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FOREWORD 

This software bulletin is a co:mpanion publication to the software bulletin entitled Easycoder 

Asse:mblers C and D, Order No. 041. The reader should be thoroughly fa:miliar with the infor

:mation presented in the above publication. The reader should also be fa:miliar with the infor:ma

tion presented in the Honeywell Series 200 Progra:m:mers' Reference Manual (Models 200/1200/ 

2200/4200), Order No. 139 and the general operating characteristics of the applicable Series 200 

equip:ment as explained in the various device :manuals. For those concerned with a Model 120 

syste:m, the applicable reference :manuals are the Series 200 Progra:m:mers' Reference Manual 

(Model 120), Order No. 141 and the Series 200 Equip:ment Operators' Manual (Model 120), 

Order No. 278. 

Copyright 1967 
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SECTION I 

FUNCTIONS OF LIBRARY PROCESSORS C AND D 

Library Processors C and D process 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; Library Processor D processes input to Easycoder As

sembler D. The Library Processors insert macro routines which exist on a library symbolic 

program tape (SPT) into source programs in response to macro instructions (calls) within the 

source programs. In this process, each macro routine is specialized to perform the specific 

function desired. The only difference between Library Processors C and D is that Library 

Processor D accepts symbolic programs using the alternate card format which is also acceptable 

to Easycoder Assembler D. The alternate card format includes an II-character location field. 

Library Processor C accepts only those symbolic programs using the standard (7-character 

location field) card format. Except where specifically noted in the text, all information in this 

manual pertains to both Library Processors. 

A macro routine is a special form of an Easycoder program. This routine is considered 

generalized when it contains elements (parameters) whose values are missing and/or when only 

certain of the included instructions may be used in its execution. A parameter is a variable 

element within a macro routine which must be assigned an explicit value by a macro call in order 

to specialize the routine. In each macro routine, expressions called parameter designators are 

used to identify parameters of the routine. The routine becomes specialized when the missing 

parameter 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 at that point. Included within the macro instruction is the list of 

desired parameter values for use in the macro routine being called. 

Figure 1-1 illustrates the specialization function of Library Processor. The source 

program(s) includes macro instructions which call the macro routines from the library SPT. 

The source programs and macro routines are processed by Library Processor. The processing 

reproduces the source program(s), inserting the specialized macro routines to form a new , 
deck which is now ready for assembly by Easycoder 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 

files exist. If a macro routine called by a macro instruction also includes macro instructions 

and their associated routines, the macro routines are called "nested." Library Processor 
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SECTION 1. FUNCTIONS OF LIBRARY PROCESSORS C AND D 

respecializes nested macro routines and replaces the old macro coding with the respecialized 

coding. All levels of nested macro routines are respecialized. 

MAIN 
PROGRAM LIBRARY 

PROCESSOR C OR 0 
I. EXTRACT 

LIBRARY ROUTINES 

2. INSERT 
PARAMETER VAWES 

3. OMIT SPECIFIED 
INSTRUCTIONS 

4. INSERT INTO 
MAIN PROGRAM 

CARDS OR CARDS OR 
CARD IMAGES CARD IMAGES 

MAIN PROGRAM 

Figure 1-1. Specialization Function of Library Processor 

Another function of Library Processor is the respecialization of all macro routines which 

are contained in a program on an input SPT for Easycoder Assembler C or D. This function is 

illustrated in Figure 1-2. Imbedded in the program on the input SPT are old macro instructions 

followed by their previously specialized routines. Library Processor is capable of respecial

izing the macro routines on the library SPT accordingly. Note that the input SPT is the source 

of previously specialized routines while the library SPT is the source of generalized macro 

routines. Physically, however, these two files may actually be on the same SPT. When Library 

Processor performs the respecialization function, the output is the respecialized macro routines, 

preceded by a correct director for Easycoder Assembler C or D. On a subsequent assembly run, 

the assembler may then replace the old macro routines in the program on the input SPT with the 

respecialized routines generated by Library Processor. Easycoder Assembler D automatically 

deletes old macro coding. In Easycoder Assembler C, the programmer must supply delete 

statements to eliminate old macro coding. 

A third function of Library Processor is reproducing symbolic decks of entire programs 

on the library SPT. 

Library Processch C or D can be run as a free-standing program or as an integral part of 

Easycoder Assembler C or D, respectively. The Equipment Configuration Descriptor (ECD) 

for Library Processor includes the file media fields required by the Easycoder Assemblers. 

When LibraryProcessor receives an ECD which includes an equipment configuration for the 
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SECTION 1. FUNCTIONS OF LIBRARY PROCESSORS C AND D 

asseITlbler as well as itself, it autoITlatically calls Easycoder AsseITlbler C or D without an 

intervening halt. When operating as an integrated systeITl as described above, no console call 

card or ECD is required for the Easycoder AsseITlbler. Figure 1-3 illustrates the integrated 

systeITl of Library Processor and Easycoder AsseITlbler. 
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I I 1..--...... J ---

RESPECIALIZE 
DIRECTOR FOR 
LIBRARY 
PROCESSOR 

LIBRARY 
PROCESSOR 

NOTES: 

f. SOURCE OF PROGRAMS CONTAINING 
MACRO INSTRUCTIONS TO BE 
RESPECIALIZEO. 

I 
I 
1 
1 
1 
1 
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EASYCODER ASSEMBLER 
REPLACES OLD MACRO 
ROUTINES ON INPUT SPT 
WITH RESPECIALIZED 
ROUTINES. 

~SPEC"LlZEO V ~UTINES 
2.S0URCE OF MACRO ROUTINES 

MAY BE THE SAME TAPE AS 
THE INPUT SPT. 

'-____ -' ......... CCflRECT DIRECTOR FOR 
EASYCODER ASSEMBLER 

Figure 1-2. Respecialization Function of Library Processor 
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Figure 1-3. Integrated SysteITl of Library Processor and Easycoder AsseITlbler 
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SECTION I. FUNCTIONS OF LIBRARY PROCESSORS C AND D 

EQUIPMENT REQUIREMENTS 

Library Processor C runs in 12,288 characters of merrlOry; Library Processor D requires 

16,384 characters. Additional memory may be used profitably to store a library SPT directory 

which contains entries for more than 175 programs. Both Library Processors require the Ad

vanced Programming Instructions. 

