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the program EDITOR, which is the most important part of 
the teleprocessing system INTERCOM driving terminals for 
CDC series 6000 and CYBER computers; CDL: (Compiler De scrip 
tion Language) is used·for this description. EDITOR is a j 
tool for the text file acquiiition and modifications; it 
also gives the possibility to e:xecute some commands to' the: 
computer software. The EDITOR machine independent descrip
tion may be used for the implementation of EDITOR-like 
programmes for different types of computers (in particu
lar, "small" computers). 
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INTERCOM is a teleprocessing system which ~hen used in con

juncture with most CDC operating systems (SCOPE, KRONOS, NOS/BE) 

provides a time sharing access to CYBER and 6000 series computers. 

Since some scientifical communities are using besides a CDC 

machine, some other medium to large scale computers a problem is 

to transfer some of the facilities available on the first to some 

other computers; the INTERCOM system is a likely candidate since 

a unified teleprocessing system is highly convenient for users. 

In such a case a small computer can act as a concentrator 

driving a number of terminals; an interactive system accepting as 

input INTERCOM commands and converting them into target machine 

control statements or executing itself some of the requested func

tions (for example the func'tions related to text editing) must be 

designed. 

In this case all the system processors but for a small inter

face monitor (providing the necessary linkage to the host machine 

supervisor, mainly for I/O actions) can be written in a machine 

independent fashion using CDL as an implementation language. 

The text editor is a good example to illustrate the advantage 

of using COL; it is sophisticated enough to make a non-trivial 

example and in the same time it is rather easy to follow the ideas 

behind its design. 

The present paper is a preliminary report on a project under 

completion at the JOINT INSTITUTE FOR NUCLEAR RESEARCH. 
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1. THE PHILOSOPHY OF THE TEXT EDITOR 

The text EDITOR is a system processor which gives to a user 

sitting at a terminal the possibility to create, maintain and 

examine a file, the editor file to be either submitted for pro

cessing or simply saved as a permanent file for some later use. 

Logically the edit file must be considered as a collection of 

text lines, each line being uniquely identified by a line number. 

When structuring the edit file the simplest approach could 

be to keep in primary storage a directory of the edit file (an 

entry into the directory would contain the line number and a 

pointer to the text of line) and also the text of each line. Since 

we always have a limited amount of primary storage available such 

an ideal organization is ruled out. 

The opposite approach is to keep in storage only the direc

tory and to write on a backup device (disk for example) each line 

as it is entered. The edit file could be organized as a direct 

access file; deletion and insertion could be greatly simplified 

in this case. The major disadvantage of such an organi£ation is 

the need to perform an I/O operation whenever the content of a 

line must be examined; imagine the amount of overhead when a rather 

big file (tens of thousands of lines) is to be examined for the 

occurrence of a given string of characters .• 

If the file is organized as an index sequential file but 

also using a line as a physical r.ecord no substantial improvement 

is foreseen. 

The first step to increase efficiency is to block a number 

of lines and to exchange information with the backup device at 

a block level. 

We must keep in core a master file directory (MFD) and we 

must have an entry in this directory for each block. Such an entry 

must contain: 

- the smallest line number for a line in the block - FLN, 

first line in the block 

- the highest line number for a line in the block - LLN, 

last line in the block. 

the amount of free space available in the block - BFS, 

block free space. 
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At any moment of time the number of entries in MFD is equal 

to HBN (highest block number). 

Each time we need to access a certain line with the line num

ber LN we search first the MFD and find the block index (BLOCK ID) 

such that: 

FLN < LN< LLN 

If the index of the block currently being in primary storage (BCC -

- block currently in core) is not equal to BLOCK ID then a 

fBLOCK FAULT CONDITIONt occurs and an external action READ BLOCK+ID, 

reads the bl-0ck with ID=BLOCK ID from the backup device. 

As far as the master fil~ directory is concerned, its struc

ture is depicted in Figure 1. 

In create mod_e or 'when editing a file, MHBN (MAX HBN), denotes 

the maximum number of entri~s which can be accepted, i.e., 

HBN< MHBN. When working in c~mmand mode, updating the existing 

edit file, we have the provision of an-other OWMFD entrie_s in the 

overflow area of MFD, when addition of new blocks to the edit 

file is desired. -Here OWMFD is gj.v-en by: OWMFD = MFDSIZE - MHBN. 

The size of MFD is: MFDSIZE (ENTRIES) antl MAXMFD-MINMFD (WORDS). 

overflow ·r--------r-·--···--··-·-·· 
area of OWMFD 
MFD 

a 

I 
I MFDSIZE 

I 

I 

j 
Figure 1. Master file directory (MFD) structure. 

The main actions related to the MFD management are: compute 

MFD entry address, get (put) MFD entry, find block, insert 

(delete) entry in MFD. 
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MFD is always kept in order so that its K-th entry contains 

the descriptor of the K-th block. ~henever we delete a block, we 

move up the entries tor all blocks succeeding the deleted one and 

decrease HBN. When we add a new block, the J-th blocK,then we 

move down entries for J< I< HEN and increase HBN. 

A block has the following structure: 

A.) A block directory of fixed size, BOS (block directory size). 

The maximum number of entries in block directory iS MEN (ffiaXimum 

entry number) and each entry has a fixed size, ES (entry size).· 

The first entry has a special meaning, it is a block identifica

tor. We also have a block directory overflow area so 'that: 

BDS..,MEN+OVE 

In this expression OVE denotes the number of overflow entries in 

the directory. 

For a machine with a word size of 10 characters, like CDC 

6500 a typical choice could be: 

MEN=l6, OVE=4, ES=2. 
Each entry in the block directory contains a line number in 

character format (up to six digit:s) and a ·pointer to the text of 

the line, inside the block. The block -directory is kept in order 

so that a binary search can be performed. 

B.) The text part of the block. Since the block is of a fixed 

size, BLKSIZE (bl9ck size), a variable number of lines of size 

LINESIZE (line size) can be accomodated. The line size has a 

default value but this value can b~ altered with the aid of the 

format conunand. A global variable BFS (b!Ock free space) shows 

the amount of space still available in the block. 

A pointer to the next available location in the text area 

of the block is maintained, LINEPIR (line pointer). The .initial 

value of this pointer is: 

LINEPTR= BDS~ES+l 

Each line of text is entered at a fullword boundary; the charac

ters are packed in each word leaving the lef_tmost character of 

the word, free for marking purpose. The last word of a line is 

eventually padded with special fill characters. For CDC 6500 

the number of characters per word could thus be, CHARPERWD:9; the 
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last word of a line will be marked with a minus sign in the 

leftmost character. 

Three actions, ADDTO, STACK and STACK LAST, are designed for 

such an activity. 

It should be pointed out again that all the global pointers 

we are refering to, are given in number of either words or entries 

but still the text of the line is stored in a packed format (a num

ber of characters to each word) . 

An option must be made if the text of the line should be 

stored in a compressed format or not. In our option there is a 

tremendous saving which occurs especially for oversized files 

but still the use of a compressed format leads occasion~lly to 

difficult situations; for example if a text replacement is to 

take place (Nl characters of text are to be replaced by NZ other 

characters) and if NZ>Nl, a time consuming function to extend the 

space of each line, must be built in. The really bad situation 

occurs when there is no more available space in the block and we 

have to use the overflow area or even worse, we have to move lines 

from one block to another. 

Pondering over all these inconvenients we finally decided to 

use a compressed format. Whenever we have to add a new line of 

size ALS (actual line size), the line pointer is incremented as: 

LINEPTR = LINEPTR + ALS 

and the amount of free space is decreased as: 

BFS = BFS - ALS 

The edit block has a more complicated structure (see Figure 2) 

and actions to access and modify its elements (the ELOCK ID~ the 

block directory and the text section of the block) must be 

designed. 

We have adopted the same strategy as in the case of MFD; 

block directory has an overflow area which we use when we have to 

add new lines to the block. 
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Block l 
directory J 

Text section 
of the block 

.. 
~ 

Directory 
overflow area 

~r--~~~--~~-f 

LINEPTR 

Figure 2. Edit file block structure. 

When the edit file is initially created (either in increment 

mode or with the edit command) the DBPTR (directorY block pointer) 

and the LINEPTR (pointer in the text section of the block) are 

updated observing the conditions: 

DBPTR< MEN and LINEPTR< BLKSIZE 

Whenever we wish to add a new line we first check if an .entry 

in block directory is still available and if so we check if the 

space available in the text section of the block is eno~gh for a 

full line (a line having the maximum size' declared with the 

format command or its default value), BFS>LINE SIZE. 

When a line is deleted from the block, it is logically deleted 

and this means that only its entry in block directory is marked. 

Only when we reach a limit situation (no more available space in 

the text section of the block) we perform an expensive operation 

of block compacti~n. In such a case we first compact the direCtory 

and then we compact the text, by reading only the text of undelet

ed lines into a buffer (NEWTEXT) and then restoring the block. 

Sometimes we have to insert (either with the ADD command or 

in the ADD regime) a number of lines into the middle of a partially 

full block and even the block compaction does not save us, provid

ing enough space.in the text section of the block. 

In such a case a block splitting operation occurs. We have 

designed a strategy to split the block (either in half or at the 
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place where insertion is to be made) an<l to create two new blocks. 

Obviously the amount of overhead related to the splitting of the 

K-th block is high; we have to update the MFD and the BLOCK IDtS 

for the blocks with the index J: 

K+l < J< HEN 

The moment has come to stress the great significance of a 

proper choice for: MFD size, bloct size, block directory size. 

All of them .are given as parameters so that can be easily adjusted; 

·measuring system performances we can tune them in such a way that 

the unpleasant situation of block splitting will be very unfrequent

ly encountered. 

Let us briefly explain how different functions of the text 

editor will work in this scheme. 

1. EDIT and SAVE commands. 

Two external actions, #READ INPUT RECORD+RECIDf and 

fWRITE OUTPUT RECORD+RECIDf, perform the actual I/O operations 

(hoth are low level language written routines). 

When editing a file its records are sequentially read into 

a buffer with the aid of the first routine. 

A switch indicating if the previous editor file has been 

saved is first checked, then a master file directory is created. 

Using the information concerning the structure of the per

manent file, blocks of the edit file are created; as soon as each 

block is filled up, it is written on the backup device using the 

i'WRITE BLOCK# external ·action. An entry in the master file direc

tory for the block is inserted. When the end of file is encounter

ed on the input file, a partially filled block is written in the 

edit file and the editor returns to the command mode. 

The SAVE command is used to convert from the editor file 

structure to the structure of either local or permanent file. It 

uses the master file directory to get the edit file blocks in order, 

deblocks them and then reblocks to local fine records writting 

them to the backup device. 

2. ADD and DELETE commands. 

The first thing to remember when thinking about addition is that 

in the text section Of the block lines need not be in order. Due 
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to the fact that the block directory is kept in order and each 

line number has its associated pointer to the text of the line 

we normally add a new line at the first available location in the 

block, we only reorder the block directory to insert the entry 

for the new line at the proper place, 

The critical problem occurs when in the block there is no 

more available space; then we apply the block splitting strategy. 

Line deletion ,is performed at the logical level; initially the 

line descriptor in the block directory is marked and then the 

block directory is undergoing a compactization process. 

3. The resequence command determines some action to be taken upon 

the line numbers; they are recomputed and updated in the block 

directory. Also the master file directory is updated. 

The other commands are implemented in a straightforward way 

and no special comments are required. 

A few words must be said about keyword processing; keywords 

are either the names of nDITOR commands or of INTERCOM commands 

or other names with a precjse meaning in the Context of a command. 

We took advantage of the fact that no keyword is longer than 

eight characters; for our implementation we have defined strings of 

fixed length (nine characters, to fit in one machine word), contain

ing the keyword (leftjustified) and with the rightmost character 

denoting the length of the keyword. If length is not specified 

it means that every prefix of the full keyword- can be accepted 

as a keyword, e.g., for- LIST we can accept L, LI, LIS or LIST; 

otherwise we must have a matching for the number of characters 

specified by the length attribute, e.g., for PATCH we must have 

a full matching of 5 characters (this is 'the case of INTERCOM 

command keywords while for EDITOR command keywords we can accept 

any prefix) . 

