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EVALUATION

Th is report con ta ins the user ’s manua l an d software documen tation for

the MULTICS Remote Data Entry System (RDE) developed under Contract F30602-

77-C—0174. The ROE System was developed to allow the users of the MULTICS

Pattern Recognition Facility the ability to enter data remotely from a

Tektronix 4921 floppy disk or a 4923 tape cassette which are attached to

their 4014 terminal .

The MULTICS Pattern Recognition Facility , which includes the MULTICS

vers ions of WAVE S, a wave form process i ng system , an d OLPARS (On-Line Pattern

Analysis and Recognition System), is available to remote users via access

over the ARPAN €T.

Once the data is in the MULTICS System, programs are provided which

give the user the ability to restructure the data set on-line or to perform

clustering analysis on the data set. Volume I of this report contains the

documen tation for RUE , an d Volume II conta ins the user ’ s manual for the

clustering analysis additions to MULTICS OLPARS . This system is a major

enhancement to the MULTICS Pattern Recognition Facility which provides the

Air Force wi th a powerful capability for solving a wide range of target

identification problems in the areas of comand , con trol , conm~unications and
intelligence.

PATRICIA J .’S.$AS~IN GER
Project Engineer
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F I N A L  REPORT REMOTE DATA ENTRY
SECTIO N 1 — INTROD UCTIO N

1 INTRODUCTION

OLPARS (On Line Pa t t e rn  ~naly si s  and Recogntion ~ys tem) was

conceived and implemented by RADC and PAR corporation as an

interactive pattern analysis and recognition tool. Implementation of

OLPAR S on the Honeywell Information Systems (HIS) 6180 Computer

f a c i l ity at RADC ( MOOS — MULT ICS OLPARS Opera ting System), has made

the syst em available throug h the ARPA NET, Consequentially, users

throughout the country have used OLPARS in the solution of their

pattern recognition problems.

The Remote data Entry (ROE) system was designed to permi t  persons

using OLPARS throug h the ARPANET to transmit and receive vector and

waveform data to and from a remote storage device. Waveform data to

be analyzed using WAVES (Long Waveform Analysis System) may also be

transmitted and received using the RDE system .

This report contains a description of the ROE system , its use,

and the programs it contains.

The RDE user ’s manual is described in section 2 and gives

complete instructions on how to send data back and forth to MOOS and

WAVES. The Command Translator System (CTS) is described in Section 3.

CTS is desig ned to enable a user to edit his data once it is in the

MULTICS system. Sections 4 and 5 g ive functional descriptions of the

1—1
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SECTION 1 — INTRODUCTION

ROE and CTS systems and are designed for software maintenance

personnel. Section 4 also contains a description of floating point

conversion routines that were implemented under this effort.

- , 
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F I N A L  REPORT REMOTE DATA ENTRY
SECTION 2 — ROE USER’S MANUAL

2 RDE USE R ’S MANUAL

2,1 General Remarks

This section contains descriptions of all RDE user functions . It

is designed to provide a novice user of the system with sufficient

information to allow for easy use of the system capabilities.

Description of the computions performed by each system program is

documented in section 4.

The standard terminal from which RDE commands are executed is the

Tektronix 4014—1 storag e tube display. Attached to the 4014—1 are a

4921 single disk drive , a 4922 double disk drive , or a 4923 tape

cassette device. The 4923 device can control the 4014—1 screen only if

there is an attached 4921/4922 device. A hard—copy unit may also be

attached to the 4014—1 terminal , but is not essential for the

operation of the RDE system .

User function calls are entered throug h the terminal keyboard ,

and consist of simple program names followed by any required or

optional parameters. Within the system prog rams , dialogue concerning

additional information recuired for program operation is handled by

standard terminal input/output operations as specified in this

section.

_  

2-1
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FINAL REPORT REMOTE DATA ENTRY
SECTION 2 — ROE USER ’S MANUAL

In the MULTICS system , program—calling arguments are specified as

u..~arg
N or “—arg parameter ”. The first form is used to set or reset

specific program switches or perform specific action. The second form

is generally used to specify a file , where the “—arg ” identifies the

file type.

For example, the program dumptree may be called as:

durnptree —in treepath —out datapath

This convention was used in the ROE system . Missing arguments are

solicited from the user. The possible arguments are described in the

individual program descriptions.

To create an OLPARS tree from the data on a remote device :

o The user calls the program “remote to_rnultics” (rt om).

o The program “r tom ” invokes the prog ram “remote_data_” to

control I/O.

o Data is transmitted to an ASCII data file in the users ’

default working directory (the directory he logs on under).

o The user may elect to edit the data file and/or create

2—2
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FI NAL REPORT REMOTE DATA ENTRY
SECTION 2 — RDE USER’S MANUAL

subfiles by using the program “Command Translator_Sys tem ”

(CTS).

o The user calls the program “maketree ” to create an

intermediate file in the users ’ process (temporary)

directory.

o The maket ree  program calls the p r ogram “t r eeiput ” to cre a te

a MOOS tree f i l e  in the users ’ process directory.

The creation of an OLPARS tree from data stored on a remote

device is shown in Figure 1.