Table 1-1 lists the basic peripheral requirements for the Library Processors. In addition 

to these requirements, a work tape and an input SPT (if different from the library SPT) are re

quired for the respecialization function. For automatic respecialization of nested macro rou

tines, a work tape is required and the output device must be a card-image tape. 

Table 1-1. Basic Peripheral Devices for Library Processor 

File Type of Equipment Alternate Equipment 

Program Loading Device Type 204B Tape Unit 

Input Device l Card Reader Type 204B Tape 
Unit or Type ?09 
Paper Tape Reader 

Library SPT Type 204B Tape Unit 

Output Device 1 Card Punch Type 204B Tape Unit 

Console Device Control Panel Type 220 Console 
Typewriter 

1If the machine configuration contains a Type 214-2 or Type 224 Card Reader/Punch, 
either the input device or the output device must be a Type 204B Magnetic Tape Unit. 
The card reader/punch can be specified as the input device or as the output device, 
but not both. 
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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 programmer, I 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 <;:ode 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 H LOCATION 
OPERATION 

OPERANDS NUMBER ~ ~ CODE 

I 2 :3 4 5 6 7 8 1415 2021 6263 80 

I 1 ~,eTP , 
1 

I ~ETP l 
I I 
I 

Parameters are indicated by writing the currently assigned value of p, followed by a pa

rameter number (xy) which the programmer assigns consecutively. When the routine is special

ized by Library Processor, 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 appeal," within the 

macro routine as I+Xp03. When the routine is specialized, the parameter value (e. g., 5) 

replaces the designator p03, creating the address 1+X5. Parameter 00 (pOO) is always used to 

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

SELECTIVE OMISSION OF CODING 

The programmer :rriay desire that certain lines of coding be omitted from the macro 

I Although 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. 
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SECTION II. WRITING A MACRO ROUTINE 

routine. The zone portion of y in the param.eter designator m.ay be overpunched with R(+) or 

X(-). An R(+) overpunch indicates that if the value for param.eter xy is blank or om.itted in the 

calling m.acro instruction, this line of coding is to be om.ittedfrom.theroutine. AnX(-)overpunch 

indicates that if the param.eter value is included in the m.acro instruction, this line of coding is 

om.itted from. the routine. 

Suppose, for exam.ple, that a m.acro routine com.putes a hash total of a particular field on 

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

param.eter 02. The instruction in the routine to update the total would be coded as follows: 

EASYCODER 
CODING FORM 

PROGR MER AM DATE - -PROBLEM 

CARD H LOCATION 
1 OPERATION OPERANDS 

NUMBER ~ ~ COOE 

I 2 3 4 5 6 7 8 1415 2021 6263 80 

I 
1 ~ PQ1tP,0B 

I 
I I 

NOTE: B is the result of overpunching the 2 with an R (+) •. 

If the param.eter value for the field which is to contain the total is om.itted from. the call, this 

instruction is also om.itted from. the specialized routine by Library Processor. Instructions 

which do not explicitly address an optional param.eter m.ay also be selectively om.itted by punch

ing the param.eter designator (with the appropriate overpunch) in the rem.arks portion of each 

such card. 

Conditional Statem.ents 

Conditional (COND) control statem.ents m.ay also be used to om.it lines of coding from. the 

m.acro routine. The Conditional statem.ent m.ay have one of the following form.ats: 

EASYCODER 
CODING FORM 

PROBLEM PROGRAMMER DATE PAGE 

CARD ~I~ LOCATION 
OPERATION 

OPERANDS NUMBER CODE 

I 2 3 4 5 6 7 8 1415 2021 6263 

I COND nnnnn,px'l v,c. 
I 

I a 
I I COND fffffff,px.v v c 
I I c~ 

j l COND J.f J.f,HJ.H ,f .b.X.V, v C 

nnnnn 

fffffff 

- card num.ber of the next statem.ent not to be om.itted when the condition 
is true 

- (for standard card form.at) the location field of the next statem.ent not 
to be om.itted when the condition is true. 

fffffffffff - (for alternate card form.at of Library Processor D only) the location field 
of the next statem.ent not to be om.itted when the condition is true 

v - literal value against which param.eter xy is tested 

c - condition 
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SECTION II. WRITING A MACRO ROUTINE 

The condition c is coded as follows: 

c Condition: -
0 Never true 
1 True if value of pxy>v 
2 True if value of pxy = v 
3 True if value of pxy 2: v 
4 True if value of pxy < v 
5 True if value of pxy r! v 
6 True if value of pXY!S v 
7 Always true 

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 inter

preted as shown above). If c is true, all statements of the macro routine (including additional 

COND and SETP statements, if any) from this point up to, but not including, the designated card 

number or location field are omitted. All rules of the Compare instruction apply to the condition 

function. 1 A void parameter produces an equal result when compared with a field of up to 40 blanks. 

EASYCODER 
CODING FORM 

PROBLEM PROGRAMMER DATE PAGE OF 

CARD H LOCATION 
OPERATION OPERANDS 

NUMBER CODE 

I 2 3 4 5 6 7 • 1415 2021 6263 80 

I : rON!> ~0SZ1i4. P02 KRAM 4 
I 

I 
I I 

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. 

Had the Conditional statement been coded as shown below, statements up to but not including 

the statement whose location field is JUMPLlLlLl would be omitted when parameter 02 is greater 

than KRAM. 