In this preliminary veysion of the EDITOR no provision has 

been made for reentrancy. 
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ABREVIATIONS USED IN THE TEXT AND IN THE COL PROGRAM 

CDL complier description language 

FLB first line in the block 

LLB last line in the block 

FNL first line number in the file 

LLN last line number in the file 

CLINE current line number 

FLINE first line upon which the action is to be performed 

MFD = master file directory 

BLOCK the area in core where one block of edit file resides at 

a time 

NEWTEXT the area in core used for compaction of the BCC 

NEWLINES = a core area used to hold line numbers when splitting 

a block 

BCC = block currently in core 

BLOCK ID = an identificator which uniquely identifies each file 

block 

DBPTR = the pointer in the block directory 

LINEPTR 

MFDSIZE 

the pointer in the text section of the block 

the size of MFD in number of entries 

HBN = highest block number in the edit file (actually its size) 

MHBN = maximum number of entries in master file (equals: 

MHBNl for CREATE mode and MFDSIZE for command mode) 

BDS block directory size 

MEN maximum number of entries in block directory (equals 

MENl for CREATE mode and BDS for command mode) 

BFS = block free space 

LINESIZE = the maximum number of characters in a line 

SL starting line upon which the action is to be performed 

EL ending line upon which the action is to be performed 

SC starting column when searching for the occurrence of a string 

EC ending coiumn when the searching for the occurrence of a string 

ERRSW = error switch which can inhibit the execution of a command 

SAVED FLAG = switch indicating if the edit file has been saved 

BUFFER = a core area used as a I/O buffer. when reading or writing 

from or to a permanent or local file record. 
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INPTEXT 

OUTTEXT 

an area used to hold a string of characters used as a 

search text; it also contains the input string in 

a text replacement command. 

an area to hold the new text in a text replacement 

command 

CHARACTERSl "' since the characters of a line are packed in a numher 

of words, when text searching occurs we use this list 

to decode the characters packed in a word. 

CHARACTERS2 the same use as the previous list but for the output 

string 

KEYWORD = a global variable used to hold a keyword 

WORD "' global variable used when packing and unpacking characters. 

MSG "' message; this is an action to print error messages; its 

text is supplied as a parameter. Some messages are intended 

only as a debugging tool for the EDITOR. 

DFLINE = default value of the first line number 

INCR = the value of the increment for line number computation 

DI NCR = default ·value for the increment. 
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2. SOURCE LISTING OF THE EDITOR 

1. GENERAL ENVIRONc:.Mt.NT I 

1.1. lNTEKFACE WITH THE ~ACH~Nf 

f'LONG,. 
f'EXTERNALf'f'ACTIONf' RESYH , P~SYH , READ dlOCK , HRilf ~LOCK , 

READ INPUT RECOR~ , WRITL OUlPUT RECORU , 
INTERCOM ACTION , EXIT TO INTERCGM HQDE , 
CONNECT FILE , ~EAO THE ~EJUENC~ NUMBE~ UF L!Nl, 
INTERRUPT PRO~ESSING ,RUN PROGR~~.H~IT ~EPLY,.~ur. ~ 

PUSYM,CHECK FILE NA~L. 

NIX=111 , MINUS CHAR=f? , ~PACE CHAR= lw5 , 
EO~ CH~R = 11U , ~CLlNT CH~K = 1U4 , 
QUOTE CHAR=~? 1 NULL CHAR = S4 , lOF CHAR : 115 

f'/1ACR0f'f'POINTERf' 
L CHAR=39 t T CHAR=47 , D CHAR.=31 , S CHAr-,:46 , DOLLAR ::: 72 
SEHICOlON = 83 , PERCENT=80 , TEXT OFLIMITER=?B , Fill CHA,\ J , 
COHHA=79 • 

f'/1ACR0f'f'POINTER" CHARSIZE :: 6i.,. , CHAK.PE~HU :::. 9 , o::NC~ :: lJ t 
Dfl!Nt. = lOll , '1t:N1 :::: 16 , OVE ::: 4 , i::S=2 
TEXTSIZE = 144 , INPUT~ECOROSIZE = 2uu • 

1.2. DATA STRUCTURES ANO THEIR ACCESS 

f'MACROf'+POINTERf' MlNBLK = 1U0001 t 8LKSilE = 1100UG , 
HINNEWTEXT = 201001 , MAXNEHTEXT : 21GJU~ 

HINNEWLINES= 300001 , M~XNlWLINES= 300100 
HINHFO = 4C0001 , MAXMFO = ~00500 , 
HINBUFFER = 5000~1 ' HAXBUFFER = StC&OJ 
HININP = &00001 , MAXIN? = 600U04 , 
HINOUT : 700001 t MAXOUT = 700004 , 
HINCHARACTLRS = 8Qt001 ,MAXCHARACTLRS = dOG100 t 

HINCHARACTERS2 = SOOOGt , MAXCHARACTERS2 :90G1DO 

f'POINTER,. DBPTR ' LINEPTR t BCG ... INCNT ' OUTCNT ' INPSW ' oursw ' 
WORD,STOCK,CHAR,CHAR1tCHAR2tK: YHORO,CHARCOUNT ,MI NU SON~. 

f'POINTER+ sw1,sw2,sw3,SW4,SW5,SW01S~7,SH6,SW9, 
PSUP, PVE TO, PI NCR, POVERWRI TE, PUNI T, P SE QUE NCt, PNUSi:. QUE ;~CE, 
PMERGE,PINCREHENTSW,TAdCHAR,PCH,PTABl,PSHOW 
PTA92 ,PT ABJ,PTABt+ 1PT AB5,flINE, INCr , FLN, 1..LN, F LB, LL!-J, 
CL I NE' ace' ERR SW ,CREA TE FLJ.G ·, POS ,MEN' dOS' LA s T COl CHN' 
EDIT FILE:. E:.t1PTY,R1..CNBR,RtPLY,PFIL: ,PROCc.SOR,Fili:. NAMt:.. 
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8l0C~ CHIN~LK I IJL,SlZL J , 
NEWTtXT [ MlNNLWT£XT ; MAX:NE h'TEl'T J • 
NEWLINFS C H!NNFWLJNl'J t /",.Jq;fWLlrH-; l 
M~U C HlNHFD : MAXMFU J 
OUFFER { HINUUFF~ ft I 1'1.:. XIJUFF ! ( l , 
INPTEXT ( MININ~ : MAXIN~ J , 
OUTTEXT ( HIN-OUT I M,. X:JUT J , 
CHAf.l.ACTERSl [ t1INC'IA-!ACTE+<~ I HA.>.L:HAf.'AGTLRS J 
L.H><kACTF:RS2 { MIN.;H,..~.<L. TF'<!S2 I /", XL.Hi•t-.:J..'.:lf'·<''>? 

tHACR:[)ttAGTIONt 
PUT FIR:ST LINE 
GET FIRST LINE 
PUT LAST L1NE. 
GET Lil.ST LINE 
PUT FR:tE SPACE 
GET FREF SPACl 

t."IACRO't"tACTION't" 

Hffl tlt J I::: t2t , 
t~t I: Mf0 [ +it J 1 
HtO ( •i•t1 l I= t2• 
tit 1-= 11t0 [ tlt•:l J 
HFD ( t1"+2 1 I= "Zt 
t;'t I::: '1fll [ "lt+/ l 

GET LINE NR .:: t2t :: ~LOCK [tl.,.l , 
PUT L!Nt NR ::: OLO-:K [tlt] I= t2t 1 

OET LINE POINTEf.I. t2t I= llLIJCK [tlt + 11 
PUT LlNf POINTER ::.. !lLOC'< (tit+; J z, t2t • 

1.3.1. 11A:::R:os 

t '.1ACR 0 t "ACT I ON• 
Gt: T 
PUT 
MA Kt 
SET 
~ARK 
ADD 

t;, t I= 't" 1 t [ t2 t I 
tit(t('.""] I: t3t 
tit I= ,_z t , 
tit I= t2• t 

•lt t: -tlt ' 
,.3,. I: ,.it ~ t2t 
f'3't" I= ,.lt - t2t 

' "'tt I= tl"•"2" t- tjt 
SUB TR 
ADDHULT= 
DI VRE H 
!NCR 
DECR 
UNPACK 

f"3t I= tl't" tt/tt t2t-: f'4t I: t11' - t;.'t•t:'.t t 

f"1't I= tl't + 1 , 
f'i't I= 'ti't - i t 

tZt I= f"it tt/t't" CIJA~SlZf ,tJ't" I= "i" - "?t-•CHA~SIZE , 

1,3.2. MAC~O FLAGS 

tMACROf''tFLAG't 
HARKED 'tit < l , 
LESS = f'lt < 't"2t 
LSEQ : "1" 'ttNOT GREATERtt ,.z,. , 
EQUAL '"i" : ,.zt , 
WAS LETTER •i,. ~ 27- ttANDft "i" 5'+ 
WAS DIGIT : tl" ' 53 •tANDtt tlt 64 
WAS L!:.TGIT 
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1.4. 11ACRO POINTERS 

t.4.1. KEYWORDS ~S J1....,(.RQ PO!t..Tf~~ 

tHACRQttPOINTERf' 
TRUE = ttTRUEtt 
FALSE ttFALSEtt 
FORMAT ttFORMAT " TAB ttTAO " SHOH •tSHOW " CH ttCH " ALGOL = f'lfALGOL ,. 
BASIC •tBASIG ,. 
COBOL = ttCOBOL 3•• 
COMPASS l'tCOHPASS 3•• 
FORTRAN = •tFORTRAN ,. 
CREATE f'tCREATE " SUP tt:SUP ,, 
EDIT = f'tl::"OIT ,. 
SAVE t-tSAl/E ,. 
NO SEQ = t-t:NOSE.Q " OVERWRITE = ttOVERWRI T ,. 
ME~GE = t-t:HERGE:. " ALL = tt:ALL ,. 
LAST t-tLAST ,. 
UNIT = f't:UNIT ,. 
VE TO = •t:VETO ,. 
LIST = f'tLIST ,. • 
ADO f'tAOO ,. 
DELETE . t-itOELETE , . 
RE SEQ • ti RE SEQ ,. 
RUN = t-t:RUN ,. 
FILE . •tFILE , . 
NOEX • tt:NOEX " FTN • •tFTN , . 
YES • t-tYlS " BY . t-tBY ,. 
ALTER = f'#AL TER !;)tt 
ATTACH • ttATTACH 6t°f' 
ASSETS • •t:ASSETS ., . 
BATCH • •tBATCH 5" • IJKSP = f'#BKSP ... 
COt'IBINE • •#COMBINE 7'• 
COMPARE • t-tCOHPARE 1'• 
CONVERT = •t:CONVERT 7'• 
COPYN • ttCOPYN 5'• 
CATALOG f'ICATALOG 5'• 
CONNECT . •tCONNECT ~t,. 

COPY . f'tCOPY "" COPYCF . •tCOPYCF btt 
COPY BF = ttCOPYUF ... 
COPYBR . f'tCUPYBR ., . 
COPY CR . f'tCOPYCR ., . 
COPYBCO t-tCOPYBCO 7'• 
COPYSBF t-tCOPYSBF 7'• 
or SCONT = t-tOISCONT 7'• 
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C:FL 'fo;tt:.fl 3'• 
ETL 'fo;tETL 3;t .. 
Fi:: TCH 'fo;tFE TGH 5t t 
FILES ttFILES ,,. 
LOCK = ttLOCK "'' '4P = t;tHAP 3t" 
:1~ SSAt.t ttMESSAt,;.E '" PAGE 'fotf'AGE "'' l "Q "' ~E TURN ttRETURN U• 
R.ENAHE "t RE NAME "" ~:::wrNo 'fotREWIND bt> 
~EQUEST "'tREGl.UEST "' So(!PB t t SK I PB ~tt 

'.iAVEFL 1'tSAVEFL f,;tt 
S''4ITCH ttSWITCH "' SCREE"l 1';tSCR:EEN "'' PURGE ttPURGE ~ t .. 
STORE ttSTORl "' SKlPF = ttSKIPF 5 ;ti' 
SI TUA Tt t;tSITUATE "' Sf NO = "tSENO ,,, 

1.4.Z. E.RR.OR H1...SSAGt.S AS '1AC~O :POfNTl:.R.S 

tMACKO t i'POl N TE rt t 
E~Rl •tADD WONT REPLACF OR ~YPASS LINl:.St" , 
E~R2 tttRR CANT FINO FILEtt , 
E~R3 t;tfRR CH MUST SPECYFY COUNT L~SS THAN Slltt , 
E~R4 ttERR COL OR UNIT SPEClF1EO BUT NOT TEXTitt 
ERRS = i'tfRR COMPILER NAMt REQUIR£0t,. , 
ERR7 1'tfRR FIL£ NAME MUST qt_ AlFHANUMEk:Ctt 
E~R8 ttERR FIL£ NAME RtUUIREOtt , 
ER:R9 f'tERR ILLEGAL COL'UMN ~ANGEt t , 
ER:RiO = 1'tfRR ILLEuAL LINE RANGEt,. , 
ERR11 = ttERR INCREMENT MUST BE Gf...EATf,, THAN ZEK.Ot,. 
E~R12 = t;tlRR LINE NUMBER kREATER THAN ·~gggg~;t't' 