2—3
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FI NAL REPO RT REMOTE DATA ENTRY
SECTION 2 — ROE USER ’S MANUAL

Program Datafile
Cal led

— — 

I
REMOTE $

I DEVICE
I — _ $

- 14 +

+—— $ RTOM I
I I $
I I  - I +
I I
I I I
I _~~~~

-
~~~~ _ _ _ _

I I
I I CTS t —— ~ t ASCII
I 4——I FILE
I I  _ _ _ _ _  I I _ _ _ _ _  I
I ~1

-
* I

1< +
+—~ I MAK E I

I TREE I
I ~~~~~~~ I +

$1~~I — I
I MOOS I
I TREE I
I 
_ _ _ _ _  I

Figure 1 Remote Data File to MOOS Tree

2.4

-f

--

~ 

~~~~~- 

-

- - - 

~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

—. —
~
-—-—--------

~ ~~~
- --.- -w.~~.

. •~~~~ 

—
- 

-~~~~~~~~~~~ - 

~
____—i.’~

, .w~
—-

~~
--,— - 

~~
— - — 

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~



FINAL REPORT REMOTE DATA ENTRY
SECTION 2 — RDE USER’S MANUAL

To t ransfer  an OLPARS t ree to a r emote device :

o The user calls the prog r am “d umptree ” .

o The program “dumptree ” call s the p r og r a m  “ treeoput ” to

convert a MOOS treefile to an intermediate file in the

users ’ process directory.

o The prog ram “dumptree ” then converts the intermediate file

to an ASCII datafile in the users ’ default working

directory.

F
o The user may elect to edit the data file using the program

“CTS”.

o The user calls the program “multics to remote” (mtor).

o The program “mtor ” invokes the program “remote data ” to

control I/O.

~~~~ o The data is transferred from the ASCII data file to the

remote device.

The creation of a remote device data file from a MOOS tree is

-
~~~~ - 2—5
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SECTION 2 — ROE USER’S MANUAL

shown in Figure 2.

To create a WAVES tree the user first calls rtom to create the

ASCII file in his working directory and then calls the WAVES command

unpack tree. This command then creates the WAVES tree. To transfer a

WAVES tree to a remote device the WAVES command pack tree is used

followed by the RDE command mtOr . CTS may also be used to edit the

intermediate file. Description of the WAVES commands can be found in

Sections 2.7 and 2.8 and in the Final Technical Report to the MULTICS

Long Waveform Analysis System , RADC—TR—78—2l8.

I

2—6
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SECTION 2 — ROE USER’S MANUAL

Program Data f i l e
Cailed

I I
I ~icOs I
$ TR E E I
I 

______________

$4 +

÷ —— I DUMP I
I TREE I

1 I
_______  I +

I r~~~ II I I I
I 

_ _  *I I I I
I I CTS I——)~$ A SCII I
$ I 4— — I FILE I
I I I I 

_ _ _

I 1
I 

_ _ _  I
I 1 1< ÷
+_;I $ IATOR

I I
$ 
____ I +

*I I
I RE MOTE I
I DE VICE I
I _ __ _ t

Figure 2 MOOS Tree to Remote Data File
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SECTION 2 — RDE USE R ’S MANUAL

2.2 ASCII data file format

Figure 3 shows the format of the ASCII data file. The file

consists of a series of vector8, separated by semi—colons ( “ ; “ ) .  The

last vector is followed by a slash—star terminator (“/*1t),

Each Vector consists of an optional class—name field , any number

of optional keyword fields , an optional class—id field , and a fixed

number of data fields. Each field is delimited by a blank , a comma

(“ , “ ) ,  or both characters. All vectors in the same file consist of

the same number of fields , known as the vector dimension.

Keywords , which are optional and do not appear in the MOOS tree

f i l e , are used to describe the class vectors. They usually represent

human—readable attributes such as color , size, date , time, da ta

source, etc.

The id numbers serve to identify each vector uniquely . If

missing , they are generated by the pr og r am maketree for use by

treeiput.

Class names, which may be only 4 characters in the MOOS file, can

be inserted by the CTS program if not present in the ASCII file. Any

attemp t to use the ASCII data file without the class names by maketree

would result in errors.

2— 8
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An example of two vectors wh ich contain all the fields is:

classl ,ca r ,l ,3.7,4.9;class2 ,t ank ,2,3.2,5.7;/*

An example of two vectors containing only data is: 
-

3. 7 , 4. 9; 3. 2 , 5. 7;/ *

The ASCII data is written on the remote device storag e media in

128—cha racter  blocks . The last data block must be padded with stars

(“ *11 ) if it contains less than 128 characters , including the

“slash—star ” terminator ( “ / *~~) ,

NOTE: Data is written to the 4923 tape cassette device in 128

character blocks containing 126 data characters , a “stop read ” control

character (DC3), and a “dispensable” character (LF), The last block

indicating end of file consists of 126 stars ( “ * “ )  , a “stop device”

character (0C4), and a “dispensable” character (LF). The device

control characters (DC3 and DC4) permit the rtom prog ram to read one

block at a time from the device. The LF character signals end of

transmission to the terminal.

2-9 
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<NAME(1),> I Optional class name

<KEYWORDS ,> Optional Keyword(s)

-T
Optional Class Id

I VECTO R(l); Data , Data,...,Data;

T
I <NAME(2),>

<KEYWORDS ,>

< 10(2) ,> I
I _ _ _ _ _ _ _ _  

I— —

I VECTOR(2); I
I _ _ _ _ _ _ _ _  

I
1~ . 

— I-
I

I <NAME (N ) ,>
—

I <KEYWORDS ,>

I < 1 0(N ) , >
I 
_ _ _ _ _ _ _ _  

I

I VECTOR(N);/*I
I — —  —

Pad and EOF Characters
I 
_ _ _ _ _ _ _ _  

I
Figure  3 ASCII data format
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2.3 remote_to_multics, r tom

Function : rtom (device) (—debug )

Parameters:

device name of attached remote device )

—debug , —db test switch

Description:

The user function rtom transfers an ASCII data file from a remote

device to a MULTICS file.