1 The binary Compare reads the A- and B -addres s 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 e:xtra 0 character should begin the B-address 
field.) An example follows: 

A address 

nonstandard 

, B address (v values above) 

(0) 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. ) 
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SECTION II. WRITING A MACRO ROUTINE 

EASYCODER 
CODING FORM 

PROBLEM PROGRAMMER DATE Al\GE OF 

CARD ~I~ LOCATION 
OPERATION OPERANDS NUMBER CODE 

! 2 3 4 5 6 7 B 1415 2021 6263 SO 

I : COND JUMP .~.P~,l~.KRA,M. i 
I 

I 
I 1 , 

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 macro routine 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 in 

standard card format, or ten characters in alternate card format. The alternate format, des

cribed in Section IV, is acceptable to Library Processor D only. 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 in

sertion of the routine. 

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 searches the SPT by program name rather than by visibility, each 

macro routine must be assigned a program name which is unique within the entire SPT. Tape 

searching by Library Processor will be minimized if macro routines are stored together in one 

particular portion of the SPT. 
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SECTION III 

USING THE LIBRARY PROCESSORS 

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 a C when all the parameter value s 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 pOO. 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 pO 1. 

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, 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. 

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. 

PR E OBL M 

CARD 

EXAMPLE: If a macro routine has ten parameters (pal through pIa) and the 
programmer wishes to omit values 3, 5, 6, and 8 - la, he m.ay 
code the instruction as follows. 

EASYCODER 
COOING FORM 

PROGRAMMER DATE 

~ OPERATION 
NUMBER ~ ~ 

LOCATION CODE OPERANDS 

I 2 3 4 5 6 1 • 1415 2021 62 ., 

I (TAG) INAME r..tAL.1. VAL 2 .... VAL4 .• " VAL 7. 
I 

I 

I I 
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SEC TION III. USING THE LIBRARY PROCESSORS 

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 pOl through plO and values 2 and 
6-9 are to be omitted, the programmer may write the following. 

EASYCODER 
CODING FORM 

P E ROBL M PROGRAMMER DATE PAGE OF 

CARD H LOCATION 
OPERATION OPERANDS NUMBER COOE 

I 2 :3 4 5 • 7 • 1415 2021 62 ., 

I (TAG) N.AMe r.JAL1. " VAL3,.VAL4, .VA.LS,. 
I I I,~ r.JAl1l'6,. 

To omit values 1-4, 6, 7, and 10, the programmer may write the following. 

EASYCODER 
CODING FORM 

PR OBLEM PROG RAMMER DATE PAGE OF 

CARD ~I~ LOCATION 
OPERATION 

OPERANDS NUMBER COOE 

I 2 :3 4 5 • 7 • 1415 2021 6263 

I !CT.6.G) I~AME 
I C las ~AL5.~j 

I I ~8 ~ALg.,VALq. 

90 

80 

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 library SPT. 

EASYCODER 
CODING FORM 

PROBLEM PROGRAMMER DATE PAGE OF 

CARD ~ ~ OPERATION OPERANDS 
NUMBER ~ ~ LOCATION CODE 

I 2 :3 4 5 • 7 • 1415 2021 6263 90 

'NIS I P,~OG PROS . (Uxiul a~ r"vir,t,d,for e.a~y~odo.r Asst.\1Ib\Q,r) 
I I S,ETP ~ 

r 

I I @)(60 S,CR ii)~s~ex +3 .7,«) 
I I i)tA~:ZAO ~ ~~1 +xiD¢e.J«D¢+) 
: I t, (i)~.4) ,,@)¢5z!LM 
I I ISCT iiI~5tC,N. 45 
I I ~~5,~ex Ie ~(6 

I I ~¢5~CN ~cw (~~4) ,'@~'-t1' 5 
I I 

10 ! ,H • 
" I I 
12 I i I • 
" I I re>~5~LM DeW ~06 
I. I I EtJO 
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SECTION III. USING THE LIBRARY PROCESSORS 

EASYCODER COOING FORM 
~PR:O~B~LE~M~;:;:;;:;====~===~==============:PR:-O",-GR:A",M""M""ER,,-======= DATE ______ PAGE _OF __ 

CARD ~ I~I OPERATION 
NUMBER tl~'! LOCATION CODE OPERANDS 

12:3 45678 2U 2, 6263 80 

Card NUITlbers 

When a ITlacro routine is inserted into a prograITl, card nUITlbers are assigned in either 

of two ways. The type is assigned according to the entry in the ITlark field (coluITln 7) of the first 

ITlacro instruction (call) card. It should be noted that when a ITlacro call contains ITlore than one 

card, each card ITlust have a different nUITlber. The two ITlark field entries are specified and 

interpreted as follows: 

6. (blank): Generate card nUITlbers by increITlenting the card nUITlber of the ITlacro call. 

D: Generate card nUITlbers by adding the card nUITlber of each card in the 
generalized ITlacro routine to the card nUITlber of the ITlacro call. 

If the ITlark field is blank (6.), card nUITlbers are assigned to the specialized ITlacro routine 

cards by increITlenting by four (octal 04) the low-order character of the card nUITlber of the last 
( 

ITlacro instruction card (L type). Thus, on the assembly listing, the low-order character of the 

card nUITlber colUITln may be non-numeric, as shown by the following example using a single 

card macro instruction with a card nUITlber of 00100. 
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SECTION III. USING THE LIBRARY PROCESSORS 

Specialized Macro Routine 

Macro Instruction (Call) Program Octal Value of 

Listing Low-Order Character 

OOIOOL~ 00100* 00 
00104 04 
00108 10 
0010: 14 
0010+ 20 
OOlOD 24 
OOIOH 30 

. 
. 
. 

0010 ( 74 
00110 00 

If the mark field contains a D, 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 instruction, in which case the resulting 

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

Since improper use of card numbers may cause the "symbolic cards outof sequence" error 

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. 