ERR13 = ttfRI< LINE NUMBER R:F.:QUI~lU.t• , 
ERR14 = ttERR LINE NUMUER OUT OF SE.QUf.t,ICEtt , 
ERR15 f'tERR NO INFORMATION IN EOlf Fl~Ett , 
Eq;Rl& = -1'.tfR-R OVERWRITE ILLE.;Al ON P!:RMANENT FILEt,. 
ERR& •tERR TEXT2.REQUIRt0tt , 
ERR18 -1'tERR INVALID EDITOR COMHANDtt , 
ER.R17 -1'.tERR COLUMN SPECIFICAT lON INCOMPLFTt:t'fo 
E~R19 f'tlRR ILLEbAL LINE NUMBERtt , 
E~R20 'fotE.RR TOO MANY OIGITSt• 1 

ERRZl ttlRR UNRECOGNIZABLE PARAMlTERtt 
ERRZ2 = f'IERR RESERVED FILE' NAMEtt , 
ERR23 'fotf.RR TAOS TOO BIG OR OUT -OF ORUERt-1' 
E~R24 1'tfRR TOO MANY PARAMETE~Stt , 
ERR25 = 1'tlRR TOO MANY TABSt-1' , 
ERR26 = 1'1ERR TEXT1 HUST HAVE AT LEA5T ONE CHAKACTE~tt 
ERR27 ttERR LOCAL FILE ALREADY EXISTSt-1' , 
ERR28 = f'tERR DISK ERROR ON EDIT FiLEt• , 
ERR.29 f'tERR LINE TRUNCATlD TO 51C Cl·1tlRACTE~St"' 
ERh30 'fotMUJ SYSTEM E~kO~;tt , 
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t:R.RJ1 = 
ERR32 = 
ERR33 = 
ERR31+ = 
ERR35 
ERR3Ei = 
EE1 

+tNO SUCH LIN~St+ t 

+tTABS LESS.THAN CH CLE~~EUt+ , 
+tWARNING EDIT Filf. NCT SAVEOt• 
•tTEXT TRUNCATED TO 2~ CHA~ACTf. S 
+tTRUNCATED FROM LONG LINttt , 

AUTUMAT~C \JrTU '._;flt• , 

+tNO SEQUENCE NUMBERS IN EU:T f_~Et• • 
•tEOITOR ERROR INVALID cool FOR Wt• ' 

EE2 
EEJ 
EE4 
EE5 
EE& 
EE7 
EE8 

+;tEOITOR ERROR MFO ENT"'Y OUT Of- ,.,ANGEt• 
ttEOITOR ERROR MFO QVERFLCWtt , 
+tEOITOR ERROR INVALID ENTrY IN ~LOCK UlKEClO~Ytt = +tEOITOR ERROR BLOCK OIRECTO~Y OVE~FLOWtt 

: •tEOITOR ER~OR WRONG ~INA~Y Sl~~CHtt 
: •tEDITOR ERROR LIST FULLtt , 
• +tEOITOR ERROR INVALID KlYWO~Utt • 

1.5. ACTIONS TO Ct.COD" CHARACT1;..i;.·s FACKt.O IN A \.lt;RLl 

•ACTION• O~CODE HOkD INTO CHAk~CTE~S, 
DECODE KEYWORD INTO CHARACTERS. 

DECODE WORD INTO CHARACTERS+LISTNAME+POINTER+CHARLIST-X-Y-~ 

GET+LISTNAME+POINTEK+WORD 
,HAKE+K+9 , 
ABCI UNPACK+WORD+X+Y , PUT+CHARLIST+KtY , MAK'.:+MUR.U+X , 

OECR+K,LSEQ+l+K, IABC ; • 

DECODE KEYWORD INTO CHARACT~RS•KWO+LISTNAHE+Q-X-Y-K; 
HAKE+K+9,"AKE+WORU+KWD, 

ABCI UNPACK+HORO+X+Y,PUT+LISTNAME+K+Y, 
MAKEtWORO+X,DECR+K,LSE0+1+K, 1~B~ ; 

GET+ LIS TNAMt. +q +Qt SUBT~ +Q+ ~i.,.+IJ 
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1.b. ACTIONS TO PROCESS INPUT ANO OUT~UT ST~INGS 

tACTION+ GET STRING , GET INPUT STRING , GET OUTPUT STRIN~ 

GET STRING+LISTNAME+POINTER+MAXLIST+SH I 
~AKE+S"+1tMAKl+POINTLR+1,HAKL+CHA~COUNT+l, 

CABCI NEXTC~AR+CHA~,LSEQ+POINTER+20t 
CEQU~L+GHA~+TEXT DELIHITER,STALK l~ST+LISlN~Mf+~"XLIST+POINTlR: 

ADO TO•CHAR+LISTNAHE+MA)(LIST+POINT~R, IABCJ ; 
MSG + EKl<.3'+ • 

GET INPUT STRING I ...,£ T STRINl.i+INPTEXT+INCNT+I ~PMAX+I"-PSW 
{ 1..QUAL+I~CNT+!,~SG + ERP2& : J • 

GET OUTPUT ST~lNG I GET ST~.NG+OUTTEXT+OUTCNT+OUTM~X+JUTSW 

1.7. INTEGER CONVERSION 

+ACTION+ CONVERT INTEGER FROM CHARACTER TU VALUE 
CONVEl'l.T lNTEGE" To CHAr../.ll.-TEI'{ FOt<Mt.T , 
INCREMENT LINE NUMHEt< • 

CONV~RT INT~G~R FROM CHA~ACT(R TO.VALUt +CF + VALUE-X-Y-Z-K-K11 
HAKE+HO~O+CF,MAKE+K+9,HAKE+VA~UfiD, 

kBCI UNPACK+WORO+X+Y, 
MAS DIGIT+Y, 

ISUBTR+Y+54+Z, 
ISUBTR+9+K+K1, 

QQQl EQUAL+K1+C,AOOMULT+Z+1+VALUE+VALUt 
AOUMULT+Z+l~+~+Z ' r1aa 

OEC~+K,EQUA~+K+O ~ 

MAK~+MORO+X, IABC J~ 

CONVERT INTEGER TO CHARACTER FORH~T~X+~-K-OIV-RfHI 

~AKE+HORO+X,HAKt+K+9, 

ABCl DIVRtH+HORO+l~+OIV+REH,AOD+~EM+54+REM, 

CEQUAL+K+l, MSG + ERR20 : J t 

PUT+CHARACT£RS1+K+R~M, 
fLSEQ+OIV+9,AOD+OIV+54+0IV,DECR+K,FUT+CHARACTERS1+K+OIV: 
OECi+K,HAKE+MORO+OIV, IABCJ , 

HAKt+WORD+D, 
NXTl GET+CHARACTERSl+K+CHARl,AODHULT+WO~O+CHARSIZE+CHAR1+HORU, 

EQUAL+K+9 , HAKE+Y+HORO 
INCR+K, rNXT • 

INCRF.HENT LINE NUMBFR -x-~-z I 
CGNVLRT INT~GER FROM CHARACT~R To VALU~+CLIN~•x, 

CONVERT INTEGER FROf'f CHARACTER T-0 VALUE+lNCR+Y, 
AOO+X+Y+Z, 

CONVERT FROM VALUt TO CHA~ACTER+Z+CLINE • 
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2. INPUT,OJTPUT ANO KEYWORO PROCESSING 

2.1. INPUT PROCESSING 

2.1.1. INTERRUPT RECOGNITION 

f"ACTION1' NEXTCHAR. 

NL XTCHAR I 
1<..ESYH + CHAR 

HOLDS+ STOCK,(EQUAL +CHAR+ A CHAR• PRSY~ +CHAR 
INTLRRUPT PROCLSSING ; 

RESET + STOCK , PFSYM + CH;~ I ; 
EQUAL. CHAR+ PtRCENT CHAR I s~T +STOCK ' PRSYM + CHA~ 

PkSYH + CHAR 

2.1.z. READ KEYWORDS 

READ KEYKORO - N - X I 
"AKE+N+O t 

tABCI WAS LETTER+CHAR,INCR+N, 
tlSEQ+N+"8 ; 
MSG .. EE8 I EXIT ) I 

A OO"Ul T+KORO+CHARSI ZE •C"iAR 1 NEl' TCrlAR +;;HAR 1 I A<lC I , 
E.QU-AL+N+Q ,FALSt. t 
WAS A KEYKOkO OELlHITtk+CHAR, SUUTR+8+N+X, 

( QQQI EQUAL+)(• 0, A.00 +N +54 +N 1 A00'1Ul I +HURJ +CrlA RS I l ~ •N, 
MAK +KlY~ORO+WORJ : 

HAKE +CHAR.1 +SP ACE CHA.-., 1 AOOHUi.. T + WOr-:.0 +G HA~ S.1. lf + C rl.-1"",l 1 

OECR+X, IQQQI 1 TRUf ; 
FALSE. 

MAS A KEYWORD DELIMITER • X I 
EQUAL + X + COMMA , EQUAL + X +' SP,.t;F LHAR • 

IS A VALID LINC: NUMBER +X_ - Y I 
READ INTEGER + X , 

CONVERT lNTEGlR FROM CHARACTER TO VALUE + X + Y , 
C LSEQ + Y + qq9q9q HSG + lRP12 J • 

IS A VALID COLUMN NUMBER + X - Y t 
READ INT~GER + x , 

CONVERT INTEGER FROM CHARACTLR TO VALUE + X + Y , 
C LSEQ + Y + CH , LESS + 0 + Y : HSG + tRRq I • 

IS A VALID lNCRE"~NT + X I 
CLSEQ+X+l,t1SG+EKF<.11; ) , 

IS A VALID LINt.. NUMBi.. R + X • 

IS IT END OF FILE I 
EQUAL + CHAR + EOF CHAR • 
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2.2. OUTPUT PROCESSI~G 

2.2.1. eASIC ACTIONS TO P~I~T 

rACTilJN1' OUTI\IT ' ourrNT! • P1~!\IT1 • PfJSTTio:~ ' SPC.C,_s ' 
SPACE , PRCHAK 1 OUTPUT ~iNE NUMttE~ • 

-SPACE I 

PRCHAR + SP~C~ CHAR • 

~PACES • X - N I 
M~ 1(£ + N + 0 

NXTI L~SS + N • X 1 SP~Ct , INC~ + N , INXT , 

PJSITION + X - Q 1-
SUBTR + X· + POS + Q , £SlQ + U + Q , '.:PACES + ~ : 
P~S'fM • tOL CHAR , i1AKt. f. POS + C , Sl-ACt-S + X , 

P~CHAR + X I 
~QUAL f. X + EOL ~HAR PRSY~ • EOL ~~,M , M~KE t POS + D •, 
EQUAl + x + TAB CHAR SPAc~s + rTAJ! ; 
EQUAL + X + NIX 
PRSY-M ·+ CHA~ !NCR +- POS • 

PRINT! + X - Q - K I 
EQUAL + NCHARS +- CHARPERW~; 

D!VRlMtXtCHARSIZL+Q+R,INC~+NCHARS,PRINT!•Q1P~CHAR+Ro 

OUT!NT + X - il - K I 
SPACE , 

LESS+X+L,MA(E+R+X,MARK+R,PRCHAR•MINUS CHAR,OUTINT+R: 
tOUAL+X+O,PRCHAR+NULl CHAR,SPACE.: 
DI VI\ EM+ x t 1 (} + Q. i< t OUT 1NT1 • U. ,A oo+,.., •54+f 'PKG HAR+;.!, t Sf';.. LE. 

