DC @ 5u0@ CONSOLE DEVICE
where u is the address of the typewriter control unit.

2. To allow input to be read from the paper tape reader, change the CARD
INPUT DEVICE field to

DC @ Lu0 @ CARD INPUT DEVICE

where u is the address of the paper tape reader control unit.

EASYCODER

CODING FORM
PROBLEM PROGRAMMER DATE PAGE ____OF ____
v 35 LocATION | OPERATION OPERANDS
1 213 al5]e]7(s | DN 20[21 | N . L N | 62063 | R 80|
[T TTTIAECOZ_]bC ADAEAD . , N 1
I . %C nment 1 . .
3 I A c 1 1 1 " ) U S S R S'Y 1 1 1 i
L L . . Kigheot Bank Available . . , .
s | { 1 QC 1 1 L A'y\ |DA\’| CA a1 i 1 i 1
. N )4 \ .. Conso 3 Device . . , . .
I . DC . .. Card Iwnpot Device , . [ .. .. . .. ..
ol . 1 D¢ 1 . Listing Dovice (Mot Used) | ... . . ... .,
o ] . ¢ . . Card (ﬁ\‘.ou- Deviep. . .. 7. [ ., e
10 IT { 1 A44 i i F; ( L Az 1,L| wrary, SPY I i L N
" } i ol Dc Ah f 1 L L TR L ‘ 1 - L L '
12 ' I 1 A in 1 1 1 L i | i i | I 1
3 ’ i 1 i 1 1 1 1 1 i 1 i
1+ ll S PC ]l 1 1 A 1 i I 1 1 1 i
'8 ; A t Q_c AA@ " A 1 1 1 1 1 { ' L
e l T 1 Lblc ' M@ I ] 1 1 1 1 1 1 1 1
7 ! al Dc AAAQ ' ' f 1 TN n ¢ 1 L L
e ‘i 1 Esv, Z¢ 1 1 1 i i a4 1 i 1 | BN 1
'® ] L L Cw "cm n L L I L1 1 1 ! L 1

Figure A-1. Sample Coding for Library Processor C Standard Configurations 2, 5, 6, and 8
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COMPUTER=GENERATED [NDEX

ADDING MACRO ROUTINES TO THE SPT, 2=~4
ARRANGEMENTS
INPUT AND OUTPUT DECK ARRANGEMENTSs 4=6
ASSEMBLY INPUTs 4~5
BOOTSTRAP PROCEDURES,y 5e)
CALL CARD
CONSOLE CALL CARDs 4=l
CARD
CONSOLE CALL CARDs 4-]
CONTINUATION CARDSs 3~-1
END=OF=FILE CARDs 4-5
" INPUT/CARD OQUTPUTs 4=2
" INPUT/TAPE QUTPUTs 4=-2
" NUMBERSs 3-3
SYSTEM SPECIFIC HEADER CARDs 4=5
CHANGING STANDARD EQUIPMENT CONFIGURATIONS
PROCEDURE FOR CHANGING STANDARD EQUIPMENT
CONFIGURATIONSs A~-1
CODING
SAMPLE CODING FOR LIBRARY PROCESSOR C STANDARD
CONFIGURATIONS 245464 ANDs A=l
SELECTIVE OMISSION OF CODINGs 2-1
CONDITIONS
ERRCR CONDITIONSs 5-1
LIBRARY PROCESSOR C ERROR CONDITIONS. 5=2
CONF IGURATION
" DIRECTOR,
EQUIPMENT CONFIGURATION DIRECTORs 4=1
FULL EQUIPMENT CONFIGURATION DIRECTORs 4=3
" NUMBERS+s
STANDARD EQUIPMENT CONFIGURATION NUMBERSs 4+2
CONFIGURATIONS
PROCEDURE FOR CHANGING STANDARD EQUIPMENT
CONFIGURATIONSs A=l
" 256,
SAMPLE CODING FOR LIBRARY PROCESSOR C STANDARD
CONFIGURATIONS 245469 ANDs A=~}
CONSOLE CALL CARDs 4-~]
CONTINUATION CARDSs 3=l
DECK
" ARRANGEMENTS ’
INPUT AND OUTPUT DECK ARRANGEMENTS, 4=6
INPUT DECKs 4=5
USING LIBRARY PROCESSOR C TO PRODUCE SYMBOLIC DECKS»
34
DESCRIPTION
GENERAL DESCRIPTION OF LIBRARY PROCESSOR Cs 1-1}
DESIGNATICN
PARAMETER DESIGNATION, 2~-1
DIRECTOR
EQUIPMENT CONFIGURATION NIRECTORe 4=1
FULL EQUIPMENT CONFIGURATION DIRECTORs 4=3
END=OF=FILE CARDy 4=5
EQUIPMENT
" CONFIGURATIONS
PROCEDURE FOR CHANGING STANDARD EQUIPMENT
CONFIGURATIONSs A-I
" REQUIREMENTSs 1=2
EQUIPMENT CONFIGURATION
" DIRECTORs 4~1
FULL EGUIPMENT CONFIGURATION DIRECTORs 4=3
" NUMBERS+s
STANDARD EQUIPMENT CONFIGURATION NUMBERS, 4=-2
ERROR CONDITIONSs 5-1
LIBRARY PROCESSOR C ERROR CONDITIONSs 5=2
FIELDS
FORMAT FOR FILE MEDIA FIELDSs 4=4
FILE
INPUT AND OUTPUT FILESs 4-]
INPUT FILEs 4=l
" MEDIA FIELDSs
FORMAT FOR FILE MEDIA FIELDS, 4-=4
OUTPUT FILEy 4-6
FORMAT FOR FILE MEDIA FIELDS. 4=4
FUNCTIONS OF LIBRARY PROCESSOR Co 1=2
GENERAL DESCRIPTION OF LIBRARY PROCESSOR Cs 1=l
HEADER CARD
SYSTEM SPECIFIC HEADER CARDs 4=5
INITIAL SETUP PROCEDURESs 5=1
INPUT
" AND OUTPUT DECK ARRANGEMENTSs 4-6
" AND OUTPUT FILESe 4=]
ASSEMBLY INPUTs 4«5
* DECKy 4-5
" FILEy 4&-1
INPUT/CARD OUTPUT
CARD INPUT/CARD OUTPUT, 4=-2
INPUT/TAPE QUTPUT (CONT.)