The test switch “—debug ” or “—db” is used by maintenance

personnel to trace the program execution and data values. It should

not be specified by the norma l user.

User Interaction:

If the remote device is incorrect l y specified on the call , the

following error message is displayed :

— (1) Remote device must be “4921” , “4922” , “4923” , or “tape”.

L 
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If the remote device is incorrect or missing , the following

request will be displayed :

(2) Enter remote device type: xxxxLF

Type in the remote device type followed by a line—feed (LF).

A f t e r  the i n f o r m a t i o n  has been accepted , the system will

display the follow ing messag e:

(3) Enter output data file name: nameLF

Type in the desired output file maine followed by a LF.

If the output data file exists in the user ’s default working

d i rec tory ,  the following message is displayed :

(4 )  Data f i l e  already exists ,  Do you wish to overwr i te  it? repIyLF

Type in “yes” or “no ” , followed by a LF. A reply of “no ”

will cause the following question to be asked:

(5) Do you wish to continue? rep1yLF

2—12
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Type in “ yes ” or “ no ” , fo l lowed  by a LF’ . A r ep ly  of “ no ”

t e r m i n a t e s  the  prog r am . A rep ly  of “ yes ” d i s p l a y s  the f o l l o w i n g

messag e b e f o r e  r e t u r n i n g  to q u e s t i o n  ( 3 )

Choose another file name.

If the remote device  is “ 4 9 2 2 ” , the  f o l l o w i n g  q u e s t i o n  is asked :

(6 )  Enter disk number: nLF -

Type a “1” or a “ 2 ” , fo l lowed by a LF .

(7) Do you want the screen on during data transsr.ission? r~ p lyLF

Type “yes ” or “no ” , followed by a LF. The user should be

aware that the screen can display only b44t~ characters (64 lines

times 132 chars per line) before overwriting the displayed

information. This represents approximatel y 66 sectors , or 2

tracks of data.

If the remote device is “4~ 2l” or “ 4 9 2 2 ” , q u e s t i o n s  (~~) and ( ‘ )

are displayed. -

(8) Enter starting track number: ~~LF

2—13
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Type a two—d ig it number between 00 and 63, followed by a LF.

(9) Enter starting sector number: nnLF

Type a two—d igit number between 00 and 31 , followed by a LF.

If the remote device is “4923” , question (10) is displayed .

( 10) Do you wish instructions? re~~yLF

Type “yes ” or “no” , followed by a LF.

After the instructions are displ ayed , the user is asked if

he is ready to continue. Type a “yes” , followed by a LF. The

projraw will then display the following message, and wait for 20

seconds for the user to comply before initiating data transfer:

Depress the RUN button once.

If the remote device is “tape” , questions (11) throug h (17) will

be asked.

(11) Enter volume id: VVVVVVLF
-
- 
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Type 6—d igit tape reel number with lead ing zeroes , fol lowed
by a LF.

( 12) E n te r  optional  console message: messageLF

Type LF for  no messag e, or up to 64 characters (including

blanks) followed by a LF. A message greater than 64 characters

will be truncated .

(13) En ter f i l e  name : nameLF

Enter up to 17 characters followed by a LF. A name field greater

than 17 characters will be truncated , and a message informing the user

will be printed .

At this point , all required information has been entered or

generated , If the user wishes to chang e fields , enter new fields , or

delete any fields in the tape attach description , the program will

permit editing . The following question is asked automatically :

(14) Do you wish to change any fields? rep~yLF

Type “yes” followed by a LF if you wish to edit any of the

fields in the attach description.

If the user types “yes” in response to question (14) , the program

continues with questions (15) throug h (17).

2—1 5
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(15) Enter literal to be changed : literalLF

Type in any string to be changed , followed by a LF (the

literal string may contain blanks).

(16) Enter literal to be changed to: literalL.F

Type in replacement literal (a null string or a literal with

imbedded blanks is permissible) , followed by a LF.

The edited attach description is now displayed.

(17) Do you wish to continue editing? re~p1yLF

Type “yes” followed by a LF to continue. The prog ram will

then display questions (15) through (17) again. Type “no” to -

terminate editing ,

After completion of the data transfer , the program will display

the number of 128—character records read. If the remote device was

“tape” , the program will-display the number of 2560—character blocks

(20 128—character records) read .

2— 1 6
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2.4  mult i cs_to remote , mtor

Function : mtor (device)  (—debug )

Parameters:

device name of attached remote device

—debug , —db test switch

Descrjption:

The user function mtor transfers an ASCII data file from a

MULTICS file in the ~isers ’ default working directory to a remote

device.

The test switch “—debug ” or “—db” is used by maintenance

personnel to trace the program execution and data values, It should

not be specified by the normal user.

User Interac tion:

If the remote device is incorrectly specified on the call , the

following error message is displayed :

L 
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( 1) Remote device must be “4921” , “4922 ” , “4923 ” , or “ tape ” .

If the remote device is incorrect or missing , the following

request wil l  be displayed : -

(2 )  Enter remote device type : xxxxL F

Type in the remote device type followed by a l ine—feed (LF ) .

(3) Enter  input data f i le  name: nameLF

Type in the desired input f i le  name followed by a LF.

If the data file does not exist, the next two responses are

displayed :

(4)  Data f i l e  does not exist.

(5) Do you wish to try another file? rep1yLF

Type in “yes” or “no”, followed by a LF. A reply of “no”

terminates the program. A reply of “yes” displays the following

message before returning to question (3).

Choose another file name.