Nested Macro Routines 

As described in the Introduction, a nested macro routine is a macro instruction and spe

cialized routine which is included in another macro routine. Library Processor is c~pable of 

respecializing all levels of nested macro routines and replacing the old nested routines with the 

respecialized routines. When the equipment configuration includes a work tape and a card-image 

output tape. Library Processor automatically respecializes nested macro routines. When nested 

macro routines are respecialized, the method of line number generation which is specified for 

the highest level routine is automatically applied to all lower level routines. 
f 

When nested macro routines are automatically respecialized. a lower level macro instruc

tion can refer to parameters of the macro routine in which it is immediately contained. In its 

list of parameter values, the lower level macro instruction may use a parameter designator pxy 
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to request the value of parameter xy in the higher level routine. For example, the macro 

routine called by the macro instruction: 

L PROGA TAG, 01, 5, LOC, 

may contain another macro routine which is called by the instruction: 

L PROGB Xl, P03, 

When the routine PROGB is respecialized, its second parameter assumes the value of the third 

parameter of the higher level routine PROGA, namely 5. Parameter values may be passed 

through any number of levels, provided that each lower level macro routine refers only to pa

rameters of the next higher level routine. 

Leaving Macro Instructions Unspecialized 

In some instances, a programmer may wish to include certain macro instructions in input 

to Library Processor without having the associated macro routines specialized in that particular 

run. The specialization of such macro instructions may be bypassed by punching an X in column 

80 of the first macro instruction card. The entire macro instruction, but not the associated 

specialized coding, appears in the Library Processor output. 

RESPECIALIZING OLD MACRO ROUTINES 

The Introduction describes the respecialization function of Library Processor, in which all 

old macro routines in a program on an Easycoder input SPT are respecialized so that the pro

gram may be subsequently updated by the Easycoder Assembler. The equipment configuration 

must include a work tape in addition to an input SPT. The macro routines called by the old 

macro instructions on the input SPT must be present on the library SPT. As previously noted, 

the input SPT and the library SPT may be the same physical tape. 

To utilize the respecialization function, the programmer includes in the Library Processor 

input a Respecialize director, which is punched as follows: 

Columns 1-3: 

Columns 15-20: 

Columns 21-26: 

Columns 27-80: 

Contain RES. 

Contain PROGt.t. 

Contain the name of the program on the input SPT whose 
macro routines are to be respecialized. 

Are punched according to the requirements of a PROG card 
for the Easycoder Assembler (see Easycoder Assemblers 
C and D, Order Number 041). 

Any corrections to the existing macro instructions on the input SPT may be placed immediately , 
following the Respecialize director. The Library Processor merges any corrections with the 

old macro instructions in the program on the input SPT and respecializes the associated macro 

routines. Note that corrections to existing macro instructions are placed behind the Respecialize 

director only when it is necessary to change parameter values in some macro instructions at the 
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same time all the macro routines in the program are respecialized. The Respecialize director 

is not used to respecialize one macro routine with new parameter values when other macro 

routines in the same program should not be respecialized. Instead, Library Processor input 

should containa Correct director for the assembler followed by the corrected macro instruction. 

Corrections to other (non-macro) instructions in a program on the input SPT may also follow a 

Respecialize director. In the Library Processor output, the Respecialize director is changed 

to a Correct director for Easycoder Assembler C or D. Following this director are any cor

rected instructions and the respecialized routines. On a subsequent assembly run, the old 

macro routine in the program on the input SPT is replaced by the respecialized routine and any 

corrections submitted with the original Respecialize director are made. Recall that Easycoder 

Assembler D automatically deletes old macro coding from the input SPT, while Easycoder 

Assembler C requires Delete cards when replacing an old macro routine. 

USING LIBRARY PROCESSOR TO PRODUCE SYMBOLIC DECKS 

In order to reproduce a complete program from the SPT, a special macro instruction is 

issued to Library Processor. This instruction consists of a card containing a P in the type 

field (column 6) and the name ofthe macro routine (program to be duplicated) in the op code field 

(columns 15 - 20). This single special macro instruction usually comprises a unique program in the in

put file, but it may alternatively be included in another program which also contains standard macro in

structions and continuation cards (C and L cards). When included in another program, the P type of 

macro instruction must notbe immediately preceded by a C card. When Library Processor repro

duces a program as a resultofthe P type macro instruction, any Conditional statements and param

eters in the program are not proces sed, the program line numbers are not renumbered according to 

the number of the macro instruction, any program END, COND, andSETP statements are reproduced, 

and the PROG statement is not reproduced. In addition, the P type macro instruction is itself elimi

nated from the Library Processor output. 

3-6 



SECTION IV 

INPUT AND OUTPUT FILES 

INPUT FILE 

The input file for Library Processor comprises the optional equipment configuration 

descriptor 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 conso1e cal1 card is not considered part of the input 

file. When used, it precedes' the input file. 

Console Call Card 

The console call card, which is submitted to Tape Loader-Monitor C or Floating Tape 

Loader-Monitor C, initiates the loading of Library Processor C or D from the program t~pe 

(BRT). The program names of Library Processors C and Dare AACLIB and AACLPR, re

spectively. The console call card is punched as follows: 

Colum.n{s) Entry Meaning 

1-6 AACLIB or AACLPR Program nameof requested unit. 

7-8 01 Segment name of requested unit. 

9 d Logical address of program 
tape (usually 0). 

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

Equipment Configuration Descriptor 

The methods of specifying the equipment configuration are explained in detail in Easycoder 

Assemblers C and D. These are: 

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

Method 2 - Standard ECD number specified in input file. 

Method 3 - Full equipment configuration descriptor specified in input file. 

NOTE: Method 3 Inust be used when operating Library Processors C 
and D on a Model 120. 

Under methods 2 and 3, an equipment configuration descriptor image precedes the input 

deck in the input file. This section defines the standard configurations for Library Processor 

and explains the procedure for preparing a full equipment configuration descriptor. The 

specific information in this section and the detailed treatment of the three methods in the 
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aforementioned publication provide complete instructions for specifying equipment configurations 

for Library Processor. 

STANDARD EQUIPMENT CONFIGURATION NUMBERS 

The following functional characteristics of each standard configuration are summarized in 

Table 4-l. 

1. Input / output media. 

2. Number of tapes required. 

3. Processing capability: respecializing old macro routines (as a result of the 
Respecialize director), automatically respecializing nested macro routines. 

