












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































XJDlS Xerox Data Systems 

IDENTIFICATION: CLOSE 

XDS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 

PURPOSE: To close the scratch output file X2. 

900 �S�e�r�i�e�s�~� 850086 
850088 

Catalog No. 9300: 860083 

ACTION: CLOSE empties the output buffer OBUF by calling the WMTB routine 

and then writes an end-of-file on X2. 

PROGRAMMING 
TECHNIQUES: 

CALLING 
SEQUENCE: 

MEMORY 
REQUIREMENTS: 

SUBROUTINES 
�I�I�<�:�~�I�"�\�.� 
V..IL..IJ. 

CLOSE is a closed routine assembled as part of CONCRD. CLOSE 

uses standard I/O calling sequences to perform the I/O functions. 

BRM CLOSE 

15
8 

cells plus constants and storage cells. 

WMTB 
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X!CIS Xerox Data Systems 

XDS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 

IDENTIFICATION: RECON 

900 Ser i es: 850086 
850088 

Cata log No. 9300: 860083 

PURPOSE: To initialize parameters for reading the encoded input file. 

ACTION: RECON initializes the input buffer location, byte size, byte table 

location, and related parameters for interpreting the encoded text fi Ie, 

PROGRAMMING 
TECHNIQUES: 

CALLING 
SEQUENCE: 

MEMORY 
REQUIREMENTS: 

SUBROUTINES 
USED: 

Xl. 

RECON is a closed routine assembled as part of CONCRD. 

BRM RECON 

378 cells plus constants and storage cells. 

None 
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X!D!S Xerox Data Systems 

XOS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 900 Series= 850086 

850088 
Catalog No. 9300= 860083 

IDENTIFICATION= GTC 

PURPOSE: To get the next symbol ic character from the specified location. 

ACTION: GTC extracts the next character from DWRD. If DWRD is empty as 

determined by CNT, the next word is obtained from the location 

address by BUF. If the buffer is empty (wh i ch is not possible when 

obtaining characters from the dictionary) the next input record is 

obtained by calling INPUT. 

PROGRAMMING 
TECHNIQUES: 

CALLING 
SEQUENCE: 

MEMORY 
REQUIREMENTS: 

SUBROUTINES 
USED: 

GTC is a closed routine assembled as part of CONCRD. 

Number of characters in string, - 1 to CNT 

word containing next character, left-adiusted in DWRD 

location of word containing character to BUF 

BRM GTC 

on exit the character is in CHR and the A register. CNT, DWRD, and 

BUF are reset to obtain the next character. 

55
8 

cells plus constants and storage cells. 

INPUT 
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Xerox Data Systems 

XDS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 900 Series: 850086 

850088 
Cata log No. 9300: 860083 

IDENTIFICATION: GTB 

PURPOSE: To obtain the next byte of encoded input from the fi Ie on Xl. 

ACTION: GTB extracts the next BSZ bits from BWRD. When BWRD becomes 

empty, the next word is taken from the location given by BLOC. 

When the buffer becomes empty, INPUT is called to obtain the next 

encoded record. GTB steps the byte size when a zero byte is 

encountered. 

PROGRAMMING 
TECHNIQUES: 

CALLING 
SEQUENCE: 

MEMORY 
REQUIREMENTS: 

SUBROUTINES 
USED: 

GTB is a closed routine assembled as part of CONCRD. 

BRfv\ GTB 

on exit SCW contains the byte table entry for the byte, BYT contains 

the byte number, NBYT contains the negative of the byte number. 

The contents of BCW are in the B register, the byte number is in the 

A register, and the X register contains NSYT. 

103
8 

cells plus constants and storage cells. 

INPUT 
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X!O!S Xerox Data Systems 

XDS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 900 Series: 850086 

850088 
Catalog No. 9300; 

IDENTIFICATION: GCM 

PURPOSE: To obtain comment characters from the encoded input file. 

ACTION: GCM gets the next six bits of encoded information from the encoded 

input fi Ie. BWRD contains the current encoded word addressed by 

BLOC. BIT contains the number of bits BWRD which have been used. 

INPUT is used to obtain the next encoded record when the input 

buffer becomes empty. 

PROGRAMMING 
TECHNIQUES: 

CALLING 
SEQUENCE: 

MEMORY 
REQUiREMENTS: 

SUBROUTINES 
USED: 

GCM is closed routine assembled as part of CONCRD. 

BRM GCM 

50
8 

cells plus constants and storage cells. 

INPUT 
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X!D!S Xerox Data Systems 

XDS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 900 Series: 850086 

850083 
Catalog No. 9300: 860083 

IDENTIFICATION: STC 

PURPOSE: To store the character in the A register into the character position 

indicated by SCHR in the word addressed by SLOC. 

ACTION: 

PROGRAMMING 
TECHNIQUES: 

CALLING 
SEQUENCE: 

MEMORY 
REQUIREMENTS: 

SUBROUTINES 
USED: 

STC positions the character in the A register to the character position 

indicated by SCHR and adds the character to the word addressed by 

SLOC. When the word becomes filled, SLOC is incremented and the 

new location is cleared. 

STC is a closed routine assembled as part of CONCRO. 

character position to SCHR 

word position to SLOC 

character to A reg ister 

BRM STC 

23
8 

cells plus constants and storage cells 

None 
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XD15 Xerox Data Systems 

XOS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 900 Se r i es: 850086 

850088 
Catalog No. 9300~ 860083 

IDENTIFICATION: INPUT 

PURPOSE: To read and checksum an encoded input record from Xl. 

ACTION: INPUT reads a maximum40-word record from Xl into the encoded 

input buffer CBFE and checksums the image. 

PROGRAMMING 
TECHNIQUES: 

CALLING 
SEQUENCE: 

MEMORY 
REQUIREMENTS: 

SUBROUTINES 
USED: 

INPUT is a closed routine assembled as part of CaNCRO. INPUT 

uses the standard META-SYMBOL calling sequence to call RMTB. 

BRM INPUT 

end of file exit 

normal exit 

478 cells plus constants, storage cells, and buffer. 

RMTB 

6-24 



XIDIS Xerox Data Systems 

XOS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 900 Series~ 850086 

850088 
Cata log No. 9300: 860083 

IDENTIFICATION: GETXC 

PURPOSE: To process the concordance exception control records (INCLUDE, 

EXCLUDE, and ~EOF). 

ACTION: 

PROGRAMMING 
TECHNIQUES: 

CALLING 
SEQUENCE: 

MEMORY 
REQUIREMENTS: 

SUBROUTINES 
USED: 

GETXC initializes the cells to locate the lists of exclusions or 

inc I us ions, then tests to see if exceptions are to be processed. If 

there are no exceptions, control returns to CONCRD; otherwise the 

exceptions are processed and tables of symbols to be excluded and/or 

included are bui It. GSYM is called to obtain the symbols on the 

control card. The appearance of *ALL results in flags (NONE for an 

EXCLUDE and ALL for an INCLUDE) being set, indicating a general 

exception. 

GETXC is a closed routine assembled as part of CONCRD. It is 

origined in middle core to be overlaid by tables after it has been 

executed. 

BRM GETXC 

1718 cells, all resuable, plus constants and storage cells. 

GSYM TYPMSG 

I/O routine associated with symbolic input. 
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X!Oi5 Xerox Data Systems _ I l 

XDS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 900 Series: 850086 

850088 
Catalog No. 9300: 860083 

IDENTIFICATION: GSC 

PURPOSE: To get the next symbolic character of the exception control record. 

ACTION: GSC extracts the next character from the symbolic input buffer and 

steps the indicators to obtain the next character. 

PROGRAMMING 
TECHNIQUES: 

CALLING 
SEQUENCE: 

MEMORY 
REQUIREMENTS: 

SUBROUTINES 
USED: 

GSC is a closed routine assembled as part of CONCRD. It is origined 

in middle core to be overlaid by tables. 

BRM GSC 

end of I ine exit 

normal exit 

278 cells, all reusable, for table plus constants and storage cells. 

None 
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XiC\S Xerox Data Systems 

XOS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 900 Series: 850086 

850088 
Catalog No. 9300: 860083 

IDENTIFICATION: GSYM 

PURPOSE: To obtain the next symbol from the exception control record. 

ACTIO N: GSYM ca lis GSC to obtai n characters from the contro I record. 

PROGRAMMING 
TECHNIQUES: 

CALLING 
SEQUENCE: 

MEMORY 
REQ UIREMENTS: 

SUBROUTINES 
USED: 

Leading blanks are ignored. COMMA, blank, or end of record 

te.rminate the symbol. STC is called to pack the characters into 

core. The symbol size is set in SIZE. 

GSYM is a closed routine assembled as part of CONCRD. It is 

origined in middle core to be overlaid after the exception records 

have been processed. 

BRM GSYM 

25
8 

cells, all reusable, plus constants and storage cells. 

STC GSC 
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I/O AND I/O INITIALIZATION ROUTINES 

The input/output device routines used in CONCRD and their attendant initialization 

routines are basically a subset of the routines found in MSCONTRL, ENCODER, and other 

portions of META-SYMBOL. 

Unit and channel assignment are taken from the Unit Assignment Table maintained by 

MONARCH. To find unit assignments, the contents of cell 1, which is set by MONARCH, 

is used as an index to the table location. 
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X!D!S Xerox Data Systems 

XDS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 900 Se r i es ~ 850087 

850089 
Cata log No. 9300: 860084 

IDENTIFICATION: CON2 

PURPOSE: To determine the space needed for each symbol to retain all reference 

line numbers for the symbol, to read the concordance scratch tape X2, 

to build the reference line number table in accordance with the space 

allocation, to search the symbol table for the alphanumeric sequence in 

which to print the concordance, and to edit and print the concordance 

listing. 

ACTION: 

PROGRAMMING 
TECHNIQUES: 

CALLING 
SEQUENCE: 

CON2 calls the allocation routine ALLOC to determine wh ich symbols 

are to be processed in this edit pass, and to allocate the storage 

requirements for the reference I ine numbers associated with each symbol. 

ST RNO is then ca lied to read the scratch tape X2 and to store the 

reference and definition line numbers into blocks, each of which 

contains all the line numbers associated with a given symbol. SRCH 

is then called to fetch the lowest entry in the table and EDIT is 

called to format and print the concordance listing for the symbol. When 

each symbol is output, its symbol table entry is purged" When all 

symbols have been output, control returns to MONARCH" 

Communication between CONCRD and CON2, which are separate 

core overlays, is maintained in locations between 200
8 

and 300
8

. 