2—18
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If the remo te device is “4922” , the following question is asked:

(6) Enter disk number: nLF

Type a “ 1” or a “ 2 ” , followed by a LF.

(7) Do you want the screen on during data transmission? replyLF

Type “yes” or “no” , followed by a LF. Tne user should be

aware that the screen can display only 8448 characters (64 lines

times 132 chars per line) before overwriting the displayed

F information. This represents approximately 66 sectors, or 2

tracks of data.

If the remote device is “4921” or “4922” , questions (8) and (9)

are displayed.

(8) Enter starting track number: nnLF

Type a two—d igit number between 00 and 63, followed by a LF.

(9) Enter starting sector number: nnLF

Type a two—d igit number between 00 and 31 , followed by a LF.

2—19
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If the remote device is “4923” , question (10) is displayed.

(l~) Do you wish instructions? 
rep1~ LF

Type “yes” or “no” , followed by a LF,

After the instructions are displayed , the user is asked if he is

ready to continue. Type a “yes” , followed by a LF. The prog r am will

th.~n display the following message, 
and wait for 20 seconds for the

user to comply before initiating data transfer:

Depress WRITE and RUN buttons.

The user must follow the instruction within 20 seconds, or the

device will not be able to accept the data transmitted by the program.

In such case, the program should be allowed to terminate normally ,

then re—executed .

If the remote device is “tape” , questions (11) throug h (17) will

be asked.

(11) Enter volume id: WVVVVLF

Type 6—digit tape reel numbe r with leading zeroes, followed

by a LF.
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(12) Enter  optional console message: rnessaQeLF

Type LF for no message, or up to 64 cha rac te r s  (i nc lud ing

blanks) followed by a LF. A messag e greater than 64 characters

will be truncated .

(13) Enter file name : narneLF

Type up to 17 characters followed by a LF, A name g rea ter

than 17 characters will be truncated .

At this point , all required information has been entered . If the

user wishes to correct misspelled fields , enter new fields , or delete

any fields in the attach description , the program will permit editing .

The following question is asked automatically :

(14) Do you wish to chang e any fields? replyLF

Type “yes” followed by a LF if you wish to edit any of the

fields in the attach description.

If the user types “yes” in response to question (14) , the program

continues with questions (15) throug h (17).

(15) Enter literal to be changed: literalLF

Type in any string to be changed , followed by a LF (the

2—21
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l i te ra l  s t r ing  may contain b l a n k s ) .

(16) Enter literal to be changed to: literalL.F

Type in replacement literal (a null string or a literal with

imbedded blanks is permissible) , followed by a IS.

The edited attach description is now displayed.

(17) Do you wish too continue? replyLF

Type “yes” followed by a IS to continue. The pr ogram will

then display questions (15) through (17) again. Type “no” to

terminate editing.

After completion of the data transfer , the prog ram will

display the number of 128—character records written. If the

remote device was “tape”, the program will display the number of

2560—character blocks - (20 128—character records) written.
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2 .5 maket ree

Function : rnaketree (—control arguments)

Control arguments:

—in path input ASCII data file path name

—out path output MOOS tree name

—debug , —db test switch

Functional Descrjption:

This program reads the named ASCII input data file from the

user ’s defaul t working directory, writes an intermediate data file

(treedata) in the user ’s process directory , and then calls the program

treeiput to convert the intermediate file to MOOS format. See treeiput

for a description of the treedata file format.

The test switch “—debug ” or “—db ” is used by maintenance

personnel to trace the program execution and data values. It should 
-

not be specified by the normal user. -

User Interaction:

£ 
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If the input ASCII data file is not specified in the call to

maketree, the following question is asked :

(1) Enter default working directory input ASCII data file name: nameLF

Enter the input file name , followed by a LF.

If tne prog ram cannot locate the input file, the following

question is asked:

(2) Input ASCII file <name> does not exist. Do you wish to try another

input file? replyLF

A reply of “yes” , followed by a LF will cause the program to

branch to question (1). A reply of “no” terminates the prog ram.

If the output MOOS data file is not specified in the call to

maketree, the following question is asked :

(3) Enter 5 to 8_character output MOOS data file name: nameL?

Type the file name, followed by a LF. A name less than 5

characters or greater than 8 characters will cause the prog ram to

return to question (3). The MOOS data file is checked for

2—24
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existence in the program treeiput . Therefore , it is not checked

by maketree .

(4 )  Enter number of keywords in input data file <name>. numberLF

Enter the number of keywords to skip, followed by a LF.

(5) Are class id’s present? rep~lyLF

Type “yes” or “no” , foUowed by a LF. A “yes” will cause

the program to use them in. the file conversion. A “no ” wil l  cause

the program to generate them for the file conversion.

The accomçanying Figure 4 shows the relationship between the

input ASCII data file, the intermediate data file (treedata) , and the

resultant MOOS tree.

As described earlier , the program maketree calls the program

treeiput to convert the intermediate file to the MOOS tree. It is

never necessary for the user to call the program treeiput .

2—25
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RDE Datafile
Program

ASCII
I FILE I
I — I

14 +
MAKE I
TREE

________  
+

I I
I _ _ _ _

I I
I TREE

$ $ DATA I
I ~~~ — ,

I $
1’ I

1< +
I TREE I

IPUT
-- 

+

I-i-- -,
I MOOS I
I TREE $
t ’—.-..—--.— — — I

Figure 4 ASCII File to MOOS Tree Conversion
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2.6 dumptree

Function : dumptree (—control_arg uments )

Control  arg uments :

—in path input MOOS tree path name

—Out path output ASCII data file path name

—debug , —db test switch

Func tiona l Description:

This program calls the prog ram treeoput to convert the input MOOS

tree in the user ’s process directory to an in termedia te  fi l e  -;

(treedata) in the user ’s process directory , then processes the

intermediate file to create an outpt~t ASCII data file in the user ’s

default working directory.