OUTINT1 t X - R - Q I 
LQUAL•X+ (}; 
U!V~EH•k•1~+Q+Kt0UT1NTL+~,lOO+R+54+R,PRChAR+R 

OUTPUT LIN~ NUMBER t X - Y ~ 

GONVLRT INTiG~R F~OH.CHARACTER TO VALlJE + X ~ Y ~ OUTINT + Y • 

2.3. KEYWORD IDENrIFICATIDN 

IS KEYW-01:(0 + 'IA~E -U - P - N t 
C LESS•KEYWO~O+O,READ K~YHOKC ) , 
DE CODI:. K:. y '!ORO INTO CHARA er,,;, R3+ l(l 'fWO~ U+ CH AKA c T t. R S2 +P. 
DECODE KEYWORD INTO CHARACTERS+NA~E+CHARACTERS!+Q 
MAKE+N+1, 
(LESS+Q+54,LFSS•63•Q,HAKf+Q+1; 

SUBTR+Qt5~+Q J , 
ABCI GET+CHARACT~RS1+N+CHAR1,GET+CHAR~GTERS2+N+CHAR2, 

EQUA~+LHAK1•CHAR2 

LESS+N+P, IAHC ; 
tQUAL•N•P,LSEQ+Q+N,MARl(FD+KEYWORn 
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3. READING OPTIONAL i-'AR:AMETE:.RS OF l~ITCR LC;-tH.c.t<DS 

3.1. COHMON PARAl1~TtRS 

READ LINE NUl1fJER + X 
EQUAL + SW1 + 0 , 

IS A VALID LINE NUMBER + X , 
MAK!:. + SW1 • 1 • 

READ INCREMENT VALUE + X I 
EQUAL + SH2 + 0 , 

IS A VALID INCREMENT + X , 
MAKE + SW2 + 0 • 

KEAO SUPPRESS 1 
EQUAL + SWJ + 0 , 

IS KEYWORD + SUP , HAKl + PSUP + 1 , 
MAKE + SH3 + 1 • 

• 
1':'.E AD OVER!irlf\I TE I 

t.QUAL + swi. + 
IS KE YWORO + OVERWRITE , HAKE + FOVERWRITl + 1 • 

Rt:AD VE TO I 
c:QUAL + SW5 + U , 
IS KEYWORD + VETO , HAKE + P\IETO + 1 , MAKI:: + SW~ + 1 • 

~EAD UNIT t 
EQUAL + SH& + Q., 

IS KEYWORD + UNIT , HAKE + PUNIT + 1 , ~AKE + SWb + 1 • 

READ NOSEQ I 
~QUAL + SH7 + Q , 

IS KEYWORD + NOSEQ , HAKE + PNOSfU + 1 , MAKE + SW7 + 1 • 

READ MERGE I 
EQUAL + swa + a 

IS KEYMORO + MERGE • HAKE + PMERGE + l • MAKF + swa + 1 • 

READ SEARCH TEXT I 
EQUAL + SW9 + IJ 

EQUAL + CHAR + TEXT 0E:.Lil111ER , Gt-T INPUT TEXT 1 

HAKE + SH9 + 1 • 

3.2. READING PARAMETERS OF FORMAT COMMAND 

rs FORHAT NAHE SPECIFIED I 
rs KEYHORD + ALGOL 

HAKE + TABCHAR + DOLLAR , HAKE + PTABl + 7 , MAKE + PTAB2 + 10 
HAKE + PTABJ + 13 , HAKE + PTA94 + lb , HAKc + PTAB5 + 19 

IS KEYWORD + BASIC 
HAKE+ INCREMENT SWITCH + 1 , MAKE+ PTAB1 + 7 

IS KEYWORD + COBOL 
HAKE + PTAB1 + 8 , HAKE + PTA02 + 12 1 MAKE + PTA~3 + 1& t 

HAKE + PTAB4 + 20 , HAKE + PTAB~ + 2~ 
IS KEYWORD + COHPASS 

HAKE + PTAB1 + 11 HAKE + PTAG2 + 18 , HAKE + PTA~3 + 36 , 
IS KEYWORD + FORTRAN • 
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IS ~HOH PAR~METER I 
IS KEYH0R0 t SHOH t MAK t P3HO~ +l • 

G.t:T TAB CHAR r 
EQUAL + SH1 + 0 t 

IS KEYWORD + TAU , RESYM + CHAP ~ ~AKE t TAOCHAR t CHA~ , 
MAKI:. t SH1 t 1 • 

Gll llNE SlZE I 
_QUAL t SM2 + 0 

IS KEYWORD t

fLSE. a+PCH+-510 

GET TAB COLUMNS I 

' CH , READ INTEGER + PCH , 
; MSG+Etv,31 , MAKE. + ~W2 t 

E QUA1.. + SH3 + 0 t 

1 • 

READ INTEGER + PTAB1 
READ INTEGER t PTAB3 

MAKE t SH3 t- 1 t READ INTL&ER t- PTAB2 , 
R, All JNTLGt::R • PTAB<+ ,R..AO INTt.GER t PTAB~ 

1'ACTION+ PA"-AMETE.r<. .1.NlllAi-lSATlON ~OK FGkr1AT COMMAND , 
RfAD OPTIONAL PARAMETERS OF FOPMAT COMMAN8 • 

PARAMETER INITIALISATION FOR FORMAT COMMAND r 
MAKE t .i.NCREMFNT SHlTCH + 0 • M~Kf. + PCH + 72 

MAKE + TAB CHAR + SEMICOLON • I' A Kl t- PTAB1 + 7 , MAl(E t '.iH1 t U, 
HAKt + SW2 + 0 , HAKt. t SH3 t C 

R~AD OPTIONAL PA~AMETE~S OF FO~MAT (JMMANO : 
PARAMETER INITIALISATION ~OR fOR~t.l {(,t'tf'1A"10 

IS FORMAT NAME SPECJFit..O , RFAD fNO OF COH~ANO 
IS SHOW PARA Ml Tt.R , SHOW IT , l<t.AJ l ND OF GOHHANO 
CABC I GET TAB CHAR , IABG ; 

Gt.T LINI: SIZt. ,IABC ; 
GET TAB COLUMNS , rAAC 
Rt. AO ~NO OF COHMANU I ; 

MSG-+EkR21 

READ END Of COHHANO I 
t QUAL t CHAR + tOL CHAR • 

3.3. READING PARAHETl~S OF C~EtTE ~NO LOIT COHM~NU5 

tACTIONt INITIALISATION OF CREATE COflMANO PARAHFTERS , 
READ OPTIONAL PA ... AHETEt--.S OF Cf.(ATE COHHAND 
READ NAHE OF SOURCE FILE , GET FILf NAME 
READ OPTIONAL PARAMETERS OF EOIJ COMMAND , 
Gt.. T Fllt.. NAM.:. • 

INITIALISATION OF Ct-,EATE COHHAl'-fO PAt-AHETERS J 
HAKE + SH1 + 0 , HAKE + SH2 t 0 , HAK1 t SH3 + U , 

HAKE + FLINE + OFLINE ,· 11Al(f + INCR t IJINCR HAl<E + PSUP t L • 
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RF:AD OPTIONAL PARAMETERS OF ;;REATE COMMJ'.tl') : 
INITIALISATION.'OF CR::.ATE COMMAND PARil~ li:..R.3 

ABC I REAO LINE NUMBER : A9C 
t<.EAD INCRt::.H.ENT IA~~ 

READ SUPPRESS , tABC' 
kEAO ENO OF COMMAND ; 

HSG+t..RR21 

GET FILE NAME - E l 
"EAO KEYWORD , CHECK FILE N>-1Ht: + £. , 

EQUAL + E + 1 , MSG + l~R2£ ; 
~QUAL + 1:.. + Z , MSG + ; R~7 • 

READ NAME OF SOU~CE FiLE - Q l 
GET FILE NAME + Q , ~ONNELT FILE + u • 

RCAO OPTIONAL PARAM~T~RS OF ~DIT COMMANO I 
t IS KE YWOR O+ SEQUENCE, MAKE +P SE:. Q UENCL + 1: MA'<F • P':iE OUll'.il l • J l , 
lREAD ENO OF COMMAND ; MSG • ~RRZ1 ) • 

3o4. RE.AOING P~RAHETERS FOR THf GR.CUP:LJST,DC:L'Tl,SilVl,iExT J 

?ACTION? PARAMETER INITIALISATION , 
CHECK PARAMETE~ CONSiSTENCY 
RFAO SELECTIIJE PARA!1ETfl<S C'F COt1MAtJD 0 

fl: AO LINE LIHITS+SL+EL-QI 
EQUAL +SW1+0, 

llS KEYNDRD+ALL,HAKE+SL+FLN.tMAKE.•EL+LLN: 
IS KEYNORD+LASl,HAKl+SL+LLN.MAKL+-ltLLN! 
IS A VALID LINE NU118E,..,+Q.11AKE+SL.+Q, 

lIS KEYWORO+LAST,HAKE+EL+LLN; 
IS A VALID LINt::. NUHBtR+Q,MAKL+i~L•Q; 
Q.QQ1 HAl(E+Ef\kSW+1,11SG+Ei<f· 19, I, 

llCSS+El•Slt IQQQ. : HAl(E+SW1+1t • 

READ COLUMN LIMITS + SC + EC - Q I 
EQUAL+SW2+D,EQUAL+CHAR+.EFT PAKANTHES~S, 
llS A VALIO COLUMN NUHBER+Q,KAKE+SC+Q 
MAKE+ERRSW+1,HSG+~RR~>, 

EQUAL+CHAR+COHMA , 
l~S A VALID COLUMN NUHBE~+Q,HAKE+Ec+a, 

QQQI EQUAL+~HAR+RIGHT PAKANTHESIS, MAKE+SH2+1 
HSG+ERR17, I •. 
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p,.. R:.:.METE.R INITIAL ISJ. TIU +SL •El •SC •EC: 
'1 AKE •S Wt•[; , MAKt.. • SW2•U, MAK~ • SW:J • :J 1M A Kt.+ Svf1.t• 1 , 1A Ke.+'.> WS+ 0 •MAK .. +S 'i6 +I.I, 

MAKE+SW7+0,MAKE+SW8+Q,MAKE+SW~+L,~AKE+SL+CLINE,MAKE+lL+CLINE, 
MAKE+SC+1 1 MAKE+EC+LASTCu~,MA~~+ERRSW+J 

SE.ARCH CONSISTENCY : 
tOUAL+SW9+0,(£QUAL+SW2+G,MAKE+ERRSM+C; 
MSG+E r.r.;.,., MA KE+EKr-,SW •1 J • 

C~ECK PARAMETER CONSISTENCY•Sl•EL+SC+EC+WI 
LLSS+tl+SL,MSG+ERHl~, ABCI MAKL+EHHSW+1 ~ 
LESS+LLN+EL 1MSG+EKk1U , IABC ; 
LSrQ+LC+sc, STRI MSG•E.RR9 ' IAiC ~ 
EQUAL.+ W+L CHAR , 

<EQUAL+SW5+0, AKKI EQUAL+SW7+0,tQUAL+SW~+O,EQUAL+SW8•0• 

StARCH CONSISTENCY : 
QOQJ MSG+E~R21, IA~C) ; 

.ll.UAL ... W+O CHAR , 
CKGKI EQUAL+SW3+C., IAKK ; 

IQQQI ; 
. UUAL+W"'"T CHAR , 

CEQUAL+SW3+0 1 EQUAL+SW~+O, IAKK 
JUQQJ ; 

_(.jUAL+W+S CHAR , 
CEQUAL•SWJ+0 1MAKE ... ERRSW+~; 

1QQQ) 
MSG+EL1 • 

READ SELECTIVE PA~AMETE~S OF COMMAND ... Slt[L+SC+EC+W: 
PARAMETER INITIALISATION+SL+~L•SC+CC+W, 

<ABCI READ LINE l!MITS+SL•El, IABC ; 
READ COLUMN lIMITS+SC+EC1tA8C; 
R~AO SUPPR~ss, JABS; 
Rt.AD OVEkWS..:i.TE, tAOC; 
R:;:AO VETO, IABC; 
READ UNIT, JflRC; 
READ NOSE!.l.1 IABC; 
READ MERGE, :ABC; 
R~AD SEARCH T~XT, JA~c; 

R~AD ENO OF COMMAND 
i1SG+ERR21), 

CHECK PARAMETER CONSISTENCY+SL+El+SC+EC+~ 
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J.5. READ ADU ANO NES~UUfNCE CG~MA~O PA~AMlTE~S 

-tACTIDN't PA~i'.l.METEr<. INIT[...,LISl-ITIC!'< FO-{, UD "0:1M,..Nf1 , 
REAO OPTIONAL PARAHETE~S OF A~U G0M1ANil , 
PARAM~TlR INITlALISATIUN FOP NEStQUENCE COM~AND 

READ OPTIONAL PARAMETERS JF ~~StOU~NCE CCM~ANU , 

PAR~METER INITIALISATION FON AOU COMMANn + X • Y l 
HAKE + X + LLN , ADO + X • 1-NCK • X , :1Ak_ + SU"' • "' 

MAKE • OVERWRITE + 0 ' MAKE + y + rr.G~ • ~AkE • S~l + 0 ., 

MAl<.:E + SW2 -t J ,MAKL + SW.j • l , '!AKE • 5~~1+ • L , 

REAO OPTIONAL PARAMETERS Of ADO curMANO • x • y l 
PARAMETt.R INITIALISATION FO~ AOO GJMMANO -t X + Y , 

ABCI READ LINE NUMBER + X :AiC : 
~EAO IN~Rt:MENT V1-1LUE + Y , /}.;_ic; : 

READ SUPPR~SS , lAJC ; 
l\EAO OVEr-,WRITE , :~<~.:; 

READ ~NU OF COMMAND 
MSG+EF.:kZl. 