The program CON2 has an absolute origin that starts at location 300
8

" 

Control is transferred to CON2 by the tape loader when the program 

has been loaded" Control returns to MONARCH when the concordance 

listing has been completed" 

6 -29 



MEMORY 
REQ UI REM E NT S: 

SUBROUTINES 
USED: 

All available core storage. 

REWW 
INPRT 
ALLOC 

STLNO 
SRCH 
EDIT 

900 Series: 850087, 850089 
Catalog No. 9300: 860084 

I/O routine to perform end-of-fi Ie action on the I isting output 

(EFMT, HOME, or THOME). 
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XjDlS Xerox Data Systems 

XOS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 900 Series: 850087 

850089 
Catalog No.9300: 860084 

IDENTIFICATION: ALLOC 

PURPOSE: To allocate the available memory to allow space for the references to 

each symbol to be stored together in a single block of core. If space 

is not available for all references, to determine the number of symbols 

ACTION: 

PROGRAMMING 
TECHNIQUES: 

CALLING 
SEQUENCE: 

for which space is available. To set a parameter indicating which symbols 

are to be included in this edit pass and allocate core accordingly. 

ALLOC scans the symbol table established by CONCRD and determines 

the space needed for reference line numbers for the concordance. If 

the space needed is greater than that available, those symbols appearing 

last in the collating sequence are dropped and a recount is made. This 

process is repeated unti I a subset of the symbols that appear at the 

beginning of the collating sequence has been selected and can be 

processed with the available storage capacity. ALLOC then scans the 

symbol table, and for each symbol which is to appear in this edit pass 

sets a pointer to the first location for the symbol's reference line 

number block. An initial entry is then made in the block, indicating 

the location (relative) in which to store the line number containing 

the next reference to the symbol. ALLOC exits when the linkages have 

a II been set. 

ALLOC sets a pointer to a table of masks. Any symbol that has an 

absolute value larger than the indicated mask is excluded from this 

edit pass. ALLOC is a closed routine assembled as part of CON2. 

BRM ALLOC 
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MEMORY 
REQUIREMENTS: 

SUBROUTINES 
USED: 

900 Series: 850087, 850089 
Catalog No. 9300; 860084 

134
8 

cells plus constants and storage cells. 

None 
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X!D!S Xerox Data Systems 

XOS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 900 Series: 850087 

850089 
Catalog No. 9300: 860084 

IDENTIFICATION: STLNO 

PURPOSE: To read the concordance scratch tape X2 and to establish the reference 

line number table. 

ACTION: 

PROGRAMMING 
TECHNIQUES: 

CALLING 
SEQUENCE: 

MEMORY 
REQUIREMENTS: 

SUBROUTINES 
USED: 

STLNO reads the scratch tape X2 by calling the magnetic tape read 

routine RMTB. The data is then processed and the reference and 

definition line numbers for each symbol are stored in the space 

allocated for them. When entering line numbers, only those symbols 

which are less than the allocation mask are considered. 

ST LNO uses the standard META-SYMBOL call sequence to call the 

RMTB I/O routine. STLNO is a closed routine assembled as part of 

CON2. 

BRN\ STLNO 

1428cells pi us constants and storage cells. 

RMTB 
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X[C1S Xerox Data Systems 

XDS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 900 Series: 850087 

850089 
Catalog No. 9300: 860084 

IDENTIFICATION: SRCH 

PURPOSE: To obtain the lowest entry in the symbol table. 

ACTION: SRCH is a modified linear search routine capable of comparing variable 

length entries. When SRCH is entered, the origin of the symbol 

PROGRAMMING 
TECHNIQUES: 

CALLING 
SEQUENCE: 

MEMORY 
REQUIREMENTS: 

SUBROUTINES 
USED: 

table is entered in LAST and the previous contents of LAST are placed 

in STRT as the location of the first symbol to consider. Symbols 

following STRT are then compared to the symbol addressed by STRT 

unti I an entry is found that precedes STRT in the collating sequence. 

The contents of STRT are then moved to LAST and the location of the 

lower entry is placed in STRT. When the end of the table is reached, 

the routine exits with STRT pointing to the lowest entry. 

SRCH is a closed routine assembled as part of CON2. 

BRM SRCH 

on exit STRT points to lowest symbol 

1748 cells plus constants and storage cells. 

None 
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X!D[S Xerox Data Systems 

XOS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 900 Series: 850087 

850089 
Catalog No. 9300: 860084 

IDENTIFICATION: EDIT 

PURPOSE: To format the line images for the concordance listing and to cause 

the line to be written to the listing output media. 

ACTION: 

PROGRAMMING 
TECHNIQUES: 

CALLING 
SEQUENCE: 

MEMORY 
REQUIREMENTS: 

SUBROUTINES 
USED: 

EDIT extracts the symbol type from the symbol table entry and translates 

this to a one- or two-character alphanumeric type flag. The defining 

I ine number is converted to BCD code and inserted into the image. The 

symbol is moved into the print buffer and padded with trailing blanks. 

The reference line numbers are obta i ned, converted to BC D by ca II i ng 

CNVRT, and inserted into the image by calling STRNO. When the 

entire list of references has been processed, any partial line image is 

output by calling the listing output routine, the buffer is set to blanks, 

and an exit is made from EDIT. 

EDIT is a closed routine assembled as part of CON2. The standard 

META-SYMBOL call sequence is used to call the I isting output 

routine. 

location of symbol table entry to STRT 

location of symbol to CFT 

BRM EDIT 

160
8 

locations plus constants and storage cells. 

CNVRT STRNO 

I/O routine associated with listing output (PRNT, TYPWRT, WMTB). 
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Xerox Data Systems 

XDS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 900 Series: 850087 

850088 
Cata log No. 9300: 860084 

IDENTIFICATION: STRNO 

PURPOSE: To in$ert reference line number$ into the concordance pr'int image and 

to cause the line image to be output whe'n filled. 

ACTION: 

PROGRAMMING 
TECHNIQUES: 

CALLING 
SEQUENCE: 

MEMORY 
REQUIREMENTS: 

SUBROUTINES 
USED: 

STRNO places the reference line number contained in the A register 

on entry into the next available position in the print image: if the 

line image is complete, the listing output routine is called to write the 

line and the buffer is cleared to blanks. 

STRNO is a closed routine assembled as part of CON2. 

line number to A register 

BRM STRNO 

43
8 

cells plus constants and storage cells. 

I/O routine for listing output (PRNT, TYPWRT, WMTB). 
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XIDIS Xerox Data Systems 

XoS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 900 Seri es~ 850087 

850089 
Cata log No. 9300: 860084 

IDENTIFICATION: CNVRT 

PURPOSE: To convert binary line number to BCD with lead blanks. 

ACTION: By successive division, CNVRT generates the BCD number from the 

binary number contained in the A register on entry. The BCD result 

is then edited and lead zeros are replaced by blanks. Results are 

left in the A register. 

PROGRAMMING 
TECHNIQUES: 

CALLING 
SEQUENCE: 

MEMORY 
REQUIREMENTS: 

SUBROUTINES 
USED: 

CNVRT is a closed routine assembled as part of CON2. 

binary number to A register 

BRM CNVRT 

40 ce lis pi us constants and storage ce lis. 
8 

None 
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I/O ROUTINES AND INITIALIZATION ROUTINES 

The input/output routines and attendant initialization routines used in CON2 are basically 

the same as those used in MSCONTRL, PAS2, and other portions of MET A-SYMBOL. Unit 

and channel assignments are taken from the Unit Assignment Table maintained by MONARCH. 
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900 and 9300 Series 

SECTION 7 

ITEM AND TABLE FORMATS USED BY THE CONCORDANCE PROGRAM 

SYMBOL TABLE ENTRY FORMAT 

control word 

symbo I - from 
1-4 words left-adjusted 
with trailing zeros 

where 

[ 

o 2 - 5 6 - 19 

D I HIT I W 

D is a one-bit flag, 1 if symbol definition line number is unknown. 

H is not used. 

T is type code: 

o - absolute 

1 - relocatable 

2 -list 

3 - operation 

4-external-absolute 

5 - external-relocatable 

6 - external-list 

7 - externa I-operation 

W is the number of halfwords of reference I ine numbers. 

L is the number of characters in symbol. 

20 - 23 

I L 

After the ALLOC routine has been executed, the control word is given the following format~ 

o - 1 2-5 6 - 19 20 - 23 

T I A 

where 

H is the high 2 bits of the definition line number. 

Tis type, as above. 

A is the address of first word of reference I ine number block for th is symbol. 

Lis I ength, as above. 

7-1 



900 and 9300 Series 

If the first word of the symbol is zero, the symbol has been previously output to the 

concordance listing. 

REFERENCE LINE NUMBER BLOCK FORMAT 

o 11 12 

DEF 

NO. 

NO. 
NO. 

where 

DEF is the low 12 bits of the definition line number. 

SIZE is the number of words in the block. 

23 

SIZE 

NO. 

NO. 

NO. are reference line numbers packed two per word unless the line number is 

greater than 2
12

2, in which case the high 10 bits all contain l's and the line 

number is in the low 14 bits. 

RECORD FORMAT OF CONCORDANCE SCRATCH TAPE X2 

The record size maximum is 40 words. Words have the following format: 

o 1 2 8 9 23 

D I A 

where 

L is the line number flag. If L = 1, the line number is A. If L is zero, A is the location 

in the symbol table of a symbol entry. 

D is the definition flag if L = 0 and D is not zero. The symbol at A was defined at the 

last preceding I ine number. If L = 0 and D = 0 the symbol at A was referenced 

at the last preceding I ine number. 

BYTE TABLE FORMAT 

During the concordance run, entries in the byte table are modified to reflect definitions of 

concordance symbols. If a byte table entry is zero, the symbol represented by the entry is to 

be excluded from the corcordance. 
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900 and 9300 Series 

When a symbol is inserted into the concordance symbol table, the associate field (bits 9 

to 23) of the byte table entry is modified to point to the new symbol location. 

EXCLUDE AND INCLUDE TABLE FORMATS 

symbo I - from 1 -4 words with 
trailing zero characters 

where 

L is the symbol length in characters. 

20 - 23 

I L 
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Determine memory size, 
I/O control cells, and 
initialize I/O routines. 
Rew i nd tapes. 