The test switch “—debug ” or “—db ” is used by maintenance

personnel to trace the prog ram execution and data values. It should

not be speci~ i~
’d by the norma l user.

User Interaction: -

A 
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If the inpu t MOOS data file is not specified in the call to

Gulictree, the following cuestion is asked :

(1) ~nter 5 to ~~charac ter inpu t ~-~CoS data file name : nameLF

En ter the inp u t f i l e  name , followed by a LF. A name of less

than 5 characters or greater than 8 characters will cause the

program to return to question (1). The existence of the input

MOOS data file is checked by the program treeoput. Therefore, it

is not checked by dumptree.

If the output ASCII data file is not specified in the call to

dumptree , the following question is asked :

(2) Enter output ASCII data file name: nameLF

Enter the output file name, followed by a LF.

If the output file exists, the program will ask the following

question:

(3) Do you wish to overwrite existing file <name>? replyLF

If the reply is “yes” , processing continues. If the reply is

“no ” , the program asks the following question:

2—28
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(4) Do you want to try another file? replyLF

If the reply is “yes” , the prog r am branches to question (2).

If the reply is “no ” , the prog ram terminates.

If the treedata file cannot be found in the user ’s process

directory after executing the prog ram treeiput , the follow ing message

is d~~played before the prog ram terminates:

(5) “treedata” file does not exist in process directory — program

terminated .

Figure 5 shows the relationship between the input MOOS tree , the

intermediate data file (treedata), and the resultant ASCII data file.

As mentioned before , the program~~umptree first calls the program

treeoput to convert the MOOS tree to the intermediate data file. Then

the program dumptree converts the intermediate data file to an ASCII

file. The program treeoput is displayed first in Figure 5 only

because this program is the first to do a file conversion. In actual

execution , the user calls dumptree only, and need never call the

program treeoput.
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RDE D a ta f i l e
Program

I I
I MOOS I
I TREE I

— I

I 14 +
I TREE $
I OPUT I
I_ _ _ I +

I I
I 

_ _ _ _$ $ I
I I TREE I

I DATA I
I_ — I  ~I

I I
1 I

I 1< +
I DUMP I
I TREE I
________  

+

I-_I--
I

$ ASCII I
I FILE I

—

Figure 5 MOOS Tree To ASCII File Conversion
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2.7 unpack_t ree , upt

Ca l l i ng  Sequence :

ur Lpack _tree treeriame

Argumen ts:

treename is the name of a WAVES tree to be unpacked.

Func tion Description.

Generates a WAVES tree from the ASCII file treenaxne.rde located in the

user ’s default working directory.

If a format or data error occurs while executing unpack_ t ree , the
operation is halted . An error will be reported to the user. If ~ny

waveforms were successfully unpacked (up to the last semicolon

passed), then the tree will be found in the user ’s f i l e  an d wi l l  be
selected (pu t  on the da ta  set s t ac k) .

The format of a WAVES RDE ASCII file is given in figure 5A. For

more information on the use of unpack—tree and pack-tree , the user is

referred to the MULTICS Long Waveform Analysis System User ’s Manual ,

(RADC—TR—78—2l8), A062l11.
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Fi le  I tems

nodename , /* from 1 to 27 characters, no periods */

id , /* from I to 10 characters , represen ting va l id
positive in teger *1

tf , /* domain :  “t ime ” or “ f r e q ” *1
units , /* d isplay units: “s” , “ms ” , “us ” , “ns ” , “Hz” , “kl lz ” ,

“t~Hz ” , “0Hz” ~/
st_sf , /* star t time in seconds or frequency in hertz ~/
sr _ f r , /* sampling i n t e r v a l  in seconds or he r t z  *1
type , /* w a v e f o r m  type : “ rea l”  or “ complex ” *1
text , /~ waveform text  ~/
tree_text , /~ tree text: assigned to the tree only if text

is non—null */

nseg_m a r ks , /* number of segmentation marks ~/
r r a r k ( l ) ,  /* segmentation marks word . coordinates marked */

m ar k (nse~j_ r a r k s )

X(l), /~~ Fi r s t  w a v e f o r m  point  */

/* semicolon marks end—of—waveform */

noãenai~-e , /~ repeat of above for each waveform *1

X (
~-~

) ;

1* /* “slash—star ” marks end—of—tree */

Figure 5A WAVES I/O File Format
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2.8 pack _ tree , Pt

Calling Sequence:

pack_tree (tree)

Argumen ts: 
-

t ree is the naiv e of a WAVES data  tree. (opt ional)

Funct ion Description.

Conver ts  a WAVES data t ree into an ASCII formatted file whose -

format  is specified in F igure  5A.