4. Which assembly mode, if any, is automatically called by Library Processor. 

Table 4-1. Functional Characteristics of Library Processor Standard Equipment Configurations 

No. of 
NEST

3 
ECD No. Tapes Auto/Ind l RES2 Input Output Assembly Mode 

0 2 Ind NO NO Card Card -- ---

1 2 Ind NO NO Card Card ---- -

2 5 Auto NO YES Card Tape Assemble Only 

3 6 Auto NO YES Card Tape Assemble & Select 

4 7 Auto YES YES Tape Tape Assemble, Update, 
Select 

5 6 Auto YES YES Card Tape Update & Assemble 

6 4 Ind NO YES Card Tape -----

7 7 Auto YES YES Card Tape Assemble, Update, 
Select 

8 5 Ind YES YES Card Tape -- ---

9 6 Ind YES YES Tape Tape -- ---

NOTES: 

1. "Auto" means Easycoder Assembler C (or D) is automatically 
called after Library Processor C (or D). !'Ind!! means the 
Library Processor is free-standing. 

2. "YES" means that the Respecialize director is acceptable in this 
configuration. 

3. "YES" means that nested macro routines are automatically respecialized 
in this configuration. 

The peripheral equipment used by each of the ten standard equipment configurations for 

Library Processor is listed in Table 4-2. The tape numbers are logical assignments. Tapes 

preceded by an asterisk (~,) should be mounted in "Protect" status. The highest memory bank 

used by the standard configurations is bank 03 8 , or 16K characters. The standard configura

tions employ the following peripheral addresses (octal): 
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ECD 
No. 

0 

1 

2 

3 

4 

5 

6 

7 

8 
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Device Peripheral Address 

Tape Control Unit 

Card Reader 

Card Punch 

Printer 

Control Panel 

00 

41 

01 

02 

00 

Table 4-2. Peripheral EquipInent for Library Processor Standard Configurations 

Card Card 
Tape 0 Tape 1 Tape 2 Tape 3 Tape 4 Tape 5 Tape 6 Reader Punch 

'~Pro- ~'Li- X X 
graIn brary 
tape SPT 

';'Pro- ~'Li- X X 
graIn brary 
tape SPT 

';'Pro- Card- Work3 Output ~'Li- X Xl 

graIn iInage tape SPTI brary 

tape output SPT 
tape 

';'Pro- Card- Output Output Work3 "~Li- X Xl 

graIn iInage BRTI SPT I tape brary 
tape output SPT 

tape 

'~Pro- Card- Output Output Wor~' 3 ':'In- ~'Li- Xl 

graIn iInage BRTI SPTI tape put 2 brary 
tape output & SPT SPT 

tape Card-
iInage 
input 
tape 

';'Pro- Card- Work2 ,3 Output 1 ';'In- "~Li- X Xl 

graIn iInage tape SPT put Z brary 
tape output SPT SPT 

tape 

':'Pro- Card- Work 3 ':<Li- X 
graIn iInage tape brary 
tape output SPT 

tape 

';'Pro- Card- Output 1 Outputl Wor~' 3 ':'In- ':'Li- X Xl 

graIn iInage BRT SPT tape putZ brary 

tape output SPT SPT 
tape 

':'Pro- Card-
, 

Wor~,3 ~'In- ~'Li- X 

graIn iInage tape putZ brary 
tape output SPT SPT 

tape 
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Table 4-2 (cont). Peripheral Equipment for Library Processor Standard Configurations 

ECD Card Card 
No. Tape 0 Tape I Tape 2 Tape 3 Tape 4 Tape 5 Tape 6 Reader Punch Printer 

9 ':'Pro- Card- ':'Card- Word2,3 ':'In- ':'Li-
gram image image tape put 2 brary 
tape output input SPT SPT 

tape tape 

NOTES: 

1. Used only by Easycoder Assembler Cor D. 

2. Required by Library Processor for the respecialization function. 

3. Required by Library Processor for processing nested macro 
routines. 

FULL EQUIPMENT CONFIGURATION DESCRIPTOR 

If it should be necessary to specify an equipment configuration which is not included among 

the standard configurations for Library Processor, a full, user-constructed ECD image is re

quired. I 

The format of the full equipment configuration descriptor is described below. Note that 

columns I through 5 must be blank to distinguish this from an equipment configuration descrip

tor specifying a standard configuration. 

Columns 1-5: 

Column 6: 

Columns 8-10: 

Column 8: 

Column 9: 

Column 10: 

Columns 16-17: 

Contain blanks. 

Contains E to designate equipment configuration descriptor. 

Contain read/write channel assignments for card input, SPT 
input, and card-image output, respectively (normally read/ 
write channels 1, 2, and 3 respectively). The coding for 
RWC assignments is as follows: 

X,9 punch (51 8 ) for RWCl 

X, 8, 2 punch (528 ) for RWC2 

X, 8,3 punch (53 8 ) for RWC3 

NOTE: When Library Processor 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 
RWC's, the same RWC code should appear in two 
columns. The third RWC must be free for the fore
ground program. 

Contain 00 to designate the lowest memory bank (4K module) avail-
able (always 00 for the first bank used). 

IIf this full ECD is used frequently, one or more of the standard ECD's should be reassembled 
to reflect the needs of the installation. 
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Contain the number of the highest mem.ory bank available 
(m.ust be greater than or equal to 02). 

Columns 21-80: Contain the file m.edia fields, which designate the equipm.ent 
configurations to be used. Colum.ns 21 through 80 contain 20 
of these file m.edia fields m.ade up of three colum.ns each. 
These three colum.ns, in turn, contain three characters which 
com.pletely specify the device to be used. The contents of each 
of the fields are listed in Table 4-3. 