GETXC 

Process excepti ons. 

RECON 
Initialize cells to 
process Xl fi Ie. 

LINE 
Proc ess lin es of text, 
build symbol table, 
general scratch file, 
X2, rewind tapes. 

LOADER 

Load CON2. 

CONCORDANCE OVERALL FLOW 

Rewind system tape, 
initialize I/O routines 
for listing. 

ALLOC 
Allocate memory for 
reference line numbers. 

STLNO 

Sui Id reference line 
number table. 

SRCH 

Find lowest symbol. 

normal 

EDIT 

Format and print line. 

7-4 

empty 
table 
exit 



LISTING OF SUBROUTINES 

Page Page 
Subroutine Contained In Des Chart Subroutine Contained In Des Chart 

~BORT MSCONTRL 3-12 3-32 EDS PAS1 3-214 3-273 
AORG PAS1 3-188 3-151 PAS2 3-214 3-373 

PAS2 3-188 3-353 EDTL PAS1 3-272 
PAS2 3-320 3-371 

BCD PAS1 3-202 3-364 EDTST PAS1 3-267 
PAS2 3-202 3-364 PAS2 3-317 3-366 

EDTV PAS1 3-272 
CHAR ENCODER 3-52 3-82 PAS2 3-319 3-371 
CLOSE MSCONTRL 3-8 3-34 EFC MSCONTRL 3-29 3-38 
CNVRT PAS1 3-226 3-296 EFMT MSCONTRL 3-21 3-37 

PAS2 3-226 3-399 EFPT MSCONTRL 3-17 3-33 
PREA 3-132 3-147 END PAS1 3-199 3-260 

CRD ENCODER 3-67 3-91 PAS2 3-313 3-361 
CRDB ENCODER 3-68 3-92 EPRNT PAS1 3-219 3-276 
CRDH ENCODER 3-69 3-92 PAS2 3-219 3-379 

EQU PAS1 3-187 3-251 
DEC ENCODER 3-45 3-77 PAS2 3-308 3-353 
DED PAS1 3-220 3-277 

PAS2 3-220 3-380 FETCH PREA 3-137 3-150 
DELETE ENCODER 3-46 3-77 FLDC PAS1 3-272 
DFLST PAS1 3-198 3-259 PAS2 3-324 3-373 

PAS2 3-198 3-360 FLM PAS1 3-224 3-279 
DO PAS1 3-193 3-255 PAS2 3-224 3-382 

PAS2 3-193 3-356 FLN PAS1 3-223 3-279 
DOAGN PAS1 3-194 3-256 PAS2 3-223 3-282 

PAS2 3-194 3-357 FLUSH PAS1 3-216 3-275 
DODEC P,A S 1 3-195 3-257 PAS2 3-216 3-376 
DPDIV PAS: 3-227 3-295 FNRL PAS1 3-196 3-258 

PAS2 3-227 3-398 PAS2 3-311 3-359 
PREA 3-134 3-149 FORM PAS1 3-189 3-252 

PAS2 3-189 3-354 
EDC ENCODER 3-72 3-93 FRL PAS1 3-201 3-263 

PAS1 3-213 3-273 PAS2 3-315 3-362 
PAS2 3-213 3-373 FUNC PAS1 3-190 3-253 

EDE PAS1 3-272 PAS2 3-309 3-355 
PAS2 3-321 3-371 

EDF PAS2 3-323 3-372 GBC PREA 3-123 none 
EDIT PAS1 3-272 GBSL PAS1 3-237 3-294 

PAS2 3-318 3-370 PAS2 3-237 3-397 
EDL PAS2 3-320 3-372 GBW PRE A 3-128 3-145 
EDR PAS2 3-322 3-372 GCW PAS1 3-181 3-249 
EDS ENCODER 3-73 3-93 PAS2 3-181 3-351 

A-l 



Page Page 
Subroutine Conta ined In Des Chart Subroutine Contained In Des Chart 

GCW PREA 3-126 3-145 INRDT ENCODER 3-70 3-92 
GEC PASl 3-183 3-250 INRPT ENCODER 3-64 3-91 

PAS2 3-183 3-352 INTYP PAS2 3-334 3-378 
GET PASl 3-236 3-294 IPL PAS1 3-177 3-247 

PAS2 3-236 3-397 PAS2 3-177 3-349 
S4B 3-105 3-113 ITMOV SRNK 3-162 3-166 

GIT PAS1 3-230 3-287 
PAS2 3-339 3-390 LBTST PAS1 3-184 3-249 

GLOP PASl 3-239 3-278 PAS2 3-184 3-351 
PAS2 3-239 3-381 LNCT PAS2 3-332 3-378 

GLOV PASl 3-221 3-278 
PAS2 3-221 3-381 M3WAI PASl 3-222 3-278 

GNC PASl 3-235 3-293 MBYT PASl 3-178 3-248 
PAS2 3-235 3-396 PAS2 3-306 3-350 

GPDC PREA 3-135 3-150 MFOI PASl 3-277 
GTB PASl 3-182 3-250 PAS2 3-335 3-380 

PAS2 3-182 3-352 MIFT PASl 3-238 3-279 
PREA 3-127 3-145 PAS2 3-238 3-382 

GTCHR PREA 3-133 3-149 MOVE PASl 3-206 3-266 
GTCR SRNK 3-160 3-165 PREA 3-125 3-144 
GTLBL FNSH 3-208 3-402 S4B 3-103 3-113 

PASl 3-208 3-268 SRNK 3-125 3-144 
PAS2 3-208 3-402 MRKBYT PREA 3-131 3-147 

GTUNT MSCONTRL 3-30 3-38 MVITM SRNK 3-158 3-165 
MVPRC PAS1 3-206 3-266 

HOME PAS1 3-272 PREA 3-125 3-144 
PAS2 3-328 3-374 MVTAB ENCODER 3-61 3-90 

IAVJ Iv\SCONTRL 3-27 3-38 NAME PASl 3-205 3-265 
IN ENCODER 3-59 3-88 PAS2 3-309 3-355 
INC ENCODER 3-54 3-83 S4B 3-101 3-112 

PAS1 3-180 3-249 NSRT ENCODER 3-57 3-86 
PAS2 3-180 3-351 PASl 3-210 3-270 
PREA 3-130 3-146 PAS2 3-210 3-368 

INCRD ENCODER 3-66 3-91 NUM S4B 3-100 3-109 
INEFC MSCONTRL 3-28 3-38 
INEFPT MSCONTRL 3-16 3-33 OCTC S4B 3-99 3-109 
INIT ENCODER 3-48 3-78 OPEN MSCONTRL 3-6 3-33 
INPCB MSCONTRL 3-23 3-37 ORG PAS1 3-188 3-251 
INPCH MSCONTRL 3-25 3-38 PAS2 3-188 3-353 
INPPT MSCONTRL 3-14 3-32 OUT ENCODER 3-60 3-88 
INPUT MSCONTRL 3-10 3-34 OUTe ENCODER 3-55 3-83 
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Page Page 

Subroutilll' COlltoilH'd III Des Chart SuL)I"olJ t i I'll' Contained In Des Chart 

OUTP PAS1 3-215 3-274 RE LTS T PAS2 3-225 3-398 
PAS2 3-215 3-375 RES PAS1 3-188 3-252 

OUTPUT MSCONTRL 3-7 3-33 PAS2 3-188 ' 3-354 
RESET ENCODER 3-62 3-90 

PACK PREA 3-138 3-150 PAS1 3-217 3-275 
PAGE PAS1 3-218 3-276 PAS2 3-217 3-376 

PAS2 3-218 3-379 S4B 3-104 3-113 
PARAMS S4B 3-102 3-112 REWW MSCONTRL 3-13 3-32 
PBC MSCONTRL 3-24 3-38 RMTB MSCONTRL 3-22 3-37 
PCB MSCONTRL 3-37 RMTBU MSCONTRL 3-18 3-35 
PCH MSCONTRL 3-26 3-38 
PEEK PAS1 3-234 3-293 SAM PAS1 3-203 3-264 

PAS2 3-234 3-396 PAS2 3-309 3-355 
PI (RDPD) PREA 3-136 3-150 SAMPLE SRNK 3-163 3-167 

PLB PAS1 3-185 3-245 SCAN PAS1 3-228 3-280 
PAS2 3-307 3-348 PAS2 3-337 3-383 

PLINE PAS1 3-272 SCANC PAS 1 3-232 3-292 

PAS2 3-327 3-374 PAS2 3-232 3-395 

PLTST PAS1 3-186 3-246 SCRP PAS 1 3-212 3-271 

POP PAS1 3-201 3-264 PAS2 3-212 3-369 

PAS2 3-316 3-365 SKIP ENCODER 3-47 3-78 

POPD PAS1 3-191 3-254 PAS 1 3-179 3-249 

PAS2 3-310 3-355 PAS2 3-179 3-351 

POPR PAS1 3-192 3-254 SMPTRN SRNK 3-159 3-166 

PAS2 3-310 3-355 SRCH ENCODER 3-56 3-84 

PPTB MSCONTRL 3-15 3-33 PAS 1 3-209 3-269 

PRL PAS1 3-196 3-258 PAS2 3-209 3-367 

PAS2 3-311 3-359 STCR SRNK 3-161 3-165 

PRNT PAS1 3-272 STORE ENCODER 3-51 3-82 

PAS2 3-325/326 3-374 SWITCH PAS 1 3-207 3-267 

PROC PAS1 3-190 3-253 PAS2 3-207 3-366 
PAS2 3-309 3-355 

PTCH ENCODER 3-44 3-77 TBOUT ENCODER 3-63 3-90 

PUT S4B 3-106 3-113 TENC S4B 3-98 3-108 
TEX PREA 3-129 3-146 

RCRD ENCODER 3-53 3-83 TEXT PAS 1 3-176 3-247 

RDPI PAS1 3-278 PAS2 3-305 3-349 
PAS2 3-336 3-381 TEXTR PAS 1 3-202 3-263 

RDPT ENCODER 3-71 3-92 PAS2 3-202 3-364 

RDTP PREA 3-139 3-150 THOME PAS2 3-333 3-378 

READ MSCONTRL 3-11 3-35 TRACOR ENCODER 3-39 3-74 
RELTST PAS1 3-225 3-295 TRAIL ENCODER 3-58 3-88 
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Page Page 
Subroutine Contained In Des Chart Subroutine Contained In Des Chart 

TRAIL PREA 3-58 3-154 VAL PREA 3-124 3-144 
TRANS ENCODER 3-49 3-79 
TYCC PAS2 3-331 3-378 WEOFL FNSH 3-343 3-402 
TYPE PAS2 3-330 3-377 PAS 1 3-276 
TYPWRT PAS 1 3-272 WMTB MSCONTRL 3-20 3-36 

PAS2 3-329 3-377 WMTBU MSCONTRL 3-19 3-35 
WRITE MSCONTRL 3-9 3-34 
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APPENDIX B 

HOW TO MAKE A 900 META-SYMBOL SYSTEM 

This appendix describes the aspects of the system that the user needs to know to generate a 

working META-SYMBOL system, and in particular, emphasizes the pitfalls the user must 

avoid if he wishes to modify META-SYMBOL successfully. For deeper understanding, the 

reader should consult a set of META-SYMBOL listings and a system map of the MONARCH 

tape. Although the 910 and 920 systems do not operate interchangeably, the listings are 

identical; the difference lies in the use of POPS and method of creating system overlap 

(910 = 910/925; 920 = 920/930 throughout the discussion). The discussion which follows 

describes the generation of both 910 and 920 systems. (Note: Although the 9300 META­

SYMBOL operates like 900 META-SYMBOL, its method of generation is so radically dif­

ferent as to merit only this cursory note.) 