Detailed Description : 
—

~~~~~~ If a tree is not specified , the current tree is used. 
-

This command does not affect the data set stack . - -

-4’
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3 CTS USER ’S MANUAL

3.1 Overview

The editing and extraction of data is achieved throug h computer

programs which do the following : 1) scan da-~a for specific keywords,

2) scan data for specific fields, and 3) evaluate boolean expressions

which are functions of the data measurements .

A syntax (grammar) has been designed as a format by which the

user should struc ture his commands. These commands must be recognized

as being in the correct format before the editing specified by the

commands is actually performed. The editing is accomplished throug h

recognition of the commands , input by the user. There are four

editing commands: “change ” , “move” , “insert ” and “delete”. Briefly,

the “chang e” command will chang e keywords or fields within a vector ,

the “move ” command will move a field to either the head or tail of the

vector , the “insert ” command will insert a field anywhere in the

vector , and the “delete ” command will delete any field within a

vector. A more detailed description of each command will follow later

in this section. Once a command .is recognized , it is translated into

a PL/l statement which is placed into a PL/l program . This program

can be compiled and executed . Provisions have been made controlling

both the compilation and the execution of the prog ram , which will also

be discussed later in this section.

If the user mistypes a command , CTS will attempt to continue

- 
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processing the command , making corrections as it encounters  the

errors. When an error is detected , depending on the type of error ,

CTS will either make the correction itself or query the user for the

correction. The corrected command is displayed to the user , who is

then asked if the corrected command is acceptable. The user should

reply “yes” or “no”. If the reply is “yes” , CTS will cQntinue
*processing the corrected command f rom the point of the e r ro r.  If the

user replies “no ” , then CTS will respond with the question “En ter

either ““ cease ”” or ““qui t ”” :”. Only at this stage in CTS can the user

use the terms “cease” which terminates processing of all commands , or

“quit ” which terminates processing of the current command .

The original data file , located in the user ’s defaul t working

directory, is read , one vector at a time , into a buffer within CTS.

Any editing (where editing consists of chang ing , moving , inser ting and

deleting data, keywords or fields within a vector) is then done on

each vector individually . After each vector is edited , it is written

into a file located in the process working directory . After the last

vector of the original data file has been edited and written into the

file, the original data file is then replaced by the edited data file

(i.e. the orig inal data file is written over by the edited data file) .

The extraction of vectors, if any , occurs after the original data

file has been replaced by the edited data file. Extractions are

accomplished throug h recognition of the “extract” command as a CTS

command 1 This command extracts pertinent vectors from the edited data

file. Once recognized , the command will be translated into PL/l

3—2
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statements which wil l  then be appended to the same PL/ J. p r o g ram

containing the editing commands. This program will not only edit the

original data file, but also extract pertinent vectors and place them

into a separate, user—named file located in the user ’s working

directory for subsequent input to MOOS.

In processing each command , the PL/1 program will operate as a

two—pass, multi—operational system. In the first pass, each “edit”

command (where an “edit” command is any of the four commands listed

above) will examine each individual vector to determine if the command

can be applied to it. If it can , the necessary editing in done.

After each edit command has examined a vector , the next vector is

examined . This process continues until all the vectors have been

examined. The second pass will then do any extractions by examining

each vector and extracting the pertinent ones.

CTS will operate in one of two modes. It will operate

interactively with the user as he is sitting at a terminal keyboard ,

or as in batch processing , with all commands read from a file with the

editing done according to the g iven commands. The user must specify,

when calling CTS, which mode of operation he wishes to use. More

information concerning the two modes will be discussed later in this

section.

CTS was designed as a fairly machine—independent system. There

are, however , a few Multics syste~- subroutines included in CTS. They

are :
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1) com_err_ prints the actual system error message

instead of just the error number.

2) cu_$arg_count returns the number of argun~ents a subroutine

is called with .

3) cu_$arg_ptr a pointer to the arguments of a command .

4) cu_$cp command processor which passes comma nds

from within a program to the command level.

It is used for the compilation and

execution of the user ’s proy ram .

5) get_default_wdjr gets the default working directory .

6) get_pdir_ gets the process directory .

7) hcs_$delentryjile deletes a file in a specified directory .

8) hcs_$stac returns the entry count of a segment

or directory .

6) ioa_ used for formatting a character string from

fixed_point numbers , floating —point numbers ,

character string s, bit string s, and pointers.

3-4 
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7) ~ox $a tt ach a tt aches the i/o swi tch “error—ou tput” .

7) i-Dx $close closes the i/o switch ,

7) iox_$detach jocb detaches the i/o switch “error—ou tput” .

9) iox_Sf ind_ iocb ge ts a po in te r  to the  i/o swi tch

“error—outpu t” .

10) iox_$o~ en opens the i/o switch.

3-5 
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3,2 Definitions

The impor tant terms used within CTS are defined here.

1) .command — a statement which tells CTS what type of editing to do

on the data file.

2) cont rol a rguments  — arguments which specify the function of CTS —
i.e. if the user wants a listing of the generated PL/l

program , or just a syntax check of the comma nds , etc.

3) data — a measurement of some attribute of an item under analysis.

If a vector ID is given , it precedes the data .

Otherwise the data immediately follows the k~~~~ôrds

4) default working di rectory — the working directory of a user when he

first logs on to the system . “

5) degree of severity — Compilation of a program produces a list of

er ro r s , if any exist. Each error has a level of

severity; which rang e from 0 to 4 as follows:

0 — indicates no errors were detected .

1 — indicates a minor error. 
-

Compilation continues with no ill effect.