PARAMETER INITIALISATION FOR RESEUUENCE GOMMANO+X+Y: 
MAKE+X•fLIN~ 9 MAKL-tY+OINC~. 

l(EAO OPTIONAL PAfi:.AMt.TEi".S Of t-:ESt.'.JUf'MGt ~u1~'1.-NJ+)(+Y: 
PARAMETER INITIALISATION FoJQ. ;{i.:::ILJUtNCl C0·1.''H\t~~+X+'f, 

ABCI READ LINE NUMBER-tX, :ABC : 
kEAO INCREMENT VALUE+Y, :i~G : 
READ ~NO Of COMMAND : 
11SG+ER.k21. 

3.6. REAO RUN COMMANQ PARAMETtRS 

READ NAME OF PROCESSOR I 
IS KEYWOkD + ALGO~ ,MAKE+PKOLESSOR~KEYWO~U 

IS KEYWORD + BASIC ,MAKL:.+PR!JC"'-SSOR+K~ YW01~Q 
IS KEYWORD +COBOL ,MAKE+P~OCES50~•KEYWO~D 

IS KEYWORD + COMPASS ,MAK~+PROC~SSCN•K-YWORD 

IS KEYWORD -t FTN ,MAKE•P~OClSSOR+K~YW0-0 ; 
IS KEYWORD +K~TWORORUN ,MAK~+PROC~SSOR•K-TWORD 

+ACTIQN't ~EAD OPTIONAL PARAMETERS OF kUN COMMAND. 

R~AD OPTIONAL PARAMETERS OF RUN COMMAND I 
ABCI IS KEYWORO+flLE,MAKt+PFi~E+l, GET fLLE NAME , :~d~ 

IS KEYWORO+NOEX,MAKh+PNO~X+l, !AHC : 
READ END OF COMMAND ; 
11SG+ER~21. 
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3. 7. IDENTIFIL~TION JF I 'II TE Rt, CM COMMANIJ.S I 

ANY OF THc INT:.RCOM COMMAND:..> I 
lS KE. YWOi< 0 • AL Tli'. : 
IS Kt YWORD • ATTACH : 
lS Kl YWOFi.0 • ASSETS ; 
IS Kl YWORD • BATCH ; 
lS KE vwar..a • BKSP ; 
IS Kl: YWORO • COHBINt. 
lS KE YWORO + COMPARE 
IS Kl YHORO • CONVt..RT 
lS KE YWOk.D • COPYN : 
IS Kl YWORO • CATALOG 
IS KfYWOR.0 • CONNf:.CT 
IS Kf:. YHORO • COPY ; 
IS Kf YWOl\O + COPYCF 
IS Kf YHORO + COPY SF 
IS KEYWOf<O • COPYCR 
IS Kt. YHORD • COPY BR 
lS K£ YWO~O • COPYBCD 
IS Kt YWORD • COPYSBF 
IS Kf YHOFi.O • DISCONT 
IS Kf:. YHORD + EFL ; 
IS KE YWOr<.O • ET. : 
IS I([ YHORO • Ft.TCH 
IS K(YWOkD • FlLl:.S 
IS KE. YWOJ<D • LOCK ; 
IS KE YHOii: 0 • HAP ; 
IS Kt YWORD + Ml SSAGL 
IS Kl YWOfiO • PAGE ; 
IS Kl YHORO • Q ; 
lS KE YWOFi.D + 1<.ETUf<.N 
IS Kt YHORO • R.eNAHt 
IS KE YWORO + REWIND 
IS KE YHORD • SKIPS : 
IS KE:YHO!iO • SAVEFL : 
IS KE. YWORO + SH ITCH I 
IS KE YWOFi.0 + SCREEN I 
IS IQ YWORD + RlQUt.ST 
IS KE YWOl\0 + PURGE ; 
IS Kl YHORD • STORt. I 
IS KE YHOFi.0 + SKI PF ; 
IS Kl YHORD • StTUATt. 
IS KE YHOFi.O + SEND I 
IS Kl YWORD + XEQ • 
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3.a. HISC,;;.LANt.OUS ACTIONS A~U P'{(_L;JCAl. s FO~ T~•lTll'.Ll::;i.llJr.: ) 

f'ACTIONf' SAVE CUl\i-.t:.NT LlNf NlH1BEf... , 
RESTORE CURRENT LIN~ NU~Bt:.~ 

TURN ON SAVED FLAG • 
TURN OFF SAVED FLAG , 
COMPUTE BLOCK ELE.MENTS 
BLOCK INITIALISATION , 
CREATE HOOE INITIALISATIO~l , 
COHMANO MOOE INITIALISATIUN 
~EADY FOR GOMHA~O • 

SAVE CURRENT LINE NUMBER + X I 
HAKE + SAVED LINt + CLINt , HA<E + CLINE + X 

RESTORE CUff;;ENT LiNt:. NUM~Ei\ 1 
HAK~ + CLINE + SAVLO LIN~ 

TU~N ON SAVED FLAG I 
HAKE + SAVED FLAG + 1 • 

TURN OFF SAVED FLAG 1 
MAKE + SAVED FLAG + 0 • 

COMPUTE BLOCK ELEMENTS - Y I 
ADO+ OVE +HEN+ BOS t AOOHULT +BOS + t:.~ + 1 + Y • 

SUBTR + BLKSIZE + Y + TEXTSiZE • 
H~KE + S~VEO FLAG + 0 

3LOCK INITIALISATION I 
COMPUTE BLOCK Ei..t:.HENTS ' .. N~R + 8\;C • PUT OL01...1( ro 

HAKE + HEN + HEN1 • 

C~tATE HOOE IKITIAlISATION 1 

•h .. 1... • 

MAKE + CkEATE FLAG + 1 , M~KE + ACC + U , OLOLl( lf;!JlwLI~-TlJN , 
HAKE + HBN + 11H8N , 11AKF + FLit.E + lJFLl~•L , '1!.'<t • lN:.;~ + 11NSk 

HAKt: + LAST COLUMN + CH • 

C011HAND 1100E INITIALISATION I 
HAKE + CREATE Ft .. G + 0 , "1AKE + ~EN • '~1...._ , MAK'~ • rl._1;~ t "bG::l 1 

KAKE +PVETO+li, HAKE+ PS HOW+ 0, t1Al(E +f.l')Vf~-H~ I l E +i) , 
HAKE +PUNI T+ 0, t1A'KE. + PNOSE.Q +U, H.AKE +PMF .:?t,E:. +l o 
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IS TEXl Rtl-'LACE.MENT r 
tQUAL + CHA~ + T~XT OtLIHlTLR , 

GEl I~l-'UT STRING , 
( lQUA~ + CHA~ + EQUA_ SIG~ , NlXTlHAk • wHhR , 

EQ~Al + CHAR + TEXT JELIMITf~ , ~tT OUTPUT STRING 
MSG+t.RRl&. 

WAS EDIT FlLE SAVED I 
EQUAL + SAVED FL~~ + 1 • 

r; END OF CREATE 100f I 
EQUAL + CHA~ + EQUA~ SlGN 

ABCr SKlP BLANKS o EQUAL + CHAR + FOL CH~R 

~QUAL t SAV::.D CHAR + ~QUAL SIGN ~A~C • 

I<; A ~E:.QUEST TO ADO A LINt. HIJH .i. GIVEN LINE NUMJER + X I 
EQUAL t CHAR t EQUAL SIGN , MAK~ + SAVCD CHAR + CHAR 

READ LINE NUMdER + X , EQUAL t CHAR + EQUAL SIGN • 

:~EADY FOR C..OMHANO I 
ACKNOWLE.DG::. EDITOR MOO[ , HAIT REPLY • 

28 



~. MASTER FILE DIRECTORY MANAG~M~NT 

•ACTION,. COMPUTE MFD ENTRY ADORE:_ SS ' cu MFD ENTRY 
PUT MFD i::,NTRY 
tJE T MFO ENTRY FOR gee 
PUT MFO ENTRY FDR ai.,-:. 
FI ND BLOCK • 
Ot.LETE ENTRY FROM MF:J 
INSERT ENTRY IN MFD 

COMPUTE HFD ENTRY AOO~ESS + X + Y I 
SUBTR + X + 1 + Y , AUOMULT + Y + 3 + 1 + Y • 

GET MFO ENTRY + X ,. Y ,. Z + W - P I 
LSEQ + x + HBN ' COMPUT_ MFO tNTRY AOO~~ss + x + p 

GET FIRST LINE + P + Y GET LAST LINE + ~ + l 
GET FREE SPACE + p + W ~ MSG + LE2 • 

PUT HFO ENTRY + X + Y + Z + W - P I 
~S£Q ,. x + MHBN ' COMPUTE MFO ENT~Y ~oc~tss + x + p 

PUT FIRST LINE + P + Y , PUT LAST LINt + P + l , 
PUT FREE SPACl + P + W ; ~SG + itl • 

GET HFO ENTRY FOR BCC I 
GET HFO ENTRY + BCC + FLB + LLB + 3FS • 

PUT HFO ENTKY FOR BCC I 

PUT HFO ENTRY + BCC + FLU + LLB + sec 

FINO BlOCK + 9LOCKNR + LN - X - Y - l : 
LSEQ + FLN + LN , LSEQ + ~N + ~LN , 

HAKE + BLOCKNR + sec ' 
ABCI GET MFO ENTRY FOR BLOCK~ ~LOCKNR + X + Y + Z , 

C LESS + LN + X , DECR + BLOCK NR , IABC 
LESS + Y + LN , INC~ + BLOCK Nd , IAGC 
HAKt + ace + BLOCK NR I : MSG + l rt.Rt~ • 

HSG+ERR10 

DELETE ENTRY FROM HFO + ENTRYNR - Q - A - B - C I 
EQUAL + ENTRYNR + HBN , OtC~ + HBN ; 
ABCI AOO + C:NTRYNR + 1 + Q ,~~AO t.OIT Filc .\LOCK + fl , 

MAKE + ace + Q ' PUT BLOCK ID + ENTRY NR ' 
WRITE BLOCK + ENTi(Y N~. , 

GET HFO ENTRY + Q +A + B + C 
PUT MFO ENTRY + ENTRY NR + ~ + P + C , 

!NCR + ENTRY NR , EQUAL + ENTRY N~ + HBN , DECR + HBN 
IA9C • 

INSERT ENTRY IN HFD + ENTRY NR+X+Y+Z-T-e~-9N-A-o-c I 
ADO + HBN + 1 + T t 

lL5EQ+T+HH8N,EQUAL+ENTRYNR+T,PUT MFD ENTKY+l+X+Y+Z 1 MAKE+H3N+T; 
LESS+T+ENTRYNR,MSG+EE2~ 
MAKE+BQ+HBN, 

ABCI AOO+BQ+l+BN,READ EDIT FILE BLOCK+HQ, 
HAKE+BCC+BQ,PUT BLOCK IO+aN,WRITE ~LOCK+BN 1 
~ET MFO ENTRY+BQ+A+B+C,PUl HFU ENTRY+UN+A+B+C, 
EQUAL+BQ+lNTRYNR,PUT HFO ENTRY+~Q+X+Y+Z, 
11AK.E+HBN+T; 
OEGR+BQ, IABC> • 
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~. BLOCK MANAGEMENT 

5.1. BLOCK DIRECTORY HANA~tME~T 

5.i.1. HASIC ACTIONS FOR BLOCK OIRECTURY MANAGE~lNT 

t~CTIONt GlT LINE ENTRY IN dLDCK DI~ECTORY 
PUT LINE ENTl{Y IN BLOCK DIRtCTORY 
PUT iJLDCK IO , 
ADD A LINE IN A PA~TlALLY FlLLfO B~OCK Q.FECTOkY , 
DlLETl LOGICALLY LINE FROM ace • 
WRITE LINE ENTRY IN NEXT AVAILA~LE LOCATION OF BCC OI~LCTORY. 