The present MET A-SYMBOL Assembler has eight overlays. Because of space considerations, 

only IIcommon ll I/O is resident (MSCONTRL); the I/O for LO to the printer, being used 

only in PAS2, FINISH, and CON2, is written in-line in these passes. (The ramifications 

of this may be seen in the present Unbuffered Printer Update Packages.) Of the eight 

overlays, the first is loaded by the MONARCH Loader, and intercommunication between 

the programs that make up this overlay is by external references and definitions. The last 

seven overlays, on the other hand, are absolute decks with no external references or 

definitions, since the small resident system overlay loader (TAPE LOADER) can load only 

the restricted absolute, unblocked format. All intercommunication between overlays is 

through absolute locations, assembled into the routines of each overlay as absolute EQU's. 

Even through IIrelocatable ll decks are used in constructing absolute overlays, the whole system 

is extremely sensitive to relocation of any segment or change in size and arrangement of tables. 

THE ROUTINES OF META-SYMBOL 

The routines of META-SYMBOL are listed below, numbered as individual assemblies and 

identified by the overlay in which they are used. (The POPS are indicated only as separate 

assemblies, although in essence they are included in each overlay. The procedure will be 

explained later.) 
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1 . 920 POPS 

2. 910 POPS 

3. ENCODER 

4. S4B 

5. MON1 OVERLAY 1 

6. TAPELOADER 

7. MSCONTRL 

8. PREASSEMBLER PART1 (Pl) ] 9. PREASSEMBLE R PART2 (P2) 
OVERLAY 2 

10. SHRINK ] 

11 . ASSEMBLER PART1 (M 1) 

12. ASSEM BLE R PART2 (M2) 

13. ASSEMBLER PART3 (M3) OVERLAY 4 

14. ASSEMBLER PART4 (M4) 

15. ASSEMBLE R PART5 (M5) 

16. PAS2 ] OVERLAY 5 

17 • FINISH ] OVERLAY 6 

18. CONCORDANCE PART1 (CONCRD) ] OVERLAY 7 

19. CONCORDANCE PART2 (CON2) ] OVERLAY 8 

Assemblin"g the Routines of META-SYMBOL 

Each routine may be assembled with META910 or META920, except for the 910 POPS, which 

must be assembled with META 910, and the 920 PSEUDO POPS, which must be assembled 

with META920. Each routine is preceded by PROCedures that define 920 instructions with 

operation codes between octal 100 -117. This causes any 920 instruction to POPoneither910 

or 920. For example, the OP code for CAB is 100, for SKR, 107. This is true for each 

routine. These arbitrary POP codes are generated no matter whether the routine is assembled 

with META910 or META920. Of course, the 910 POPS and 920 POPS should contain no 

POPS themselves; I flags on any instructions in these routines, indicates they have been 

incorrectly assembled. 
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Note that a Ithough POP codes are generated for 920 instructions and I flags occur on these 

instructions, these codes are unique; nowhere is a POP reference/definition item generated 

or used. For example, for SKR exp it is as though the op code 0107 were merged with the 

value of expo The machinery in the PROCS preceding each routine that generates the I flag 

without producing a POP reference item is worthy of the user's attention. Again, it is 

important to note that POPS for 920 instructions are unique, forced, and exist in META910 

and MET A920. 

How POPS are used in the META-SYMBOL Assembler 

As noted, a 920 instruction not in the 910 subset will POP on both 910 and 920 systems 

through a unique POP transfer location in 100 - 117 that is identical for each routine and 

for both 910 and 920 systems. Let us trace the execution of an ADM instruction first in the 

920 system and then in the 910 system. If we looked at the ADM instruction in memory at 

location L, it would be 0112 in both systems. On the 920, POP code 112 causes a transfer 

to location 0112, which contains a BRM CHANGE, where CHANGE is located in the 

relocatable section of the 920 PSEUDO POPS. The PSEUDO POPS then replaces the POP 

instruction at location L with the actual 920 instruction for ADM, retaining the index, 

indirect, and address characteristics, and executes the instruction. Thus, when a POP 

instruction is encountered on the 920, it is replaced by the actual instruction. In loops con­

taining a POP instruction, the POP occurs only the first time and "the instruction itself is 

executed all other times in location L of that overlay. On a 910 system, the ADM instruc­

tion at location L is a 0112. When the POP occurs, the instruction is simulated by the 910 

POPS, and no modification takes place. 

Note that both the 910 POPS and 920 PSEUDO POPS contain both AORGS and RORGS. 

The AORGS define the absolute section 100 - 117 where the POP transfers are located. The 

RORGS define the relocatable section of both packages, which will be located at different 

points in memory for different overlays. 

DTAB 

In ENCODER and 910 POPS there is a cell labeled DTAB DATA N. It is AORGed at 01372. 

This cell is extremely important, since it contains the address of the top of the longest 
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overlay in the META-SYMBOL system, and is used for the beginning of certain tables. At 

present, since PAS2 is the longest, the value in DTAB would be calculated as the last 

location in PAS2 plus the length of the relocatable section of the POPS being used in that 

system. For example, if PAS2 ended at 013500, DTAB for 920 would contain 013500 + 048 

(length of relocatable section of 920 PSEUDO POPS) 013548. We would probably set 

DTAB to 013600 to allow a little leeway, depending on the tightness of the system. On 

910, DTAB = 013500 + 0260 = 013760, or 014000 for safety. DTAB may be set too high, 

but not too low. It must clear the top of PAS2+POPS. The DTAB value for 920 is assembled 

into the DTAB cell in ENCODER, the 910 value is assembled in the DTAB cell in the 910 

POPS. (Note: The 920 POPS contains no DT AB.) As description of the system continues, 

the determination of DTAB value will also be more clearly seen (see also Figure B-1). 

OVERLAY 1 

The routines in OVERLAY 1 in the order of loading by the MONARCH loader are as 

follows (A1 and A2 records are indicated also): 

Al METASYM 

A2 ENCODER 

ENCODER (BIN) 

910 POPS OR 920 PSEUDO POPS (BIN) 

A2 MON1 

S4B (BIN) 

MON1 (BIN) 

A2 MSCONTRL 

TAPELOADER (BIN) 

MSCONTRL (BIN) 

ENCODER is ORGed at 01372. Although it is a relocatable program,. it is loaded at 0 and 

its ORG effectively absolutely positions it at 01372. Note that its references to MSCONTRL 

and TAPELOADER are absolute through EQU's. These must be changed in all overlays if 

change is necessary. The last definition in ENCODER is ZTABLES EQU $+01640. This value 

of ZTABLE can be changed only with discretion. ENCODER is the routine that reads in 
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Symbolic/Encoded cards, builds a dictionary in core, merges corrections where necessary, 

and outputs an encoded bit string to tape Xl. ENCODER contains the 920 value for DTAB. 

910/920 POPS 

The 910 POPS or 920 PSEUDO POPS are loaded so that the transfer vector has an AORG 

0100 and the relocatable section is located above ENCODER. These function thus for the 

first overlay only and are repositioned for succeeding overlays. If the 910 POPS are loaded, 

a new 910 value for DTAB (AORG 1372) overlays the 920 value loaded in ENCODER. If 

920 POPS are loaded, the initial 920 value in DTAB is unchanged. 

S4B 

S4B (RORG 0) is relocated above the POPS. If the C option is called, it translates from old 

Symbol 4 code to Modern META-SYMBOL code; it translates such items as VFD to FORM, 

etc. The actua I translation is done during encoding and the ENCODED or Source Output 

(including LO) contains the translation into META-SYMBOL language. 

MON1 

MON1 is a relocatable routine with RORG 0, loaded just above S4B. It is the I/O initiali­

zation section of META-SYMBOL. By querying the MONARCH Unit Assignment Table and 

MSFNC (0273 in MSCONTRL, the cell that the MONARCH Action routine initialized with 

parameters on the META control card), it initializes the unit and channel numbers in all 

resident I/O in MSCONTRL. After initialization, MONl is overlaid by Encoder tables. 

TAPE LOADER 

The TAPE LOADE R (AORG 2) is a short loader used to load overlays from the systems tape. 

It reads only absolute subset of the 900 Standard Binary Format, unblocked records only; it 

can search the system tape for ~2 labels. 

MSCONTRL 

MSCONTRL (AORG 0200) contains the resident I/O information. It is responsible for all 

input/output except the printing to the line printer or typewriter done by PAS2 or 
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Concordance (CON2) when listing. If PAS2 puts I isting out to magnetic tape for instance, 

the magnetic tape routine in MSCONTRL is used. MSCONTRL also contains the ABORT 

logic for typing out the META-SYMBOL ABORT message and returning to MONARCH. 

MSCONTRL, which is the last program of OVERLAY 1 to be loaded, contains an end 

transfer to ENCODE, a cell containing a BRU to TRACOR, the entry point of ENCODER. 

Thus E NCO DER is the first program to be executed after the loading of the first overlay. 