INPUT/TAPE OUTPUT
CARD INPUT/TAPE OUTPUTs 4=2
TAPE INPUT/TAPE OUTPUT, 4-3
INSTRUCTION
WRITING A MACRO INSTRUCTION, 3=l
LIBRARY PROCESSOR
" C ERROR CONDITIONSs 5=2
FUNCTIONS OF LIBRARY PROCESSOR Cy 1=2
GENERAL DESCRIPTION OF LIBRARY PROCESSOR Cy 1=1
SAMPLE CODING FOR LIBRARY PROCESSOR C STANDARD
CONFIGURATIONS 245464 ANDy A=}
USING LIBRARY PROCESSOR C TO PRODUCE SYMBOLIC DECKS+
3-4
MACRO
“ INSTRUCTIONs
WRITING A MACRO INSTRUCTION, 3=1
* ROUTINE,
ADDING MACRO ROUTINES TO THE SPTy 2-4
WRITING A MACRO ROUTINE. 2=1
MEDIA FIELDS
FORMAT FOR FILE MEDIA FIELDS, 4=4
NUMBERS
CARD NUMBERSs 3=3
STANDARD EQUIPMENT CONFIGURATION NUMBERSs 4-2
OMISSION
SELECTIVE OMISSION OF CODINGy 2-1
SELECTIVE OMISSION OF PARAMETERSs 3=l
OPERATING PROCEDURESs 5e1
OuUTPUT
CARD INPUT/CARD OUTPUT, 4=2
CARD INPUT/TAPE OUTPUT, 4=2
v DECK ARRANGEMENTS,
INPUT AND OUTPUT DECK ARRANGEMENTSe 4=6
" FILEs 4-6
INPUT AND OUTPUT FILESs 4-1
TAPE INPUT/TAPE OUTPUT. 4=3
PARAMETER DESIGNATION, 2=}
PARAMETERS
SELECTIVE OMISSION OF PARAMETERSs 3-1
PREFIXES
TAG PREFIXESy 2-3
PROCEDURE
BOOTSTRAP PROCEDURESs 5-1
* FOR CHANGING STANDARD EQUIPMENT CONFIGURATIONSs A-1
INITIAL SETUP PROCEDURESs 5-1
OPERATING PROCEDURESs 5-1
PROCESSOR
FUNCTIONS OF LIBRARY PROCESSOR Cs 1-2
GENERAL DESCRIPTION OF LIBRARY PROCESSOR C4 1=l
LIBRARY PROCESSOR C ERROR CONDITIONS, S«2
SAMPLE CODING FOR LIBRARY PROCESSOR C STANDARD
CONFIGURATIONS 245469 ANDs A=l
USING LIBRARY PROCESSOR C TO PRODUCE SYMBOLIC DECKS,
3=y
REQUIREMENTS
EQUIPMENT REQUIREMENTSs 1=2
ROUTINE
ADDING MACRO ROUTINES TO THE SPTy 2-4
WRITING A MACRO ROUTINEs 2-1
SAMPLE CODING FOR LIBRARY PROCESSOR € STANDARD
CONFIGURATIONS 24546+ ANDy A=l
SELECTIVE OMISSION
* OF CODINGs 2-1
" OF PARAMETERSs 3=]
SETUP PROCEDURES
INITIA SETUP PROCEDURESs 5-1
SPECIFIC HEADER CARD
SYSTEM SPECIFIC HEADER CARDs 4=5
SPY
ADDING MACRO ROUTINES TO THE SPTy 2~4
STANDARD v
* CONFIGURATIONS 256+
SAMPLE CODING FOR LIBRARY PROCESSOR C STANDARD
CONFIGURATIONS 245464 AND, A=l
" EQUIPMENT CONFIGURATION NUMBERSs 4=2
* EQUIPMENT CONFIGURATIONS,
PROCEDURE FOR CHANGING STANDARD EQUIPMENT
CONFIGURATIONSs A=l
SYMBOLIC DECKS
USING {IBRARY PROCESSOR C TO PRODUCE SYMBOLIC DECKS,
3-4
SYSTEM SPECIFIC HEADER CARDy 4=5
TAG PREFIXESs 2=3
TAPE INPUT/TAPE OUTPUT, 4=3
WRITING
" A MACRO INSTRUCTIONs 3-1
" A MACRO ROUTINE, 2~1
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