GET LINE ENTRY IN BLOCK OIRECTORY•PTl{+LINEN· • .... INEPOlNTE1<.-XI 
LSEQ•PTR•MENtSUBTR•PTR+1+X,~OOMULT+X+?+2•X, 

6ET LINE NUMBER+X+LINENR , ~ET LINE POINTER+X+LINEPOINTER 
MSG+t.L 4o 

PUT LINE ENTRY IN BLOCK DIKtCTO~Y+PT~+L:NENr +LINEPOINTlR-XJ 
flSEQ+LINENR+LLN : HAKE+LLN+L!NLNUM!3lR) , 
LSEQ+PTR+HEN,SUBTR+PTR+1+X,AQOMULT+X+2+2+X, 

PUT 1..INE NUMBEf.,+X+LINENr( , PUT L.O:NE P01NTEt-.+X+-~NEPU.o.NTEt. 
MSG+EE5 

PUT BLOCK 10 + X 
PUT+BLOCK+!+X. 

ADD A LINE IN A P~RTIALLY FILLED BLCCK OIRECT~RY+P•X+Y-A-B-S-11 
MAKE+A+BOS, 

ABC t OE:.CR+A ,SUBTR .. A +i•B, 
GtT LINL tNTRY IN BLOCK OIR~CTORY+~•S+T, 
PUT LINE ENTRY IN dLOCK ~IRECTORY+A•S+T, 

EQUAL+,•P,PUT LINE ENTRY IN ~LDLKDIRECTORY+~+X•Y 
IABC 

DELETE LOGICALLY LINE FROM ecC+P-X-Y-Z I 

GET LINE [NT~Y lN a~o~K OIRECTORY+P+X+Y, 
HAKF+Z•O,PUT LINE ENTRY IN BLOCK O!R~CTORY+P+Z+Y, 
OIR~CTORY COMPACTION. 

W~ITE LlNE ENT~Y IN NEXT AVAI1..AB1..l LOCATlON OF BCL DlkECTORYJ 
LSEQ+OBPTR•HENt 

(L SEQ+l INES I ZE •BFS t 
PUT LINE ENTRY IN BLOCK OIFf CTOt- Y•DBPT~+C-lNl•i..lNE.PTkt 
INCR•OBPTR: ; 

Rt.QUEST FOR A Nc.W BLOCKI: 
REQUEST FOR I. NE:.W BLOCK • 

• 
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?.1.2. BLOCK O!RECTORY BINARY SEARCI~ A.CTJOti';; I 

~ALTIONP ~LOCK DIRECTORY ~!~ARY SfL~CH, 

FINO PLACE OF lNSlRTION IN JIRiCTU~.Y. 

BLOCK DIRECTORY BINARY SEARL.:H•LN+U+ll-+L, •Nl+.N.?->.-Y-~: 
HAKf+N1+1,MAKE+N2+80S, 
A~CI SUBT~+N2+N1+'1, 

t_ QUAL+M+1, 
<GET LINE ENTRY IN BLOCK OIRfCTGPY+N:-+Ll+Y, 

EQUAL+L1+LN,MAKl+QtN1; 
G~T L!Nt ~NTRY IN BLOCK- O!Rt CTO~Y+Ni+LZ+Y, 

EQUAL+l2+LN,MAKE+~+N21 

MAKl+QtO ) ; 
OIVR~H+H+2+P+R,AOD+Nt+P+P, 

GE:.T LINE ENTRY IN BLOCI( OIRECTO, Y+F+X+Y, 
EQUAL+X-+LN,M~KL+Q+P ; 
LESS+X+LN,MAKt•Nl+P, IAdC 

'1AKE+N;:+p, IAiJC 

IS lNTRY THFRE + LN + PTR - Q -Ll - L2 - Nl - N2 
BLOCK OlkECTOkY BlNA~Y SEAKCH+~N+Q+_l+L2+N1+N1 
LS~Q•t•Q I MAKF+PTR+Q • 

FINO PLACE OF lNSLRTION IN ~LOCK OlµECTOKY+LN+PT~-~-Ll-Li-Nl-N?: 
lQUAL+BGC+HqN,LESS+LLN+~N,AQ0+1~PT~•t•PT~ : 
BLOCK DIRECTORY BINARY SLA~CH+LN+U+L1•L2+Ul•N2 

EQUAL+Q+O, 
ILESS+L1+LN,LESS+LN+L2,A10+N1+1+FTR, 

ADO A Nt.H LINE t.NTRY IN A PA~TIALlY FILllU "!LOCK n1~~-ClU~Y'+f"'Tr-+J+L: 
MSG•EE&J: 

MkKE+FTR+Q. 

5.2, ACTIONS FOR THL J'1At<AG'::M~Nl ')l- lHt. 1:..XT 3.STlUN Of' UllJCK l 

tACTIONf" ADD TO , STACI( t STACK LAST , 
READ TEXT OF LINE FROl1 Trlt. TEq_MJ1'4AL A=~u ·;;rn~:~ IT l;~ i3LlJ\,,(,, 

AUD TO + XCHAR + LISTNAME + MAXLIST + tuRRr~T PTR : 
EQUAL+CHAR COUNT+CHAkP~~WJ, 

STACK•WORO•LISTNAME•MAXLIST+CUR~ENT PTR, 
MAKE+WORD+XCHAR,MAK~+CHAR COUNT+! : 

AODl1ULT•WORO+CHA"'- S.i.Zt•X CHA..;+WOl-lJtj,NLK+(.,fl,." LVLHIT. 

STACK +X • LISTNAML + 11AXLIST + CURR~NT PTR s 
LSEQ + CU~RENT PT~ + MAXLiST , PUT + ~ISTNkME + ~llk~tNl PlR t X , 

IN~R + CURRENT PT~ 
11SG+EE7 • 

STACK LAST + LISTNAME + HAXLIST + CURRENT PTR t 
ABC I (EQUAL + CHAF-; COUNT + CHATiPE" WO , 

INVtRT + HORD , STACK • HORD + llSTNAM~ + MAXLIST + CURRENT ~TR, 
HAKE. • WORD + :,, , MAKE + CHAR COUNT -+ J : 

AOOMULT + WOKO • CHAK s:zt + FILL CHA~ + WOKll 
INCR + CHAR COUNT , tABC) , 
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RE~D TEXT OF LINE FROM THE TERMINAL ANO STORE IT IN OLOCK I 
MAKE + CHAR COUNT + l , 
ABCI £QUAL + CHAR + EOL CHAR , 

STACK LAST + ULO~K + BLKSIZE + LINtPTR 
DECR + HFS , INCR + LINEPTR : 

ADO TO + CHAR + 9LOCK + 9LKSIZ~ + LIN·.PTR 
NEXTCHAR + CHAR , OECR + RFS , INGR + LINF PTR , IAJC • 

5,3. ULOG~ TRAFFIC MANAGEMENT 

'tACT!ON" COMPUfi:. OLO F3LOCK Ot.SCR:IPTDR t_NTRit.S 
Fill IN OLU BLOCK UESCFIPTOR 
~fQUEST FOR A NEW LILOCK 
CLOSE EDIT FILE , 
~LAD ~DIT FILE BLOCK • 

COMPUTE OLD BLOCK OESC~lPT011 ENTRlES : 
MAKE + LLB + CLIN~ , SUBTR + Bl~SIZ. + LINlPTR + ~FS • 

FILL IN OLD BLOCK OESC~iPTOr 
EQUAL + i:ICC + 1 ; 
COMPUTE OLD BLOCK DESCRIPTOR t.NTK.lc S , 

PUT HFD ENTRY FOR BCC • 

REQUEST FOR A NEW BLO~K I 
FILL IN OLD BLOCK DESCRIPTOR , 

WRITE BLOCK + sec ' !NCR + sec 
LESS + MHBN + BCC , MSG + EE3 
HAKE + FLB + CLINE , BLOCK INITIALISATION 

CLOS!:. t.DIT FIL£ I 
FILL IN OLD BLOCK DESCRIPTOR , 

MAKE + FLN + FLINE , MAKE • LLN + LLB , ~RITE OLOCK + DCC 1 

MAK~+~OIT Filc ~MPTY • 1 • 

kEAD EDIT FILE BLOCK + RLOCKID -X - Y - Z I 
GET HFO ENTRY + BLOCKIO + X + Y + Z , 

HAt<E + FLB + X , MAKE • llB + 'f , MAKE + 8FS + Z 
HAKE + sec + BLOCKIO • t-,E><O BLOCK + BLOC'<ID 

5.4. ACTIONS RELATED TO BLOCK COMPACTION ) 

,.ACTION't BLANK REMAINING ENTRIES IN dLCCK DI-.:ECTOf<.Y ' 
BLOCK DIRECTORY COMPACTIO~ 
COPY UP LINC. OF TEXT , 
RESTORE. LINE OF TEXT t 

CHANGE LINE POINTER IN BLOCK lll~ELTORY ENTRY , 
FILL SACK TEXT , 
TlXT COMPACTION , 
BLOCK COMPACTION , 
RESTRUCTURE BLOCK • 
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')LANK k~MAINING ENTkI[S l'J '.iL'JCK. OT~F.(;T.·P~Y ;. '( 1 

ABCI ~SEQ t X + ElUS • 
PUT t BLOCK ;. X ;. MINU'.; JNE_ , l'·J~:P t X :;.J.~ 

9L0CK OI~ECTJ~y COMPACTION t J - ~~ - X Y t 
MAKE. + SP + i , MAKE-: + U'3PTC: ;. 1 1 

~8Ll GET LINE ENT~Y IN 0LOCK OI~L~T~~y J:iPTR. t K ;. Y , 
c.QUAL t X + LLe 

I EQUAL + SP + 03PTR 1 1AKE + 1 + ~ 
'1i<Klt(lt1 

AOD + lJBPf~ t 1 +SP , ElLA~K Rt.~>'.I.\Jlt.u ~.r,T~lt3 i~J ·iLC:~-<. !lf.:.(l1Jl-IY 
{ t.QUAL t X + (I t INC~ + JelPTR , 111.: 1~ 

EQUAL + SP + OBPTr ' .. Ne-<. + l:1'.PTi 1~.,,,.-, '_}:"> • : .. le. 
PUT LINE ENTRY IN BLOCK OIK.. CTQR.Y + 3P t Y t Y , ~··~K + ,c 

INCR + DOPTR , : Cl.BC > 

COPY UP LINE OF TEXT t X + Y t N I 
MAKL + N t 1 1 

ABCt GET + tiLOCK + Y t '"CJ!-?:;) PUT + :11:,..JTt;XI • X ;. ~iu1?U , 
MAf.,KED + WORO 
!NCR + N INCR + X INC~ ;. Y , :AOC , 

KESTORE: LINE OF TEXT + X I 
ABCI G~T + NEWTtXT + X + WORD, PUT 

M;.i.RKE 0 t WORD ; 
INCR + X , !NCR + LIN-PTK , LlLC~ + 

~LJC< t LTN• PT~· 

CHANGE LINE POINTER IN BLOCK DIRECTORY ~NT~Y • A + L - X - Y 
~ET LINE ENTRY IN 9LOCK UIR~CTORY t A + x Y , 

PUT LINE ENTRY IN BLOGK OI~EtTO~Y + A + X + [I • 

FILL 6AC..K TEXT + L - Q - X : 
ADD + BOS t 1 + LINt.PTR , .iO.K~ + Q + 1 , MAK._ + DHPT~~ + .:. , 

PUT POINTER IN LINE ENTRY + OHPTR • llh~PTR , HAKL+~FS+LI:ifPT~, 
ABGI GET + NEWTEXT + LI + WORU , FUT • BLOCK + Lit1£1-'T-! + .~UR:) , 

HARKED + WORD , 
I EQUAL + Q + L ; 

lNG~ +Q ' INC~ t lINEPT~ ' INCq • UilPTR .~oo t LI~lPT~ • l • A • 

PUT POINTER IN LINE t.NTRY· t ORPTR t X , :A:JC J 
!NCR+ Q, !NCR+ LIN1.PTR: , :Jtcr: + tlFS , IAF!C, 

TEXT COMPO.CTION + Q - Pi - X - Y - CT : 
EQUAL t Q + 0 ; 
MAKE + OBPT~ + 1 , M~KE + Pl t 1 , M~KE t ~T t 
O.BCI GET LINE ENTRY IN BLO~K O!Rt.:TORY + O~PTR ;. X t Y , 

(Lt.SS + FLN + X , MO.K_ t FLB + X : 
EQUAL + X + MINUS ONE , 

DECR + OBPTR • GET LINf ENTKY IN BLOCK DIR~CTURY + UuPrR tX ... , • 
HAKE + LLB + X 1 

KKKI ADD + P~ + CT + Pi t SUBT~ + TEXTSIZE + Pi + dFS , 
FILL BACK TtXT + Pi , PUT ENT~Y IN HFQ : 

EQUAL .. X ,. LLB , COPY UP LINC OF Tt XT + Pi + Y t CT , :KKK 
COPY UP LINE OF TEXT + Pi + y + CT • lNC, + n,)PTr. :AuC • 

BLOCK COMPACTION - 0 I 
DIRECTORY COMPACTION +a '· Ttxr lOMP-~TION + J. 