OVERLAY 2 

PREASSEMBLER PART 1 is a relocatable program with an origin of octal 1403. Loading this 

at 0 effectively positions this overlay absolutely in the correct place. Looking down to 

approximately line 167 of the listing of PREASSEMBLER PART 1, we find an ORG 01540 

followed by some EOMls and SKSls. If we follow the octal addressing, we note that this 

section effectively overlays the preceding reserve area. In addition, around line 348, 

just preceding the label PREASSEM, there is another ORG at PIE RT + 2. This is the 

initialization section of PREASSEMBLER, and is overlaid later by quantities placed into the 

reserve section defined at the beginning of the program. Further on, at about line 416, 

there is another ORG at CHNG1+2 following the comment "END OF INITIALIZATION 

CODE". This is the actual operating portion of the PREASSEMBLER. Note that the lowest 

portion in memory where meaningful coding exists is octal 1540, where those EOM IS and 

SKSI S are established. The relocatable section of the POPS will be loaded between P1 and 

P2. The second portion of the PREASSEMBLER is RORGed at O. It is also relocatable and 

is loaded after PREASSEMBLER PART 1 and the POPS. Note that PREASSEMBLER PART 2 has 

as its last cell the label $LLITX and the unique literal 01234567. It uses this to find the end 

of its own string of literals and thus begin its tables. 

Procedures 

Since the PROCS go on the tape just as they come in ENCODED form, it is not necessary to 

alter them. However, there is a machine definition card that must precede every PROC 

deck on the system tape. The description of this card is contained in the SYMBOL and MET A­

SYMBOL Reference Manual, under the heading !!System Procedures!!. The PREASSEMBLER 
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searches the tape for the ~ 2 lobe I of the proper set of P ROC S, loads it into memory, and 

builds all the symbol tables accordingly as it makes its first pass through the byte string on 

Xl. 

OVERLAY 3 

The next program is SHRINK, AORG at octal 4000. It has external references to many 

labels in PREASSEMBLER PARTS 1 and 2, and overlays only a portion of part 2 (i .e., the 

portion from octal 4000 to the end of SHRINK). Note that the second to the last label in 

SHRINK is called PSMPLC EQU $+0100. This effectively allows room for the literals and 

gives SHRINK some working storage. The purpose of SHRINK is to purge unwanted proce­

dures from the procedure sample table so that more table space can be allowed for the rest 

of the assembly. 

OVERLAY 4 

M 1 through M5 are the portions of the first pass of the Assembler. This pass was spl it 

into portions only because it could not be assembled in 8K as a single overlay. Note that 

M1 is RORGed at octal 1407. Although it is a relocatable program, loading it at 0 

effectively places it correctly in memory. M2 through M5 have RORGS of 0 and are located 

consecutively following M 1. The loading of these five programs, plus the POPS, constitutes 

the whole of ASSEMBLER PART 1. 

OVERLAY 5 

PAS2 is an absolutely origined program (AORG 01407). It is put on the tape just as it comes 

from the assembly, with definition cards removed. The definition cards from PAS2 are used 

to satisfy the external references in FINISH, the next overlay. 

OVERLAY 6 

FINISH is an absolutely origined overlay with an AORG of octal 4700. It overlays a 

portion of PAS2 and makes references to routi nes in P AS2. 
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OVERLAYS 7 AND 8 

CONCORDANCE PARTS 1 and 2 are both assembled absolute and they go on the system tape 

exactly as they come from the assembly. 

This concludes one rough run over the META-SYMBOL decks. If he wishes, the user can 

familiarize himself with the system by going through and marking all cells that are absolute, 

by noting all the intercommunication that is done by absolute cells, Old by mapping the origins 

of each overlay. 

CONSTRUCTION OF THE OVERLAYS 

This section describes both how the overlays are to be formed in memory, and the absolute 

overlay created for the META-SYMBOL tape. A following section will describe the actual 

System Make procedure in more detail. 

Overlay 1 

Overlay 1 consists of the binary decks as they come from assembly in the following order: 

6.1 META SYM 

6.2 ENCODER 

(Binary deck of ENCODER) 

(Binary deck of 910 or 920 POPS) 

6.2 MON1 

(Binary deck of S4B) 

(Binary deck of MON1) 

6.2 MSCONTRL 

(Binary deck of TAPE LOADER) 

(Binary deck of MSCONTRL) 

These routines make up the first overlay. When a META-SYMBOL card is encountered by 

the MONARCH System, it goes to the META-SYMBOL action routine that searches the 

system tape for the 6.1 MET ASYM label. Ignoring 6.2's, it loads decks up to the end transfer, 

which is on MSCONTRL. Before this, the cell MSFNC is initialized by the action routine 
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according to the parameters on the META-SYMBOL card. ENCODER is loaded by the 

MONARCH loader at 0 and its ORG of octal 1372 positions it in memory. The POPS, which 

have a relocatable origin of 0 and an absolute origin of 0100; S4B, which has a relocatable 

origin of 0; followed by MON1, which has a relocatable origin of 0, are then loaded, 

following ENCODER. This completes the relocatable section of the first overlay. TAPE 

LOADER is then loaded, starting at absolute origin of octal 2. Finally MSCONTRL is 

loaded, with an absolute origin of octal 200. All references and definitions are satisfied 

by MONARCH loader and control is transferred to the end transfer location of MSCONTRL, 

initiating the META-SYMBOL system. From here on, the MONARCH system is not used; 

the MET A-SYMBO L TAPE LOADER takes care of loading a II overlays necessary for the 

execution of the META-SYMBOL assembly. Control is returned to MONARCH only on 

completion of the assembly and/or CONCORDANCE or in an ABORT situation. The first 

overlay is the only one on the system tape that contains external references and definitions. 

It is also the only overlay loaded by the MONARCH loader. 

Overlay 2 

Overlay 2 consists of PREASSEMBLER PART 1 (Pl), the POPS (910 or 920), and P2. It is 

formed by loading PREASSEMBLER PART 1, the suitable POPS, and PREASSEMBLER PART 2 

into memory with the MONARCH loader and dumping out in absolute version 100 to 117, 

whi ch contain the POP transfer locations, and octa I 1540 through the top PART 2 of 

PREASSEMBLER. Generally, in making the absolute decks, reserve locations are not to be 

dumped; only meaningful data is output. The reserves are often used as intercommunication 

between two different overlays; by dumping them in making the absolute decks we may over­

lay some meaningful data meant to be left in memory between overlays. Therefore, although 

PREASSEMBLER PART 1 is ORGed at 01403, only from 01540, the first meaningful data, is 

dumped. 

Overlay 3 

The third overlay, SHRINK, is formed by loading Pl, POPS, and P2, along with the 

SHRINK deck, to satisfy all references and definitions, and then dumping from the 

beginning (octal 4015) to the end of SHRINK. 
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Overlay 4 

The fourth overlay, ASSEMBLER is formed by loading the POPS into memory at a position 

where they are not overlaid by PAS2 and yet lie under the value of DTAB. After the 

MONARCH loader has been used to load the POPS, and M 1 through M5, then the portion 

0100 to 0117 is dumped absolutely and the portion from 01705, which is the first meaningful 

data ce II of ASSEM BlE R PART 1, through the top of POPS is dumped. Th is forms the 

ASSEMBLER overlay. 

Overlay 5 

PAS2 is formed by stripping the definition cards from the front of the binary deck as it came 

from the assembly and using this absolute deck as the overlay. Note that when the deck is 

read into CORE, it uses the POPS left there by PAS1. Remember that DTAB was calculated 

so that if the POPS were loaded directly beneath DT AB, PAS2 could load in without over­

laying the POPS. Therefore, the binary deck for PAS2 is used as it comes from the 

assembly but without definition cards. 

Overlay 6 

FINISH overlays a portion of PAS2; it makes references to labels and subroutines in PAS2. 

Note that it is an absolutely origined deck. To form the FINISH overlay, the definitions 

from PAS2 are attached to the FINISH binary deck which is loaded into memory, and the 

portion from the beg inning (04700) to the end of FINISH is punched out. 

Overlays 7 and 8 

The overlays for CONCORDANCE PARTS 1 and 2 are put on the system tape exactly as 

they come from th e assemb I y • 

ACTUALLY MAKING THE SYSTEM 

Assume that the user is at a machine with a card punch, a set of binary decks, a 

MONARCH System, and a copy of Program Catalog Number 850643, Binary Dump to Paper 

Tape or Cards. The user then loads this into memory with the MONARCH loader at DTAB or 
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above, but where it does not conflict with the MONARCH loader tables. It remains 

resident in memory during. the making of all overlays. Note the entry location for this 

dump routine. Also note that for the punching of cards, break points 3 and 4 must be set; 

otherwise, a tape with bootstrap is punched. 

Overlay 2 PREASSEMBLER 

First, boot the MONARCH system. Using the ~LOAD STOP commands, load PREASSEMBLER 

PAS1 at 0, load the 910 or 920 POPS, and load PREASSEMBLER PART 2. Note that the 

loader stops after the loading of each of these decks. After PART 2 has been loaded, the 

C register contains the transfer address and the B register contains the last location plus 1. 

Next, transfer to the dump program. Dump location 100 through 117 with no transfer 

address (i .e., set X = 0). Now dump location 1540 through the top of PART 2 with the 

transfer address in the X register. The deck punched out is now the absolute deck for 

PREASSEMBLER. This is preceded by a 6.2 PREASSEM card in the system deck. The PROC 

decks follow, with their ~2 cards and the machine identification card discussed earlier. 

Overlay 3 SHRINK 

To form the SHRINK overlay, first set up a binary deck as follows: P1, POPS, P2 with its 

end card removed, and the SHRINK deck. This effectively loads SHRINK as though it were 

part of P2. If the end transfer were left on PART 2, the SHRINK deck cou Id not be loaded. 

Next, boot MONARCH in. Using the ~LOAD STOP function, and a bias of 0, load Pl, 

POPS, and then the third deck, consisting of P2 plus SHRINK. Note the ending location 

and transfer address of SHRINK. Then, using the punch program, punch from the beginning 

of meaningful data in SHRINK, 04015, through the end of SHRINK, with transfer address 

in the X register. It is not necessary to punch out the POPS at this time as they will be left 

there from the PREASSEMBLER overlay. SHRINK does not overlay the POPS. This constitutes 

the SHRINK overlay deck for the system and is now put in the system deck with a A2 SHRINK 

card preceding it. 
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Overlay 4 ASSEMBLER 

Assuming that the calculation for DTAB has been done, the user must now calculate a bias 

for the POPS, approximately 42 or 260 octal locations below DT AB, depending on which 

POP system he is using. If the MONARCH loader with the stop function is being used, 

load the POPS at this bias. When the loader stops, reset the bias in the A register to 0 and 

load overlays M 1 through M5. Because of the ORG on M 1, M 1 through M5 will be 

located correctly in memory. After having loaded the POPS in at its bias below DT AB, 

and loaded M 1 through M5, punch out locations 100 through 117 for the POPS transfer 

locations, and 1705 through the top of the POPS with an end transfer as determined from the 

values in the C and B registers. The user will now have an absolute deck consisting of 100 to 

117 and 1705 through the top of the POPS with an end transfer. This constitutes the 

absolute overlay of the ASSEMBLER. 