Table 4-3. Form.at for Library Processor File Media Fields 

First Character Second Character Third Character 
Colum.ns Designate Devic e Type 1 Peripheral Addres s 2 Tape Drive3 

21-23 Program. tape 1 p t 

24-26 Console device 2 or 5 o or p 0 

27-29 Card reading device4 J,R,l,orL p o or t 

30-32 Assem.bler listing device 5 - or 1 p o or t 

33-35 Assem.bler card output device 4 fj" 0 or K fj, or p fj, or 0 

36-38 Input SPT6 1 or fj, p or fj, t orfj, 

39-41 Input BRT5 1 or fj, p or fj, t or fj, 

42-44 Output SPT5 1 or fj, p or fj, t or fj, 

45-47 Output BRT5 1 or fj, p or fj, t or fj, 

48-50 Work tape 7 1 or fj, p or fj, t or!J. 

51-53 Library SPT8 1 p t 

54-56 Library processor output device K or S or 1 p o or t 

NOTES: 

1. The first character specifies the device type. The sym.bol for each 
device is as follows: 

Character Octal Code Device TYEe 

!J. 15 File Absent 

0 00 Unspecified 

1 01 Type 204B Magnetic Tape Unit 

2 02 Control Panel 

5 05 Type 220 Console 

- 40 High-Speed Printer (Any Type) 

J 41 Type 227 Card Reader 

K 42 Type 227 Card Punch 

L 43 Type 209 Paper Tape Reader 

N 
( 

45 Type 223 or 224 Card Reader (also Type 214-2 
when not attached to 120 integrated control) 

0 46 Type 224 Card Punch (also Type 214-1 or 214-2 
when not attached to 120 integrated control) 

R 51 Type 123 Card Reader attached to 120 integrated 
control (or Type 214-2 CardReader/Punch 
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Table 4-3 (cont). Format for Library Processor File Media Fields 

Character Octal Code 

R (cont) 51 

S 62 

Device Type 

attached to 120 integrated control and used only 
as a card reader) 

Type 214-1 Card Punch attached to 120 inte
grated control (or Type 214-2 Card Reader / 
Punch attached to 120 integrated control and 
used only as a card punch) 

2. The second character specifies the peripheral address assignment and the 
input/ output sector to which the peripheral control is connected. This is 
control character C 2 of the PDT instruction. The six bits of the character 
(V6V5V 4V3V2V1) are used as follows: 

a. Bit V6 is the I/O bit. For tape files, this bit is set by the 
Library Processor. For card and print files, this bit must 
be set correctly in the character as it is punched in the card. 

b. Bits V 5 V 4 specify the I/O sector. These bits are 00 to in
dicate the first I/O sector and 10 to indicate the second I/O 
sector. I/O sector bits are meaningful only if the machine 
configuration includes Feature 1115 (Second Input/Output 
Sector for the Type 2201 Central Processor) and the Library 
Processor D program is being used. 

c. Bits V 3 V 2 V 1 specify the peripheral address assignment. If this 
character specifies an address in the second I/O sector, a 
second I/O sector read/write channel will be activated. This 
second I/O sector RWC is the counterpart of the first I/O sector 
RWC that appeared in the applicable read/write channel column 
of the ECD. (RWC's 1, 2, and 3 have as their second I/O sector 
counterparts RWC's 4, 5, and 6 respectively.) As an example, 
given a configuration containing Feature 1115, assume that in 
using Library Processor D a programmer decides to assign the 
input SPT to the second I/O sector. Bits V 5 V 4 of the second 
character of the applicable file media field must contain 10 and 
bits V3V2Vl must be a valid second I/O sector address. The 
RWC value that Library Processor D assigns to read the input 
SPT would then be modified to reflect a second I/O sector RWC, 
e. g., if RWC2 were specified, then RWC5 will be actuated. 

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

4. Either the card reading device field or the Library Processor output device 
field must specify a Type 204B Magnetic Tape Unit if the card reading and 
card punching equipment is a combination reader/punch (Type 214-2 or 224). 

5. Required only for the assembler. These fields may be blank if Library Pro
cessor is run as a freestanding program. When Library Processor is run 
as a freestanding program, the output SPT field must be blank. 

6. Required by Library Processor to process Respecialize directors. Note 
f 

that the input SPT is not the source of generalized macro routines. 

7. Required by Library Processor to process nested macro routines and/or 
Respecialize directors. Also required by the assembler. 

8. This tape is the source of generalized macro routines. It may be the same 
tape as the in ut SPT. 
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Input Deck 

While the equipment configuration descriptor mayor may not appear as a physical part 

of the input file (it is not used when a standard ECD number resides in the Loader-Monitor com

munication area), the input deck will always be present and rnust contain a systern specific 

header card, the assernbly input, and an end-of-file card, in that order. These cards are 

shown in Figure 4-1 and described below. 

SYSTEM SPECIFIC HEADER CARD 

Colurnns 1 - 5: 

Colurnns 21-30: 

ASSEMBLY INPUT 

Contain IHDR6 

Contain EASYCODER 6 

These cards include assernblydirectives and syrnbolic prograrn cards (including rnacro 

ins truc tions). 

The alternate card forrnat, which allows roorn for ten-character tags in the location 

field, is available in Easycoder Assernbler D. Consequently, this alternate forrnat is acceptable 

to Library Processor D. In the input to Library Processor D, the character A punched in 

colurnn 75 of a PROG card specifies that all subsequent cards, up to but not including 

the next PROG card, are punched according to the alternate forrnat. The alternate forrnat is 

defined as follows: 

Colurnn Contents 

1-5 Line Nurnber 

6 Type 

7 Mark 

8-18 Location 

19-24 Operation Code 

25-80 Operands 

PROG cards are always interpreted according to the standard forrnat. 

The PROG card does not specify the source forrnat of rnacro routines called within the pro

gram. This is specified by a character in the program header of each macro routine, as it 

appears on the Library SPT. However, the PROG card does control the format of the specialized 

macro routine as it appears in the output of Library Processor D. It is, therefore, possible to 

include in a program using the alternate card format one or more macro instructions calling for 

macro routines written in the standard format. In this case, Library Processor D lengthens the , 
location field by adding blanks and shifts the op code and operand fields four positions to the 

right in the card image. Any information that appeared in columns 77 through 80 of the original 

card image is lost. If a macro routine written in alternate format is called by a program written 
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in standard forInat, Library Processor D shortens by four characters the location field of each 

card iInage in the Inacro routine. Any inforInation in coluInns 15 through 18 of the original card 

iInage is lost. 