RESTRUCTURE BLOCK I 
~QUAL • FLN + MINUS ONE • DELETE ENT~Y F~OM HFD t sec 
BLOCK COMPACTION • W~ITE e~oCK • 
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5.5. ~LOG( SPLITTING ACTION~ 

tACTIONt FINO PLACE OF SPLITTI~G , 
FINO LINE LIMITS FOR THF ~E~ ~LOCK , 
SAV~ LIN::. NUMBEP'.) AND lfXT OF Llt,t5 , 
RESTORE LINf NUM~ERS ANO TEXT OF ~~NFS 
REAR~NG( OLD GLVCK 
BLOCK SPLlTTIN~ , 

IS LINE WITHIN BLOCK CURRENTLY IN lORE t X 
EQUAL + ace + HON • ~s(Q + FL3 + x 
LSlO + FLB + X , LS~Q t X t LL~ , 

iS iT A KEQUEST TO ~EP~ACt AN CX1Sl#~G ~INE + X + Y - Z I 
IS ENTRY TMERt + X + Z ~AKt t Y + Z • 

FIND PLACE OF SPLITTING + P + Ni + NZ - X - Y - D 
' I MAK( + DBPTR + 1 , 

ABCI ;er LINE ENTRY IN 
MARKLD + X , OIVRLM 

( EQUAL + R + C , 

8LO:K OIHf:TO~Y + 03PTR + X + Y , 
U9PTR + 2 + U + K 1 ADD + 0 + i + P , 
MAKE + N2 + 0 : 
MAKE + N2 + F- I 

SUdTH + 00PTR + N2 + Ni 
IABC 

FIND LINE LIMITS FOR THE NtW BLOCK t ~1 + ~2 + P + N2 - X 1 
GET LINE ENTRY IN BLOCK OIRF.l TO~Y + P + Li + X , 

ADO + P + NZ + Y , 
GET LINt lNTRY IN BLOCK DIRLCTOKY + Y + L2 + X • 

SAVE ~lNE NUMqe~s AND TEXT OF ~~NES + p + N2 - x - y - LN - PTR - Q I 
MAKE + X + 1 , HAKE + Y + i t ~AIU + Pi + P • 

ABCI GET LINE ENTRY IN BLOCK Dl~EClO~Y + ~1 + LN + PT~ , 
PUT + NEWLINt + X + LN ,LOfY U~ LI~E OF TEXT + PTR + Y + Q , 

EQUAL + X + N2 ; 
ADD + Y + Q + Y , INCR + X t INC~ + P1 , IABC • 

R1=:STORf LINE NUMBERS ANO TEXT OF LINE + NZ - X - Y - LN I 
0

MAKf + X + 1 t MAKE+ OBPTR + 1 1 MAKt.. + Y +it MAK~ t FLN + CllN1-, 
ABCI GET + NEWLINE + X + LN , 

PUT 1..INE E.NTRY IN BLOCK Llll<[(. TOL(Y + DUl·TR + LN + LINEPTR , 
RESTORE TEXT OF LINE + Y , 

£QUAL + X + N2 , MAK~ + LLU + LN 
INCR + X , lNC~ + DOPT' , IA~C 

R.:.A~ANGE OLD BLOCK + P + NZ - Pi - N I 
MAKE + Pi + P , AOO + P + NZ + N , 

ABCC DELETE LOGIVALLY LINE FROM BLOCK t Pi , 
lQUAL + Pi + N , BLOCK COMPACTION ; 
INCN + Pt , IABC • 

BLOCK SPLITING - P - N1 - NZ J 
FlNO PLACE OF S"PL.lTTING + P + N1 t N2 , 

SAVE LINE NUMBERS ANO TEXT OF LINES + P + NZ , 
REARRANGE OLD BLOCK + P + NZ , 

REQUEST FOR A NEW BLOCK , INCR + HCC , 
RESTO~E LINE NUHBl~S ANO TEXT OF ~INES + N~ , 

INSERT ENTRY IN HFD + 8CC + Fl~ + LLB + aFs 
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&. THE EXECUTION OF EOITGR COt'MANlJS. > 

tACTIONt EXECUTE 1 COMMANU FXECUTICN , GO IT 

EXEGUTt + LODE + SLINE + LLINi + SLCL + t:OL 
EQUAL+COOE+LCHAR,LIST BLOCK+SLINf +.:.Ll1:c.+SCOL+o CJL ; 
fQUAL+CODE+DCHAK,OE;..ETE F: 0'1 o ... oci<.+S1._NE:+lL~Nl+S!;CL+lc.lL .. 
tQUAL+COOE+TCHAR,REPLACE TEXT I~ ~Lqc~+SLlN~•- LIN. •~CJL•-~Ul 
tQUAL+CODE+SCHA~ 1 SAVE B~OCK+S ... INf+E._:tlE+SCO .. +lGOc. : 
MSG+EE"l • 

CQMMANO EXECUTION+CODE+SL..+f.+SC+EC-._~-X-Y-8~0CK~~ 
EQUAL+ERRORSW+1 ; 
MAKE+LN+SL 1 FIND 8LOCK+BLOCKN"1+LN , 

ABCI kEAO EDIT FILE RLOC(+8L..0C(~~ 

EXECUTE+CODE+SL+EL•SC+E~ , 
LSEQ+EL+LLB : 
INCR+BLOCKNR,Gt T "IFO t"NT'{Y F O~ BLOL><+'~LGC'\~lr!+LtJ+ 11+ T, 
IA.BC 

oa IT + CODE - SL -EL - SC - ~c I 
Rt.AO St:Lt.CT!Vt PARAMt..Tc.f.?.S OF COMMllND+SL+~.l+_;t;+t:~+CUJF_, 

COMMAND EXECUT!ON+CODE+~L+EL+SG+EC • 

6.1.1. LIST COMMAN:l EXFCUTION 

"ACTIONt LIST LINE NUMi3ER 1 L.ST TEXT Of ~ ... NE.11..J.Sl •l'-UCK. 

13 SE.ARCH Tt.XT PRESLNT I 
EQUAL+INP.SW+i • 

OOFS LINE CONTAIN SF ARCH Tt.XT+A+~+G-X-Y-t1-C1';l-LCNT-w1-wc-c1-c, -Crl1-CH2: 
DIVRE H+8+9+K+Y 1 !'tAKE+CNT+1, MAKE. +LGtlT +1, AlJlJ+ X +A +,.,l, MA<~ +W.:'. + l, M.> r<E +C ,_ + 1., 
(tQUAL+Y+O,HAKE+L1+~,0ECR+W11 

HAK1-+Cl+YI t 
All DECODE WORD INTO CHARACTERS+BLOCK•Wl+CHlRllCT~kSJ, 

OlCOOE WORU INTO CH~R~CTEkS+lNPTEXT+W?t~H~~-LTl~S?, 

ABCI GET+CHARACTERS1+C1+CH1 , GEl•~rlARASTERS~+t~+CHi 

t:QU AL +CH 1 +t. OL CHAR, 
LESS+CNT+INCNT 1 FALSE_ 

AUU+CNT+LlNlCNT+M, ... ESS+EC+M, F1·1..3E. ; 
<EQUAL+CH1+CH2 1 INC~+C1,INCR+C2,JtiC~+CNT, 
llESS+INCNT+CNT, TRUE.; 

(Cl I L..ESS+C1+91lNC1 +Gl t INLP+LINECNT, 
811 llc.SS+C2+9,lNCR+CZt :A1c: 

M~Kf+C2+1,INLR+W2, 1µ11: 
HAKE+C1+1,INCR+W11 101)): 
HAKE+C2+1,MAKE+W<:+1,MAKE+t:NT+1, ICll. 

IS LINE TO BE CONSIDERED +POINTE.~+SCOL+ECOL l 
IS SEARCH TEXT P~E.SENT t 

DOfS LINE CONTAIN SEARCH TE_XltFO!NlER+SCOL+ECOL 
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L ... ST .... .i..lllE NU'1Jt.F + .. N : 
lJUAl + ~SUP + 1 ; 

OUTFUT lI'k. NUM'3-..K + LN 

L,._SJ TfXT Of" :..iN!:. + TXPTI\ - :..1 - CNl : 
i'IA(-E.+CNT+l, 
AJCi UECGOE ~QRJ INTO CHA~ACTE~S+~lOC~+TXPTl+C~l~~CfL~Sl, 

MAKt+J+l, 
NXTI ·.i::f+CrlA~ACf(R'.>l+Qt~HAR, 

~auAL+CHAR+LULCHA~ : 
PF.SYM+CHA"- 1 lNC.~+CllT,_'4Lr tT)(-PJ~, 

~·QUAL+·~ ... ~' tAlC: : 
INCR:+IJ, 
(l~EO+C~T+LJ\jESIZE, t~xr; 

i'l'.'iG+~ ;.., 35) ~ 

LIST LINE +LINE NUMLJER: + TXPT:.? + 5C.Ol it.CUL I 
.i..S LIN!:. TO ~E CONS1DEkLO+TXPT~+sca~·~cOL, 

LIST LINE NUM8ER•L!NE NUMUER, 
LIST r:.xr OF LINC:.+JXTPTR • 

LI :5 ·r 'il OSK +S1.. •E:. i... +S C+EG- 1..i NF N'1- PO l NT E rt I 
(E_r)U><l+!.DIT FIL£ EMPTY+J,MSG+f~i<'.1',: ) 
(!) LNT~Y TH~R:~+SL+O~PTR:: 

MSG+Ert1\31J, 
A~C: GtT LINE ENT~Y IN ~LOCK DIREClCRY+UUPTR+LINlN~tPCI\jTt~, 

LIST LIN~+LINENB+POINT~~•SC•~C, 
LESS+LINEN~•EL,LESS+LINlN~+LLJ, 

ING~+OBPT~, IABC: 

VEJO PR.OCE.SSI:'llt.+TXTPTR+-LNI 
fQUAL+PVETO+l.1..lST ~iNE NU~J[~+~N,LISi TEXT OF lfNl+TXTPT~, 

~AIT REPLY, EQUAL+REPLY•YES. 

~.1.2. UELETE COMMAND EXECUTIUN 

tACTlJNt U~L::TE. o..I!'.£ ~ ULLET[ F-~OM JLO,.K • 

D~t~TL l!Nt+P+COL1+COL2+LN-Y I 
GET o..lNf E~TiY lN 11..0CK uI~ELTO~Y•P• ... N+Y, 

rs L1Nf TO BE CONSIOE~f ~·r•COL1•COL2, 
varo PRJCtSSING•P+LN, 

DELETE LOGICALLY LINt FRO~ ace: 

UlLET( FROM ~LOCK+Sl+El+S~+E~-LN I 
fIS ~NTl<Y THt:.Rc+SL+DRPTR: 

MSG•f:.~R31 J , 
ABCl DELFTE LINE+D~PTR+S~•EC•+LN 

Lt.SS+LN+LLB, 
(L£SS+LN+EL,INLR•DBPTR, :AdC 

NXTI REST~UCTURE QLOCKJ 
I NXT • 
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0.1.3. TEXT REPLACEMENT COMMiJ,NC t:Xfr'UTl:JN 

tACTIONt REPLACE TEXT IN HLOC~ 1 ~tPLAC!: Tf~tT ,iN 1..._\if- • 

R_PLACL T~KT IN LlNl+POINrL~+sc·~c·L~l 
iS L.i:NE. TO BE CONS;.OE!<.E.O•PU.i:NTl-...+~C•E-:l, 

VlTO PROCESSING•PO!NT~R+LN , 
ACTUAL TEXT REPLACt.Mi..NTtPUlNl1 ~+:.".+,c. 