Overlay 5 PAS2 

To form overlay 5, PAS2, strip the DEF cards (type 1) from the front of the binary deck, 

that came from the assembly, and use the remaining deck as the absolute overlay. Look at 

the listings, being careful to determine that the last location on PAS2 lies below the current 

bias for the POPS. When that check is made, the deck is ready to go on the system. 

Overlay 6 FINISH 

To make the FINISH overlay, put the DEF cards from PAS2 onto the front of the FINISH 

binary deck. Load the deck with the MONARCH loader into 0, STOP. Its absolute origin 

biases it correctly. After loading, determine the final location in B and the transfer 

location from C. Punch from the beginning (04705) through the end of FINISH, with the 

transfer address. Do not punch the POP locations or any of PAS2, since these will still be 

in CORE from the previous overlay at execution time. Th is absol ute deck is now the overlay 

for FINISH. 

Overlays 7 and 8 CONCORD and CON2 

The CONCORDANCE PARTS 1 and 2 overlays are the binary decks from, the assembly. 
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These constitute the overlays for MET A-SYMBOL for MONARCH tape. Make sure that every 

overlay is preceded with the proper ~2 label card. Note that it is possible to remake a 

single overlay and to replace it by using the UPDATE procedure on the MONARCH tape. 

However, take care that such things as the values of DT AB and the linkages with the POPS 

for that overlay are properly taken care of. Table B1 describes the final overlay deck 

structure for system update. 

REVIEW 

A final review follows of the making of overlays to indicate the exact nature of the decks 

used to update the META-SYMBOL processor on the MONARCH tape. 

Following the ~1 METASYM 10 card is the A2 ENCODER ID, the binary decks for 

ENCODER and 910 or 920 POPS, a 2 MON1 10, the S4B and MON1 binary decks, a A2 

MSCONTRL 10, and binary decks of TAPELOADER and MSCONTRL. This constitutes 

OVERLAY 1 and is loaded by the MONARCH loader upon encountering a AMETA control 

card. Overlay 2 is preceded by a A2 PREASSEM 10. The absolute overlay was formed by 

loading P1, the POPS, and P2, and dumping 0100 - 117 and 01540 to top of P2 with an end 

transfer into P2. It is (] single absolute deck. 

The six procedure decks follow, each one an encoded deck preceded by a A2 PROCXXXX 

10 and a machine identification card. Overlay 3 is preceded by a A2 SHRINK 10. The 

absolute deck is formed by loading P1, POPS, P2 (without end card), and SHRINK binary 

deck, and dumping 04015 (beginning of SHRINK) to the end of SHRINK, with transfer 

address. It is a single absolute deck. Overlay 4 is preceded by an A2 ASSEMBLER 10. 

The absolute deck is formed by calculating DTAB, loading the POPS at a bias below DT AB, 

resetting the bias to zero, loading M 1 - M5, and dumping 0100 - 117 and 01705 to the top 

of the POPS, with end transfer into M5. It is a single absolute deck. Overlay 5 is preceded 

by a A2 PAS2 10. It is a single absolute deck from the assembly with the definition cards 

removed (type 1). Overlay 6 is preceded by a A2 FINISH 10. The absolute overlay is 

formed by putting the definition cards from PAS2 on the front of the FINISH deck, loading 

it at 0, and dumping from the beginning (04700) to the top of FINISH, with end transfer. 
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It is a single absolute deck. Overlay 7 is preceded by 0.62 CaNCRO 10. It is formed by 

using the binary deck direct from assembly. Overlay 8 is preceded by a.62 CON2 10. It 

is formed by using the binary deck direct from assembly. 

This completes the description of ABS overlays for the creation of the META-SYMBOL tape. 

The only difference, then, between the 910 and the 920 topes is the POPS that are used. 

The size of the POPS makes the size of the overlays differ and makes the value for DTAB 

differ for the two systems. Only a 910 system with a 910 POPS will run on a 910/925. 

Only a system containing 920 PSEUDO POPS will run on the 920/930. Although the 

MONARCH system tapes run interchangeably on both systems, processors do not. 

During the creation of the system a careful map of loading and dumping should be kept in 

case the system does not function correctly. Remember that reserve locations at the begin-

n ing of the overlays are not punched out. A Iso, the I isti ngs must be studied carefully to 

determine that useful information is not neglected. For instance, remember the situation of 

the PREASSEMBLER where the origins are reset in the body of PART 1 of the PREASSEMBLER. 

Assemblies to create the binary decks may be done with either Meta 910 or 920, since any 

instructions not in the 910 subset are automatically forced to POP by the procedure definition 

at the beginning of the deck (except 910,1920 POPS). If a reassembly is done, check that 

the POP operation codes on the listing correspond with the actual transfers in the pops. 

None of the overlays uses the pop machinery of the MONARCH loader. All POP operation 

codes must be generated absolutely at assembly time, or the system wi II not function. 

The complete discussion here has been oriented to creating a system using card input and 

output. It seems that this could be done equivalently on paper tape, with two exceptions. 

In the making of the SHRINK overlay, the end card was removed from P2 to orient properly 

the loading of the SHRINK overlay with P1, POPS, and P2, so that definitions and references 

could be satisfied. Also, PAS2 defin itions were used on the FINISH deck. On paper tape 

this might be difficult, although possible. 

CONCLUSION 

Hopefully, by using this discussion, the information in the SYMBOL and META-SYMBOL 

Reference Manual and the META-SYMBOL Technical Manual (Section 5, "Operational 
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Information"), the user may successfully create his own META-SYMBOL system. It is 

suggested that the user try to recreate an existing system before trying any modifications. 
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META-SYMBOL DICTIONARY AND TABLES 