If the PROG card is a Respecialize director, the contents of coluInn 75 also control the 

interpretation of the prograIn on the input SPT. For exaInple, if a director of the forIn 

RES PROG ABCDEF 

contains an A in coluITIn 75, Library Processor D aSSUInes that the card iInages extracted froIn 

the SPT for the prograIn ABCDEF are constructed according to the alternate forInat. 

END-OF-FILE CARD 

ColUITIns 1-5: Contain 1 EOFL1 

OUTPUT FILE 

The output file consists of all the cards which Inade up the input deck. In order it contains: 

1. The systeIns specific header card. 

2. The input to the asseInbler with each Inacro instruction followed by the 
corresponding specialized Inacro routine. 

3. The end-of-file card. 

Two end-of-recorded-inforInation cards (lERIL1 in coluITIns 1-5) are generated following 

the end-of-file card. 

NOTE: When the output file is on tape an additional 80-character record 
precedes the systeIn specific header record and has the following 
forInat: 

Characters 1-5: 

Characters 21-30: 

Characters 41-44: 

Characters 78-80: 

IHDRL1 

CARDIMAGES 

lAOl 

llA 

The reInaining characters are preserved froIn the previous contents 
of the tape record. 
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ASSEMBLY DIRECTIVES, 
SYMBOLIC PROGRAMS 
CONTAINING MACRO 
CALLS. 

1EOF6 

1HDR6 EASYCODER 

EQUIPMENT OONFIGU
RATION DESCRIPTOR 

(OPTIONAL) 

AACLlB~ 
OR 

AACLPR~ 

INPUT 

CONSOLE 
CALL CARD 

" ( 
I 

1HDR6 EASYCODER 

- ----------, 

: I L ____________ J 

OUTPUT 

ASSEMBLY 
DIRECTIVES, 

SYMBOLIC 
PROGRAMS 

CONTAINING MACRO 
CALLS FOLLOWED BY 

THEIR SPECIALIZED 
ROUTINES. 

IF TAPE OUTPUT, ADDITIONAL 
CARD-IMAGE RECORD 

Figure 4-1. Library Processor Input and Output Deck ArrangeITlents 
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SECTION V 

OPERA TING 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 O. 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 Section IV. 
If a full ECD is used, refer to the file media fields in columns 27 through 
56 of the ECD card. 

BOOTSTRAP PROCEDURES 

The bulletins Tape Loader-Monitor C (Order No. 221) and Floating Tape Loader-Monitor C 

and Interrupt Control D (Order No. 005) 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. 

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 is using the control panel, the following actions occur at an error 

condition: 

1. 

2. 

3. 

( 

Library Processor halts. 

Displaying the B address gives the reason for the halt (see Table 5-1). 

If the run is to be continued, the RUN button is depressed. 
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If Library Processor is using the console typewriter, the following actions occur at an 

error condition: 

1. The console warning bell rings. 

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

3. The TYPE light is illuminated. 

4. Library Processor stalls. 

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

Contents of 
B-Address 
Register 

07025 

04007 

04010 

Table 5 -1. Library Proces sor Error Conditions 

Console 
Typewriter 
Message 

: NO E CARDtl 

: SPT DIRECTORY 
EXCEEDS MEMOR YO 

: NO SYSTEM HEADER 0 
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Cause and Action 

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 entered through 
the input device specified by the ECD 
parameter in the loader communica
tion area, the ECD field, locations 

2278 - 2328, 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. 

This should occur only on a 12K memory 
configuration. 

Library Processor 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. 

Either the director file or the SPT was not 
found. 

Mount the correct input and start the run over. 
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Contents of 
B-Address 
Register 

Oculd 

OculI 

SECTION V. OPERATING PROCEDURES 

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

Console 
Typewriter 
Message 

: RD ER cu dtl 

: RD ER cu Itl 

Cause and Action 

If "cu" is the address of a tape control, 
an uncorrectable read error has occurred 
on tape "d" of that control. 

Continue the run to retry the correction 
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. 

If "cu" is the address 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 runout 
hopper back into the card reader 

~ followed by the remaining input 
cards. 

Ocu12 : RD ER cu 2 tl 

Ocu2d : WR ER cu dtl 

( 

Ocu21 : WR ER cu It:! 
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Continue the run. 

If "cu" is the address of the card reader, 

a hole-count error has occurred. 

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

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

If "CU" is the address of a tape control. 
an uncorrectable write error has occurred 
on tape d of that control. 

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. 

If "cu" is the address of the card punch, 
a hole-count error has been detected. 

Continue the run to repunch the error cards. 
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Table 5-1 (cont). Library Processor Error Conditions 

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

Ocul0 : RD ER cu 0 t:::I If "cu" is the address of the paper tape 
reader control, a parity error has been 
detected on paper tape. 

Continue the run to ignore the error. 

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

5-4 



APPENDIX A 

PAPER TAPE INPUT TO LIBRARY PROCESSOR 

In general, paper tape processing closely parallels punched card processing. Paper tape 

data may be read directly into memory, interpreted by a programmed routine, and processed. 

Alternatively, paper tape data in any code may be translated into Series 200 code and edited 

prior to being written on magnetic tape. The data is then sorted and processed in a manner 

similar to card-generated input. 

The Library Processors convert the frames punched in paper tape into Series 200 six-bit 

internal code by means of a translation routine and table. This table is easily changed to reflect 

the character sets of different paper tape perforators. The standard versions of Library Proc

essors C and D accept paper tape input punched with six data channels. The data channels must 

be the six lowest-order channels on the paper tape; either 7/8-inch or I-inch wide paper tape 

may be used. The six-bit values read from paper tape are translated to internal codes as shown 

in Table A-I, unless otherwise specified. 