~EPLACE TEXT IN ~LOCK+SL+EL+SC+EC-LlNt~i-~u~NT[• 
IIS ENTRY THERE+SL+0~PT~; 

t1SG+t.RR31 } , 
ABCI GET LINE. DESCRXPTOR+QqPJR+Ll~EN8•PJl~T~R, 

~EP1...t.CE .TEXT r'N LINEtPOif><flf:=+S..;+fL.+LiN~N1·, 
LSEQ+llNENB+ll~oLSfQ+LlNL~!l+t.l•l~~R+L~~T~,:t~L; 

6.1.~. SAVE COMHANU EXECUTION 

l"il.L.TION+ TKANSFER LlNt: Fl{JH dLOL><. TL JUFl'Lk , 
SAVE BLOCK • 

TRANSFER LINE FROM BLOCK 10 ~UFF£R+P0I~Tt.~+LN+SC+~C-X-YI 
!S 1...INE TO JE CONSlOEkEUtPOiNTE~.+SC•l• 

VETO PROC~SSING+POINTERtLNt. 
sue T K +INPUT RECOR') SI Zt.-. PJUFFr P+ x' 

LSEQ+LINESIZE+X, 
(A9CI SAVt LINE NUMBE~+LN 1 MAKE+Y+P0l~lrk, 

NX TI GE: T +BLOC. K+'f +CHt.R1 1 PUT +BlJFf- 1'" ~+P-'.UFF ~ R +GHAR1 , 
HARK~O+CHAR1 1 HAK~+POINT~R+X; 
INCR+Y 1 lNC~;PBUFFEk, INXTI : 

WRIT~ OUTPUT KLCORD+R~CNJR,INCR+RtC~·1~,M~K +P1\UFF ~•l, 
I ABC • 

SAVE: BLOCK+Sl+EL+SC+E;;-POINT ER-LI:N"EN':3 I 
<IS ENTRY TH~Rl+SL+D~PTR!MSG+~H~Jl) , 

HAKE+ Pi3UF FER+ 11 
;.0C1 GET LINE ENTRY IN BLOCK rJIRECTCIRY+Jtl?lRtLir-.ifNE!•PllI~lft..r<, 

TRANSFER lINi:: FROM HLOCK TO ijUFF!:R+POINTlr<+llNEN"'tSl'+!:_C, 
LESS+ LI NEN8+LLB 1 LESS+ LI NENi1+El ~I NCR+O·\PTR, I AHC : 
E~UAL+LINEN~+EL; 

tQUAl+LlNtNB+LL81MAKE+OBPTRtl. 
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6,2, tDIT COHHANU fXLCUTlDN 

"ACTION .. TRANSF::.R LINE FRUM INPUT £JUFFU? TO 0LOCl{ 1 

EXECUTE EDIT COH~ANO • 

TRANSFER LINE FR0"1 INPUT OUFF!:R TO tJLO:::K I 
AAA I t QUAL+P".ic.OUt.NCt:+1, 

IAgc1 LSEQ+OBPTR+HEN,LSEQ+LINESl2E+ers, 
!PUT LlNE [NTRY IN t3LO~K !.lI~EL TORY+Oi3PlR+ClINf +LINFPTR, 
NX T J C,F T +BUF FE. R+PB UFF ER +·CHA Ri , I N:P + P 3UF FER, 

::.QUAL+CHAR1+~ol CHAR, 
STACK LA$T+BL0CK+~LK'.JI/f +LINEPTl'i,DECR.+'H'S, 

lf'ft..f..fME:NT LINE. NUHB~_R,IN<,1(+0,lPTI{ ~ 

ADD TO+CHAl{l+BLOCi<:+lJLK~IZt +LI1<c.PTR 1 !Jt.C~+BFS, rNXT); 
,.fQUEST FOi< A NEW B1..0CK1 J!IAAJ: 

"1LAD TH;;. SEQU·.NCL NUH!:k.R OF LlNt.+CLIN. 1 ;AiJC : 
MSG+E.f'.R3b • 

EXlCUTE EDIT COMHANU 
F<IAS t:.DIT FILt. SAV::.01 

(TURN OFF SAVED FlAG1MAK€+~LlNF+O·F1..~Nl:.1MAl{6+i:JCC+( 1 
BLOCK INITIALISATIONoM~KC+U+l,MAKf+EOll FILE ~MPTY+1, 

NXTt READ INPUT FILE kECORD+U, 
IS IT CND Of FIL[,CLOSE EDIT FILt: 
INC~t-Q, 

-'BCI TRANSFER LINE FROM lt<:Pi.JT ilUFFf R TO ULOCt<, 
LQUAlt-PBUFflRtlNPIJlRtCOROSTZ~, INXT 
INGR+Q, IABCI; 

MSG+tRR33 , TURN ON 5AV.O FLA&. 
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6.3. ADO COMMAND EXECUTION 

+ACTION~ PROCESS THE REQUEST TO ADO A LINE WlTH A GIVEN LINE ~UMJER, 
EXECUTE ADO COMMAND 

PROCESS THE REQUEST TO ADO A LINE WITH ~ GIVE~ LINf NUMJ~R: 
HAKE+EOIT FILE EMPTY + 1, 

STR1 IS LINE WITHIN BLOCK 't..URRENTLY IN CORE+~LJNE, 
(QQQI IS IT A REQU~ST TO R~PLACl AN ~XISTING LINE+CL1Nt+PTR 1 

( LSEQ+L I NESI ZE + BFS, 
ABGI PUT LINE ENTRY IN BLOCK OIRECTU~Y+PTR+CLI!J~+LINEFTK1 

READ TEXT OF LINE ANO STOR~ IT IN BLOCK : 
DELETE LOGICALLY LINE F~OM BCC+PT~,CLOCK COMP~CT10!4, 
tNXTI LSEQ+LINESIZE+BFS 1 

FIND PLACE OF INS~RTION IN OIRECTOKY+CLIN~+PTR, IABC 
BLOCK SPLITTING, IST~ J); 
INXT 1 ; 

WkITE EDIT FILE BLOGK,FIND BLOCK+BLKID+ClINE, 
READ EDIT FILE BLOCK+BLOCKID , tSTR • 

EXECUTE ADO COMHANO+ALINE+AINCRI 
<EQUAt+PINCR+1,HAKE+.iNCk+A ... NCK.: J , 
HAK~+CLINE+ALIN~, 

ABCI IS IT A REQUEST TO REPLACE AN EXISTING LINE+CLIN~+Y, 
HSG+ERRl ; 

IS ENO OF CRlAT~ MOO_ ! 
OUTPUT LINE NUHBEK+C~INE, 

PROCESS THE REQUEST TO ADO A LJl~E WITH A 1:,IVlN LINC !JJMU£R, 
INCREMENT LINE;. NUM3t.R, IA~C ·· 

&.~. RESEQUENCE ~OHHANO EXECUTION 

•ACTION• i::.XECUTE RlSt.QUE.NC .. COMHA~D • 

EXECUTE RESEQUENCE ~OMMANO+R~INE+RINCR-X-Y-ULKIDI 
HAKE•8LKI0·+1, HAKE +CL I NE +RLI'Nt.., MA Kl+ I NC Rt R INCR, HA Kl +FLN+CL I Nt , 
ABCI READ EDIT FILE BLOCK+BLKIO,HAKE+O~PTR+l,MAKE+fLB+CLINE1 

NXTI GET LINE ENTRY IN_ 6l0CK OIRECTOf..'Y•Oi3PTR+X+Y, 
PUT LINl ENTRY IN BLOCK O!Rt CTORY+U8PTR+CLINE+Y 1 
EQUAL+X+LLB,HAKf+LLB+CLINE,PUT MfD LNTRY fOR ecc, 
lEQUAL+BLKIO+HBN,M~KE+LLN+CLINt,WRlTl 8LOCK•ULKIO: 
INCR+BLKIO,INCREHENT LINt. NUMflLR,WRIT:.. BLOCK+BLKIO,:AOCI; 

INCR+08PTR,1NC~EHENT ~INE NUMB£·, tNXT • 

6.5. RUN COMMAND EXECUTION 

•ACTION+ EXECUTE ~UN GOMHANO. 

~XECUTE RUN COHHANO I 
{EQUlL+PFILE+O ,HAKE+FILE NA Hf + EOITt I , RUN PROGRi:.M • 
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7. EDITOR NUCLEUS 

r.1. COMMAND P~O(ESiING 

c.~i:.ATi COMMAND J 
~S KLYWO~O + ~~E~TE , 

REAU OPTIONAL PARA ME Tt RS OF CR EAT~ COMMAND • 

ADO COMMAND - ALINE 
lS KEYWOFdJ + AUO 

READ OPTIONAL 
EXECUTE. ADO 

LIST ~OMMANO - H I 
lS K~YHORO + lIST 

- AJNCR I 

• PARAMl TE RS OF ADD CCMMANO + ALINE + AiN~R , 
COMMAl~D. 

MAKE + W + LCHA~ , ilO IT + W • 

DELETE COMMAND - H I 
lS KEYWORD + DELETE 

MAK~ + H + DCHAR 00 IT + H • 

SAVE COMHAND H I 
lS KlYHORD + SAVt 

MAKt. + H + SCHAR JO IT + H • 

TE~T REPLACEMENT COMMAND - H ; 
lS TEXT kEPLACEMfNT , 

MAKE • H + TC.HAR , DO IT + H • 

EDIT COMMAND I 
lS KEYWOkD + £UIT 1 

REAO NAME OF SOURCE FI~E • 
RcAD OPTIONAL PARAM~TERS OF ED!J COMMAND 1 

EXECUTE EDIT CO·MMAiND • 

FORMAT COMMAND l 
IS KEYWORD + FOR~AT , 

READ OPTIONAL PA~AMETERS OF FORMAT COMMAND • 

~ESEQUENCE COMMAND - RLINf • RINCR I 
IS ~EYWORD + R£StQUtNC~ ~ 

READ OPTIONAL PARAM.ET'fRS OF R€SE-QUt::NCE C0Hi1ANO +RLINE + RINCR , 
EXECUTE KESEQUE~CE COMMAND + ~L~Nt + RINC~ • 

RUN COl'1t"IAND # 
IS KEYWORD • RUN , 

REAU NAME OF PROCESSOR , 
);.£AO OPT lON~L P.t.1Rkt1£TERS OF RUN COi.fMANO , 

EXECUTE RUN ~OMHAND • 

OTHER EDITOR COMMANDS I 
LIST COJ1M:O.NO ; 
SAVE COMMA"iD ; 
.Of.LE TE COMMAND 
t.OIT COMMAND ; 
TEXT REPl.ACEMENT COMMAND 
ADD COHMANO ; 
K£SEQUENCE CO'HMANO 
RUN COMMAND ; 
FORMAT .C.011MAND • 
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tOJTOR TERMINATION I 

IS KEYWORD + BY • 

INTERCOM COMMAND I 
ANY OF THE INTERCOM KEYWORDS , lNTERCOM ACTION 

ADD A LINE TO THE EOIT FILE 1 
IS A VALID LINE. NUHOER + X , HAKl + CLINE t X , 

PROCESS THE REQUEST TO ADO A LINE WITH A GIVEN LINE ~UM~~~ • 

7.2. THt. HCART OF THE EDITOR I 

•A~TION• START EDITOR ' COMMAND Hant ' ~~E~TE MODF • 

ST ART E.DITOR I 
MAKE+EOIT FILE EMPTY +0,TURN ON SAVEU FL~G, 

MAKE+BCC+.O • 
GR.EATE HOOC: I 

WAS EDIT FILE SAVED , 
( TURN OFF SAVED FLAG , ~REAT~ MOOE INITIALISATION , 
ABCI OUTPUT LIN~ NUMBcR + CLINL , 

rs A REQUEST TO il.OO A LINE; WITH A GIVt:N LINC. t.UMLl[K t x ' 
SAVE CURRENT LINE NUMBER + X , 

PRO,Ct.SS THE Rf.QUEST TO ADD A LlNt. WITH GIVlN Lll'-E NUMGE{ 
RESTORE CURRENT LINE NUMBER , :ASGI; 

IS END OF C~EATE MOOE , CLOS~ EDIT FILt ; 
W~ITE ENTRY IN N~XT AvAtLABLt. LOCATION OF JCG orR~CTORY • 

READ TEXT OF LINE F~OM THE TER~INAL ANO stoRE IT IN BLOCK 
INCREMENT LlNE NUHBE~. lAac1: 

MSG + ERRi , TURN ON SAV::.O FLAG • 

COMMAND HOOE I 
NXTI R~ADY FOR COHHANO , 

ABCI READ KEYWORD , COHHANO HOOE INITI~LISATION 
CREATE COHMANO ; 
A.OD A LINE TO THE EO.i. T FILE , 1i:.RC ; 
OTHER EDITOR COMMAND t lNXT ; 
INTERCOM COHHANO , INXT ; 
EDITOR T~RHINATION , EXIT TD INT,RCOM HODi 
HSG + ERR18 , ·1 NXT • 

EOITOK I 
START EOITOR , 

NXTI COHHANO MODE 
CREATE MODE INXT 

•RESULT+ EDITOR • 

Received. by Pti.biishing 'Department 

on March 30, 1977. 
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