r-______ ~------~--------~~~~~~------~--------+_------_+------~DTAB 

~~~ __ ~~~~~ ________ ~~~~~ ______ ~ ________ ~ ______ ~ ______ ~o 
1 2 3 4 5 6 

ENCODER, PREASSEM SHRINK ASSEMBLER PAS2 FINISH 
etc. 

7 
CONCRD 

FIGURE B-1. META-SYMBOL OVERLAY STRUCTURES 

8 
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Table B-1. The META-SYMBOL Update Package 

~1 METASYM 

~2 ENCODER 

ENCODER BINARY (as assembled) 

910 or 920 POPS BINARY (as assembled) 

~2 MON1 

S4B BINARY (as assembled) 

MON 1 BINARY (as assembled) 

~2 MSCONTRL 

TAPE LOADER BINARY (as assembled) 

MSCONTRL BINARY (as assembled) 

~2 PREASSEM 

PREASSEM ABSOLUTE (P1 +POPS+P2) 
(loaded and dumped) 

~2 PROC910 

910 PROC (as assembled + machine identification card) 

etc. 

~2 PROCB93H 

9300 BUSINESS PROCS 

~2 SHRINK 

SHRINK ABSOLUTE (P1+POPS+P2+SHRINK loaded - SHRINK dumped) 

~2 ASSEMBLE R 

ASSEMBER ABSOLUTE (M 1 - M5+POPS, POPS biased below DTAB) 
(loaded and dumped) 

~2 PAS2 

PAS2 BINARY (as assembled, less definition cards [type 1]) 

~2 FINISH 

FINISH ABSOLUTE (FINISH+PAS2 DEFS) 
(loaded and FINISH dumped) 



.62 CONCRD 

CONCORDANCE PTl BINARY (as assembled) 

L\2 CON2 

CONCORDANCE PT2 BINARY (as assembled) 
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APPENDIX C 

META-SYMBOL ENCODED I/O FORMAT - 900 or 9300 SERIES 

An encoded program is an almost exact, but less voluminous, representation of original source 

code. The principle of its organization is relatively simple. The entire source program is 

broken down into a set of unique sequences of characters (called character strings) and a 

table of these unique character strings, called the dictionary, is established. The actual 

program is then represented to the dictionary by an ordered set of references called the text. 

Source code is obtained by replacing each dictionary reference with the character string to 

which it points. 

Embedded in the text are punctuation flags which indicate such conditions as end-of-line, 

end-of-fi Ie, and length-of-comment. Also embedded in the text are the actual comments 

that appear in the source code. Comment fields are excl uded from the character string 

defin ition and di ctionary formation process. 

Example 1. Organization of an Encoded Program 

The organization of an encoded program may be illustrated by the following two lines 
of code: 

LABEL/\!\ LOA/\!\ 076,\/\/\ COMMENTS,\ HERE· 

/\/\/\/\/\ END 

These two lines may be represented by a text with the following dictionary: 

Dictionary 

Reference Number Character String 

1 LABEL 
2 /\/\ 

3 LDA 
4 076 
5 /\/\/\ 

6 /\/\/\/\/\ 

7 END 

Text 13 characters 

~ 2 4 51END OF LINE FLAG 113 (LENGTH OF COMMENT)I COMME~TS" HERE' 
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beginning of next line 

(; 7 I END OF LINE FLAG 10 (LENGTH OF COMMENT) I END OF FILE I 
The text is read by replacing its reference numbers, one at a time, with the character 
strings to wh ich they correspond. Note that dupl icate items (111\1\11 in our example appear 
only once in the dictionary. 

DETAILED DESCRIPTION 

Dictionary 

The dictionary is a table of unique source character strings. Source code is divided into 

character stri ngs in the followi ng way: 

A I ine of source code is moved, one character at a time, into a character string accumulator. 
-

The type (blank, special, numeric, or alphanumeric) of the first character is determined, 

then the type of each subsequent character is compared with that of the first before it is 

placed in the accumulator. If an unequal compare is made, the new character becomes the 

first of the next string and the string being accumulated is terminated. The treatment of 

alphanumeric characters is an exception. Alphabetic and numeric characters are treated as 

the same type during character string accumulation. However, an alpha !!switch!! is set 

whenever an alphabetic character is accumulated. When the string is terminated, this 

switch is tested. If it is on, the string is alphanumeric, if off, numeric. A character string 

is arbitrarily terminated when it contains 15 characters. 

Each entry in the dictionary specifies four items of information: 

1 . Number of characters in the stri ng 

2. Type of character stri ng 

3. The character string itself 

4. Byte number (position of entry in the table; initialized at three). 

The dictionary is in a packed format. Only its first entry is guaranteed to start at a word 

boundary. Each entry comprises from 12 to 96 bits. The entry format is as follows: 

C-2 



bit 1 4 5 6 7 12 13 1 8 19 90 91 96 

L I T lIst char·12nd char·1 < < I 15th char. I 
where: 

L is the number of characters in the string (1 ~ L ~ 15) 

T is the type of character stri ng: 

o - blank 

1 - special 

2 - numeric 

3 - alphanumeric 

Each entry is just long enough to contain L, T, and exactly L characters. If T = 0, the 

character string is interpreted as a binary count of the number of spaces (internal 160's") 

represented by the entry, in which case a "one-character" string may represent as many as 

077 spaces. 

"Byte number" is not explicitly entered. It is inferred from the position of the entry in the 

dictionary. The byte numbers 0, 1, and 2 are reserved as punctuation. Byte number 3 is 

associated with the fi~t dictionary entry, byte number 4 with the second, and so on. 

Example 2. Dictionary 

Suppose the first four character strings in the dictionary are LABE L, /\/\, LDA, and 076. 
The beginning of the dictionary would look like the following: 

Word 
Appearance 

1 2 
27432122 25430402 

......... ' y -I ... 

3 4 
17432421 16000706 " I---..,-.... ~ __ J 

These words would be interpreted in the following manner: 

It is known that the first entry starts on a word boundary. So, the first six bits (octal 27) 
are known to specify the first character string length and type. 

Octal 27 in binary is 010111; therefore, we have L = 0101
2 

= 5, and T = 112 = 3. This 
means that the next five characters (1010 octal digits or 3010 bits) are to be 
interpreted as an alphanumeric character string. Accordingly, we interrupt 4321222543 
to be the character stri ng LABE L. 

The next six bits are the length and type of the second dictionary entry. Octal 04 in 
binary is 000100; therefore, L = 1 and T == O. Note that T == o. Th is means that the 



next character (two octal digits or six bits) contains a count of the number of spaces 
represented by this entry. That next character is 02, and it is interpreted as the char­
ac ter stri ng. 

The next six bits are the length and type of the third entry. Octal 17 in binary is 
001111; therefore, L = 3 and T -- 3, indicating a three-character alphanumeric string. 
The next three characters are LOA. 

For the last entry, L = 3, T = 2; therefore, the next three characters (or 18 bits) are 
interpreted as a three-character numeric string. We interpret 000706 to be the 
character string 076. 

Text 

Note: Statements made without explanation in this section will be better understood after 

study of the next section, which describes the dictionary-text generation algorithm. 

The text is an ordered set of byte numbers with embedded punctuation and comments. This 

data is in a highly packed format. 

The first item ('byte') of the text always points to the first entry in the dictionary. That 

is, the first byte always contains the byte number 3. The minimum number of bits required 

to contain the number 3 is hvo. Accordingly, the size of the first text byte is arbitrarily 

set at two bits, and the byte is said to have a byte size of two. 

The text (excluding comments) is written with a monotonically increasing byte size. For any 

given size, the first attempt to write a byte number too large for that size will always occur 

when the byte number is an integral power of 2 (i .e., 2
n
). Specifically, for a byte size of 

P bits, the first such attempt will occur on the byte number 2
P 

(e.g., if P = 4, the byte 

number will be 24 = 0208 = 100002). When this condition arises, a P-bit byte containing 

the byte number 0 is written. This is the last P-bit byte in the text. The next byte written 

wi II have P+ 1 bits. 

Oictionary-Text Generation Algorithm 

Consider the general case. 

1. A character string is defined. 

2. The di ct ionary is searched for the presence of that same character stri ng. 
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3. If that string is already present, its dictionary byte number is placed in a byte of 

the currently used size. Suppose that the current byte size is 7 and the char­

acter string being considered already has a byte number of 5. The byte 0000101 

is then added to the text. Processing then returns to step 1 • 

4. If that string is not already present, it is entered into the dictionary along with 

its length and type code. The corresponding byte number is equal to 1 plus the 

highest previously used byte number (it occupies the next available dictionary 

position). This byte number is then used to define a byte of the currently used 

byte size. Suppose the current byte size is 5, and the byte number is 036, then 

the byte 11110 is added to the text. 

Consider the case in which a newly defined byte number is an integer power of 2 (i .e., 2n
). 

This will always be a number which is too large to be contained in a byte of the current 

size. Extending the illustration immediately above: 

Byte Size 

5 

5 

5 

What happens is the following: 

Octal Byte No. 

036 

037 

040(2
5

) 

Binary Byte No. 

11110 (five bits) 

11111 (five bits) 

100000 (six bits) 

Byte 

11110 

11111 

? 

1. A byte of the current size containing the value 0 is added to the text. 

2. The current byte size is incremented (BS + 1-BS). 

3. When later read back, an all-zero byte is interpreted as a byte number = 2
BS

• 

In our example, we defined a byte number of 040 when the current byte size was 5, 

so we added the byte 00000 to the text. When being read (later) the byte size 

is known (remember this is an ordered set of bytes) so our all-zero byte is inter­

preted as 2
5 

= 040 and is also recognized as a signal that subsequent bytes have a 

length of six bits. Further, the six-bit zero byte 000000 implies the byte number 

2
6 

= 0100 and signals that subsequent bytes will be seven bits long. Note that if, 

at the time the current byte size is 010, a character string identical to that with 

byte number 040 (=2
5

) is encountered, the byte 00100000 is added to the text. 
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Punctuation and Comments 

Recall that the initial byte number was defined as 3. The byte numbers 0, 1, and 2 are 

reserved as special flags (or punctuation). The significance of the byte number 0 has 

already been discussed. The byte number 1 indicates end-of-line and will be more fully 

discussed. The byte number 2 is an end-of-fife flag. 

Source input is expected to be in a format wh ich is compatible with that described in the 

META-SYMBOL Reference Manual. If the third (operand) field is nonblank, it will be 

followed by a blank string whose termination signals an end-of-I ine condition. If the 

third field is blank, the termination of its character string indicates end of line. 

End of I ine is indicated in the text by a byte of the currently-being-written size which 

contains the byte number 01. If this condition arises while bytes are being written with a 

length of four bits, the byte 0001 is added to the text. If there is no comment present, the 

blank string that signaled the end-of-line condition will include the end of the source 

record. Such a blank string is not entered in the dictionary or referenced by the text. 

When the operand field contains a I ist that is continued on a subsequent physical record, 

the line containing that operand field is extended to include the entire list. The blank 

field that terminates the physical record of such a to-be-continued operand field is 

encoded through column 80, and its character string also includes any leading blqnks on 

the continuation record. In this situation, a single encoded line will represent more than 

one physical source record. 

The end-of-line byte is unconditionally followed by a six-bit count of the number of 

comment characters on that line. Th is count may be zero. If the count is not zero, it is 

immediately followed by the actual comment characters in XDS internal format. The 

comment characters (or the count if it is zero) are immediately followed by the first byte 

of the next I ine of code. 

Asterisk-comment (*) lines are treated like any other line, except that the end-of-line flag 

is added to the text just before the first nonblank comment character is processed. If there 

are no nonblank characters, the end-of-I ine flag immediately follows the byte that refer­

ences the asterisk. 
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After the last line of source is encoded, an end-of-file flag is written. This flag is a byte 

of the currently-being-written size which contains the byte number 2. 

Additional Comments 