3—6
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2 — indicates a correctable problem error . The compiler

remedies the - 
- 

an d us ua l ly  c o n t i n u e s  wi th no i l l

effect.

3 — in d ica tes a fa tal - 

- error has been detected. -

4 — in d ica tes an unr ecover~ ble error has been detected .

Th e compi ler  cannot continue beyond this point .

A prog ram having a degree of severity of 2 or less

can be compiled . However , if the degree of severi ty

is g rea ter than 2 , compilation of the program is

terminated .

6) delimiters — the following delimiters are ecogn-i-ze-d~~~in CTS :

comma ( , )  — separates fields within the - vector.

dash (—) — indicates a CTS pathname or control argument

immediately follows,

pe r iod ( .)  — indicates the end of an edit or extract

command .

semi—colon (;) — denotes the end of a vector.

slash—asterisk (/*) — denotes the end of the data file.

7) field — a data vector in the data file has the forma t

_ _ _ _ _  _ _  _________ - 
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classname , keywordl ,keywor d2 ,...,vector ID,data,...;

Each char string between commas is called a field. In this

ex ample , f i e ld (3 )  is keyword2 .

8) keyword — a particular word or character string which the user

has designated as important. Keywords follow the classname and

precede the vector ID (if one is g ivei~) and any data.

9) parse — resolving a CTS command into its grammatical parts.

10) path — name of a file.

* arg uments — arguments which specify an input , ou tpu t  or

aved f i le .

~

_ _i.

~ 

- ~ 
-

~~

12) process working directory — a directory containing those

segments that ate meaningful  only dur ing the l i fe  of a group

of prog rams in execution.

13) production — rules of a grammar .

14) recursive — procedures are recursive if they can call themselves

either directly or indirectly throug h a chain of other procedure

3—8
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calls.

15) subfield — a substring within a field.

16) token  — a word or character of the input command line.

17) t op  d o w n  p r o c e s s i ng  — a processor which recognizes syntax
produc t ions  h igher  up in the g rammat ica l  tree befor e  those lower
down .
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3.3 Cr5 Initiation

Function:

Accepts commands to -generate a PD/i prog ram which

processes an ASCII ROE data file.

Syntax :

cts {—pathname _args {—control_ar gs)

Pathname Arguments:

—old path

path is the file name of the input segment or

m u l t i_segment ASCII i~DE data file. If not present , the

program will query the user for the input data file segment

name .

—new path

file name of ASCII RDE data file to he created f rom app lying

cts to the input data file. Default path name will be

“empty ” .

—in path

name of the segment from which CTS control arguments and

commands are to be taken . This segment must have “.cts” as

3—10
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a s u f f i x , bu t is not required in the command line. May be

used only as a calling argumen t.

—out path

name of the segment to which CTS control arguments and

commands are be copied. If missing , a suffix of “ .cts ”

will be applied by the prog ram . This argument is

incompatible with the —in argument abov~e. The default is

no output control segment.

—save path , —sv path

causes the generated PL/l program to be saved in the —

current working directory . A suffix of “.pll” is

appended to the segment but is not required in the command

line.

Control Arguments:

—list

causes a listing of the generated PL/l program . Default is

no listing .

—check , —ck

checks syntax of input. No translation or program

generation .

3—i l
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—noxqt , —n x

Used with the —save argument to generate , but not execute

the prog ram.

—arguments argstring , —args argstring

passes the Pr..!]. compilation arguments “argstring ” to the

PL/l compiler. If this argument is used , it must be the

last control argument. The format for “argstring ” is “—argl

—arg 2 ...—argn ” . The severity level argument , if specified ,

is ignored. Default is no compilation arguments.

—noquery, —nq

inhibits message soliciting user -for control arguments , PL/1

arguments , and commands. Implies that all arg uments and

commands will be read from a file. Default is to query the

user for all arguments and commands.

—echo

causes the input control arguments  and commands to be

echoed back to the t e rmina l  as they are  read in. Defau l t

is no echo.

—debug , —db

causes a trace of statements executed. Defau l t  is no t race.

3— 12
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—menu

prints a listing of all the arguments available in CTS.

—panic

wil l  no t i f y  the user if he attempts to put a vector in two

different classes and will terminate execution of the

generated PL/l prog ram . Default is notification of this

occurrence , creation of a file containing all vectors placed

in more than one class, and continued execution of the

generated P1.11 program .

Note:

Control arguments may be specified at the time of the call -

to cts or as input commands from either the terminal or the

file specified by the “—in ” arguments. When both modes are

used , arguments specified at calling time take precedence

over input arguments.

User interaction:

If the input data file name is not specified when CTS is called ,

the program displays the following questions:

1) Enter missing input (—old) data file name:

3—1 3
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Type in seg ment name of the data f i l e  followed by a l i n e f e ed ( l f ) ,

2) Enter  control  arg umen t s :

Type in control arg ument followed by a l in e fe e d( l f ) .

The user will continue being prompted for control arguments until he

either types only a linefeed (lf) or types in the argument “—args ” at

which point question (3) is displayed .

3) Enter target program PL/1 argument:

Type in compilation arguments which will be used in compiling the

generated PL/1- program . The user will continue being prompted for

individual compilation arguments until he types in only a

linefeed(lf),

Question (4) is displayed if after compiling the generated FL/i

program , an error of severity >2 has been found .

4) Do you want to execute the generated PD/i prog ram?

Type in “yes” or “no” followed by a linefeed(lf). If no compilation

errors were found , or an error of severity <2 was found , then the

3—14
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genera ted  PL/ l p r o g r a m  is automatically executed , unless the user has

specified the argument “—noxqt” .

Follow ing are examples of how CTS may be called , and the results

of the call.

1) cts —old vehicles —new cars

If the optional control argument “—out” was specified with the

pathname “auto ” , the commands entered from the terminal would also be

saved in the f i l e  “ auto .c ts” .