Table A-I. Translation of Paper Tape Code to Internal Code 

Paper Tape Internal Paper Tape Internal Paper Tape Internal 
Code (octal) Code (octal) Code (octal) Code (octal) Code (octal) Code (octal) 

00 72 26 65 54 73 
01 21 27 66 55 40 
02 22 30 67 56 33 
03 23 31 70 57 61 

04 24 32 71 60 00 
05 25 33 15 61 01 
06 26 34 36 Delete line* 62 02 
07 27 35 75 End fie1d'~ 63 03 
10 30 36 76 End reell strip':' 64 04 

11 31 37 37 End line':' 65 05 
12 41 40 15 66 06 
13 42 41 15 67 07 
14 43 42 55 70 10 

15 44 43 52 71 11 

16 45 44 53 72 14 

17 46 45 35 73 32 

20 47 46 17 74 15 
21 50 47 12 75 13 

22 51 50 74 76 15 

23 62 51 34 77 77 Ignore 
63 

, 
52 54 char.* 24 

25 64 53 20 

NOTE: All internal codes are word marked. In addition to the word mark, the 
control characters (those which have an asterisk) have an item mark. 

A-I 
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PAPER TAPE INPUT OPTIONS 

Library Processors C and D m.ay be reassem.bled to accept the following options in paper 

tape input. 

Parity Check 

The constant tagged CINTY has a standard value of #lC77 (77 m.eans no parity checking). 

If even parity checking is desired, this constant should be changed to #lCOO; for odd parity, the 

constant should be changed to #lC04. 

Six-Level Tape 

To read six data channels (not including parity) using a single non-standard translation 

table, the 64-character table beginning at the location tagged CINTT m.ust be changed. The re

vised translation table m.ust not include a control fram.e indicator for "switch tables" (358 with 

an item. m.ark), and the data channels m.ust always be punched as the six low-order channels on 

the paper tape. Parity m.ay be punched in either channel 7 or channel 8. (The tape m.ay be 7/8-

inch or I-inch wide. ) 

Six-Level Tape with Two Translation Tables 

It m.ay at tim.es be desired to read six data channels (not including parity) using two trans

lation tables (so that a paper tape fram.e m.ay have two different m.eanings depending on which 

translation table is being used). To accom.plish this operation, the first (lower-case) translation 

table should be set up as a 64-character table beginning at the location tagged CINTT, and the 

second (upper case) translation table should be set up as a 64-character table beginning at the 

location tagged CINTR. 

The data channels m.ust always be punched as the six low-order channels on the paper tape, 

and parity m.ay be punched in either the seventh or the eighth channel. The tape m.ay be 7/8-

inch or I-inch wide. 

Seven-Level Tape 

To read seven data channels (not including parity) the constant tagged CINMK should be 

changed (from. its standard value of #lCOO) to #lCOl. In addition, the 64-character translation 

table m.ust be expanded to 128 characters. This latter operation should be perform.ed by m.odify

ing the table beginning at location CINTT to contain the internal codes corresponding to paper 
f 

tape fram.es between 000
8 

and 077
8

, and by inserting the internal codes corresponding to paper 

tape fram.es 100
8 

and 1778 starting at the location tagged CINTR. The resulting 128-character 

translation table m.ust not include a control fram.e indicator for" switch tables" (358 with an 

item. m.ark). 
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The data channels must always be punched as the seven low-order channels on the paper 

tape, and parity may be punched in column 8. The tape may be 7/8-inch or I-inch wide. 

Five -Level Tape 

It may occasionally be desired to read five data channels (not including parity) using two 

translation tables (so that a paper tape frame may have two different meanings depending on 

which translation table is being used). To accomplish this operation, the first (lower-case) 

translation table should be set up as a 32-character table beginning at the location tagged 

CINTT, while the second (upper case) translation table should be set up as a 32-character table 

beginning at the location tagged CINTR. Follov!ing this, the 32-character table starting at 

CINTT should be repeated starting at location CINTT + 32, and the 32-character table starting 

at CINTR should be repeated starting at location CINTR + 32. 

The data channels must always be punched as the five low-order channels on the paper . 
tape, and parity may be punched in the sixth, seventh, or eighth channel. The. tape may be 11 116-

inch, 7/8-inch or I-inch wide. 

PREPARATION OF PAPER TAPE INPUT 

Preparation of paper tape input must adhere to the standards specified in the Honeywell 

Information Bulletin, Easycoder Paper Tape Assembly and Loader Programs (DSI-395), as 

well as to the preparation considerations discussed below. 

Positioning Paper Tape Input 

A delete line character or a series of ignore characters should precede the input data at 

the beginning of a paper tape strip or reel. This convention allows the operator to position the 

paper tape in order to read the initial input data on tape. If only sprocket holes are present 

at the beginning (or end) of a paper tape strip or reel, then parity errors may occur when parity 

is being checked. The presence of only sprocket holes in the above positions will be detected 

as parity errors during even-parity checking for ll/I6-inch or 7/8-inch tape and during odd

parity checking for I-inch tape. 

Field Definitions 

Standard paper tape field definitions are equivalent to card fields beginning in card columns 

1, 15, and 21. 

Data immediately ft>llowing a field termination character will be considered to be positioned 

at the beginning of the next field unless the field termination character is in the first column of 

the next field, in which case the field termination character will be ignored. Thus, if positioning 

to the next field is desired, then at least one character must precede the field termination character. 
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Beginning of Each Card Image 

Each card image on paper tape is always considered to begin using the first (lower-case) 

translation table. 

End of Paper Tape Strip or Reel 

An end-of-strip control frame should be punched at the end of every reel or strip of paper 

tape in order to afford automatic runout of the paper tape. An end-of-strip frame punched on a 

paper tape strip causes the strip to be run directly out from the reading head. An end-of-strip 

frame on a reel of paper tape causes the paper tape to be unwound from the input reel and wound, 

in reverse order, onto the take-up reel. The operator should then mount the next strip or reel 

of input to the program, if additional input is required. 
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