1 • Only the first 72 characters of each source record (card) are encoded (except in 

the case of a continued list). 

2. The first word of each encoded record is a control word in the following format: 

o 2 3 8 9 11 12 23 

I T I L I E == 7 I folded checksum I 
where= 

T is the record type: 

o - if part of program text 

1 - if part of program dictionary 

3 - if last record in fi Ie 

L is the number of words in the record, including the control word. 

E is always seven, which signifies an encoded record. 

3. An encoded file comprises a dictionary followed by its text. The dictionary is 

terminated with a zero length entry. The text is terminated by a byte with byte 

number 02. 

4. An encoded program is described as an "almost" exact representation of original 

source code because of the restriction on comment length. The maximum count 

that can be represented in six bits is on = 63
10

• This means that any comment 

character beyond the 63rd is truncated at the time the program is encoded. 

5. META-SYMBOL assembles with source code in encoded form. Therefore, 

comment 4 above appl ies to any program assembled by META-SYMBOL. 

6. The special character "delete-code" ( ), internal code 077, cannot be encoded 

properly by the META-SYMBOL routine ENCODER. According to the design of 

ENCODER, when an end-of-line condition is encountered, the internal code on 
is inserted into the next-character-to-be-processed save location. Its presence 

there subsequently cues end-of-I ine flagging and comment field addition to the 
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text. Internal 077 does not become an actual part of the source input; it is 

merely inserted into a temporary cell through which every character encoded 

passes. 

When the character "delete code" is actually present in the source program, one 

of two things happens. If it is used in a comment field, it is processed normally 

since comment fields are not encoded. If it is used anywhere else, it cues 

end-of-line processing. That is: 

a. The character string being accumulated is terminated. 

b. The appropriate dictionary and text entries are made. 

c. An end-of-line byte is added to the text. 

d. A comment count is output, followed by the actual comment. In this 

situation, the balance of the source I ine, from the "delete code" on, is 

treated as a comment. 

e. If an end-of-line condition arises while a blank string is being accumulated, 

it is assumed that the end of the source record has been reached and that the 

blank string represents trailing blanks on the source line. In this case, that 

string causes no entries into the dictionary or text. The balance of the line 

(including the "delete code") is, however, treated as a comment. 

During PAS2, any attempt by the subroutine GET to access a character from a 

given line, after the end-of-line flag has been detected, results in the default 

accessing of the character blank (060). For an example of th is situation, try 

using a "delete code" within the range of a TEXT directive. 

Conclusion 

The following example i "ustrates the foregoing discussion: 

Example 3. Encoding of Source Program 

Let us encode the following five I ine source program. 

1. AB6DN\AEQUI\IV\N\O1 2345/VVVVVVV\ ------------ /VV\ 

1 5 72 
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2. 

3. 

4. 

5. 

$ENTRYMI\NOB INSTRUCT ION,..L INE"C OMME NTIVV\-IVV\ 
1 5 72 

MIV\ LDA /\I\N\I\ A B6 D I\NVV\ N\/\ 

1 5 72 

*/\MASTERISK" LINE 1\ COMMENT IV\A • NII\ 
1 5 72 

N\/\ END 1\1\1\ E NT RY IV\I\M • NII\ 
1 5 72 

The first character string is AB6D; it is a four-character alphanumeric string. Its 
dictionary entry is 2321220624. The leading 23 indicates L = 0100

2 
= 4 and 

T = 112 = 3. It is the first entry in the dictionary, so it can be referenced by a 
byte number of 03. Accordingly, the text begins with a two-bit byte equal to 3 
(i.e., 11). 

The second string is IV\/\, a three-character blank field. Its dictionary entry is 
0403. The leading 04 indicates L = 0001,< T = O. The character 03 indicates 
three blanks. It is the second entry in the dictionary, and can be referenced by a 
byte number of 4. Accordingly, a two-bit byte (we are still in a two-bit-per-byte 
mode) indicating the byte number 04 is added to the text. In this case, two bits 
cannot contain the value 04, so an all-zero byte of two bits (i.e., 00) is added. 
The writing of an all-zero byte means that the next byte will be one bit longer. 

At this point, there are two entries each in the dictionary and text. They are: 

Dictionary -'23212206240'403 

Text (a bit string) - 1100 

The third character string is EQU, a three-character alphanumeric string. Its 
dictionary entry is 17255064. The leading 17 indicates L = 00112 = 3, T = 112 = 3. 
This is the third entry in the dictionary. It is referenced by the byte number 05. 
The last byte written in the text was a two-bit all-zero byte. Therefore, bytes are 
now to be written in a three-bit-per-byte mode. Accordingly, the byte 101 is 
added to the text. 

The fourth string is another set of blanks, IV\N\I\. Its dictionary string is 0405. 
The leading 04 indicates L = 1, T = O. Since T = 0, the 05 must specify a five­
character sequence of blanks. The terminology in this situation may be confusing. 
The actual "character-string" is the single character with the internal represen­
tation 05. Since this string is specified as type 0, the character 05 is understood 
to represent the set of characters IV\/\/\I\. This dictionary entry is associated with 
the byte number 06. Accordingly, the three-bit byte 110 is added to the text. 
The text now contains the bits 1100101110. 
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The next string is the six-character set 012345. A six-character numeric string 
impl ies L = 06 = 01102, T = 02 = 102. Therefore, the dictionary entry is 
32000102030405. This is the fifth dictionary entry, so it is referenced by byte 
number 07. The three-bit byte 111 is added to the text. The text now contains 
the bits 11 00 1 0 11 1 0 111 • 

The last string processed was the operand field; therefore, end-of-line processing 
begins. The blank string which immediately follows the operand field includes 
the end of the source record, so it is not included in the dictionary or text. The 
next byte added to the text is an end-of-line flag. Since we are currently writing 
bytes of three bits each, the end-of-line flag is the byte 001. This byte is 
immediately followed by a six-bit character count specifying the length of the 
comment on the source line. There is no comment on th is I ine, so the character 
count 000000 is added to the text. 

At this point, the dictionary and text are as follows: 

(Byte Number) (3) (4) (5) (6) (7) 
.. ~ ~~-"--.. ~ , 

Dictionary - 2321220624040317255064040532000102030405 
T ex t (b its tri ng) -1!.Q2.!Q! UQ UJ QQJ POOOOQ 

3 4 5 6 7 E OL comment length 

Encoding of the second source line now begins. The first string is the single 
special character "$". Its dictionary entry is 0553 (05 implies L = 1, T = 1). 
Its byte number is 010, so the appropriate three-bit byte is added to the text. 
The new text byte is 000; indicating a byte number equal to 23 and further 
indicating that the byte size is to be increased by one bit. 

The next string 'is the five-character alphanumeric (type 3) string ENTRY. Its 
dictionary entry is 272545635170 and its byte number is 011. The four-bit byte 
1001 is added to the text. 

The next string is a three-character blank field. Such a string is already in the 
dictionary (the second entry), so no additiona I entry is made. A four-b it byte 
(the current size) containing the byte number of that dictionary entry, 04, is 
therefore added to the text. That byte is 0100. 

The three-character alphanumeric string NOP is then entered into the dictionary 
as 17454647 (L = 3, T = 3). Its byte number, 012, is then added to the text in 
a four-bit byte, 1010. 

There is no operand field present, so end-of-line processing begins. The blank 
string which immediately follows the last string (the operation field) is 
term inated by a comment. This blank string is 027 characters long and is entered 
into the dictionary as 0427 (L -- 1, T 0). The byte number of the blank string, 
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013, is added to the text as 1011. Then the four-bit end-of-line byte, 0001, is 
added to the text. Next, the six-bit comment character count is added. 
INSTRUCTION" LINEA COMMENT. has a length of 031, so the count 
011001 is used. Immediately following the count in the text is the actual 
031 character (0226 bit) comment in XDS internal format, unfortunately not 
constrained to respect standard character and word boundaries (i. e., a 
character may begin on any of the three bits of an octal digit). 

The th i rd I ine has four character stri ngs: 

Source 

IVVV\ 

LDA 
IVVVV\ 

AB6D 

Dictionary Entry 

0404 
17432421 

previously defined 
pre v i ous I y defi ned 

Byte Number 

014 
015 

06 
03 

Text Addition 

1100 
1101 
0110 
0011 

There are no comments, so the end-of-I ine byte 0001 and the character count 
000000 are added to the text, concluding the third line. 

The fourth line is an asterisk-comment line. These lines are encoded normally, 
except that end-of-I ine processing begins with the first nonblank character 
(if any) after the leading asterisk. 

This line has two character strings: 

Source 

* 

Dictionary Entry 

0554 
previously defined 

Byte Number 

016 
04 

Text Addition 

1110 
0100 

Then comes the end-of-I ine byte, 0001, followed by the comment length 
010110 (026) and the 0204 bit comment. 

The last I ine of code has four character strings: 

Source 

NV\ 

END 
NV\ 

ENTRY 

Dictionary Entry 

previously defined 
17254524 

previously defined 
previously defined 

Byte Number 

04 
017 

04 
011 

Text Addition 

0100 
1111 
0100 
1001 

These bytes are followed by the end-of-I ine byte 0001 and the comment length 
000000. 
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The last record of a source input file is followed by a ~EOF record. This 
record cues i-he generation of an EOF byte. This byte is of the currently 
being written size (four bits) and contains the byte number 02 .. Our file is 
ended with the byte 0010. Our dictionary is terminated with the entry 
00 (L ~ 0, T=-O). 

A detailed dictionary and text for the program just encoded is given below. 

Dictionary 

(byte number) (03) (04) (05) (06) (07) (010) 

Actual Entry -'23212£206240403'17255064040532000102030405055'3 

(character (AB6D) (03
t
) (EQU) (05

t
) (012345) ($) 

string) (011) (012) (013}(014) (015) (016) (017) 

27254;635170~745~47~0404174;2421055.4172545245D 
(ENTRY) (NOP) (027t)(04t) (LOA) (*) (END) 

Text - See next page. 

t Number of characters in "blank string". 
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Text - for Example 3, Encoding of Source Program 

o char. 031 char. 
Interpretation -- 0 304 0 5 0 6 0 7 EOl comment 0 1 0 () 1 1 04 0 1 2 0 1 3 EOL comment N 

Actual Bit String ---1 1 00 1 0 1 1 1 0 1 1 1 00 1 00000 0 0 0 0 1 0 0 1 0 1 00 1 0 1 0 1 0 1 1 000 1 0 1 1 00 1 0 1 1 0 0 1 1 00 1 0 1 
VVVVVVVVVVVVVVVVVVVVV 

Octal Appearance -- 6 2 7 3 4 4 0 0 2 2 4 5 2 6 1 3 1 3 1 4 5 

S T R u c T o N /\ l N E 

110010110011101001110100010011110011011001100110100101110000100011011001100101010101 
V V V V V V V V V V V V V V V V V V V V V V V V V V V V 
62635 1 642 3 6 3 3 1 4 6 456 0 4 3 3 1 452 5 

o char. 
c o M M E N T 014 015 06 o 3 EOl comment 0 1 6 

110000010011100110100100100100010101100101110011011011110011010] 100011000100000011 1 0 
vvvvvvVVVVVV~/VVVVVVVVVVVVVVV 
602 346 4 4 4 4 2 5 4 5 6 3 3 3 6 3 261 420 1 6 

026 char. 
04 EOl comment A s T E R s K l N --------- --- ~-----... ..----- ~-----, ~-------. .---------, ,.------, ,..-----, .------, ,.------, ,.----- ,..--------. ---------. 

01000001010110010001110010110011010101101001011001110010100010110000100011011001100101 
VVVVVVVVVVVVVVVVVvVVVVVVVVVV~ 
202 5 4 4 3 4 5 4 6 532 2 6 3 4 505 4 1 066 3 1 2 

o char. 
E c o M M E N T 04 0 1 7 04 0 1 1 EOl comr'"ent EOF 

..-------. ~------. -------.. ----.... ...--------. .--------.. ,..-------. ,------.. ~---. -------. --------- ...----, ---- ----.... -------.. 
010101110000010011100110100100100100011010110010111 00 11 0 11 0 11 0 1 00 1111 0 1 00 1 001000100000000100 
/VVVVVVVVVVVVVVVVVVVVVVVVVVVVVV 
534047151110531346664751104004 
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applicable. To report errors, Please use the Xerox Software Improvement or Difficulty Report (1188) instead of this form. 

I I Your Name & Return Address 

I 

2190(12172) 

Thank You For Your Interest. (fold & fasten as shown on back, no postage needed if rrrailed in U.S.A.) 



Staple 

Fold 

Attn: Programming Publications 

Fold 

BUSINESS REPLY MAIL 
No postage stamp necessary if mailed in the United States 

Postage will be paid by 

Xerox Corporation 
701 South Aviation Boulevard 
EI Segundo, California 90245 

Staple 

First Class 
Permit No. 229 

EI Segundo, 
California 