Once the commands to CTS have been saved in a file, the user may

choose to then use them instead of entering them at the terminal.

F For example, if the commands to extract vectors from a file were

in the entry “auto cts” , the following call to CTS would function as

in example (1), but the user would not have to list the commands:

2) cts —old vehicles —new cars —in auto

Statements read from the input file may be echoed at the terminal

(i.e. displayed) by including the argument “—echo ”, as shown in

example (3)

3) cts —old —new cars —in auto —echo

3—1 5
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Each read by CTS is preceded by a query to the user. This query

may be disabled by including the argument  “ —noque ry ” or “ —nq ” as shown

in example ( 4 ) :

4) cts —old vehicles —new cars —in auto —echo —noquery

If the user simply wants to check the syntax of his  commands , he

should include the argument  ‘—check ” or “ — ck” . No t r ans l a t i on  of the

commands or program genera t ion  is performed .

If the user expects to use the same prog ram with various input

data sets , he may elect to save the program rather than delete it

af te r  the execution. This is accomplished by includ ing the argument

“—save” or “—sv ”, and the name the program is to be saved under.

Example (5) would cause the generated prog ram to be saved in the file

“extract_cars.pll”:

5) cts —old vehicles —new cars —in auto —echo —sv extract cars

Upon completion of CTS, the user may then use the MULTICS command “pr ’

to print a copy of the saved source segment.

If the user elects not to execute the generated program , he should

include the argument “—noxgt” or “—nx ”, as shown in example ( 6 ) :

- 3—16
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6) cts —old vehicles —new cars —in auto —echo —sv extract cars —nx

The user may then elect to submit the saved program as part of an

absentee job by using the MULTICS command “ear ”.

Should the user decide to see the generated prog ram listed , he

should include the arg ument “—list” , as shown in example (7);

7) cts —old vehicles —new cars —in auto —echo —sv extract cars —list

Should the user wish to see the flow of the program , he should

include the argument “—debug ” or “—db” as illustrated in example (8):

8) cts —old vehicles —new cars —in auto —echo —list —db

It is not recommended to use the argument “—debug ” or “—db ”

since it was included specifically as a debugging and maintenance

tool. However , the option is there for the user. —

If the u ser wants  a table or a map of the compiled pr ogram [see

the MULTICS Programmers’ Manua l  — Commands and Ac tive Functions —
“P1./i” function for explanations on how to compile a program with a

map and/or table option] , he should include the argument “—arguments

argstring ” or “—args argstring ” where “argstring ” is the string of

a rguments  used for  compi la t ion  purposes. These arguments  wi l l  be

passed to the P1./i compiler with the program the user wants executed.
I-

If this a rgument  “—arg s argstring ” is used , it must be the last

L 
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control arg ument as shown in example ( 9 ) :

9) cts —old vehicles —new cars —in auto —list —args —map —sv 3

1f th e “ — arg ” a rgument  is not specified , the program wi l l  be compiled

with only the argument “—sv4”.

One of the convient features of CTS is the way in which commands

in the “ —in ” f i l e  are overr idden by the calling arguments . Any

argument which is set by the call may not be reset by “—in ” file

commands. Thus, the call may specify a different “—save” file name

than what is in the “—in ” file. Additionally, the call may set

switches not specified in the “—in ” file. Thus, if the “—in ” file

does not specify “—nx ” , but the call does, the prog~ am will not be

executed .

3—18
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3.4 Keyword Specification

Keywords are words within a vector which help distinguish one

vector from another. If the vector data contains keywords , it is

helpful in the editing and extraction process to specify and use these

keywords to identify the correct vector. The purpose of

process keywords is to obtain these keywords and store them in an

array for later reference. Subfields can also be specified , but are

optional. Subfields are substrings of characters within the keywords.

If a user would rather not have to refer to the whole keyword , but

only a few characters , he can specify this through the use of

subfields. If subfie].ds are given , they should be in the form “a,b”

where “a ” and “b” are integers.  The f i r s t  subfield , “a” , represents

the beginning position within a field where the substring should

begin. This field has been defined by the keyword denoted by the

user. The second subfield , “b” , represents the length or the number

of characters to be considered . If “b” is not g iven, then beginning

with “a~ , the rest of the string is extracted . If no subfields are

given , the whole field is extracted.

Upon entering process_keywords , the the follow ing questions are

displayed to the user: 1) How many keywords?

Type in an in teger  representing the number of keywords in each vector

in the data f i l e .

3— 19
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2) Enter keyword and optional subfields:

User types in the keyword. If there are subfields , the user can

follow the keyword by a space and then the subfields . If the user

wants to skip naming the keywords, he types in “skip” followed by a

linefeed (if). Question (4) will be displayed prompting the user for

subfields for each keyword. If h-c mistakenly hits only a

linefeed(lf), question (3) will be displayed .

3) Please enter a keyword or “skip” :

User types in either a keyword or “skip” followed by a linefeed (lf).

4) Enter keyword(n) subfields: 
-

where n runs from the current keyword number to the total number of

keywords. User types in the subfields followed by a ].inefeed(lf). For

examples of keyword subfields, refer to the program

cts_process_keywords documentation.

If a keyword subfield is not an integer or not in the correct forma t,

then question(s) will be disolayed .

5) Enter keyword subfield(s):

3—20
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User types in keyword subfield or subfields for the current keyword.

To illustrate the use of subfields , let the vector

blue—purpel,oval ,brown ,5.6,.5,l.O;

be the one the user is interested in correcting . Note the incorrect

spelling of the first keyword , “blue—purpel” . The user wants to

change the last two letters from “el” to “le” , but would rather not

type in the complete keyword. He is able to do this by specifying ,

when he is asked for the first keyword and subfields , the following :

color 10,2

When CTS examines the first keyword , it will skip to the tenth

character and begin its examination from that point for two

characters , which in this case is the end of the word. If the user

had typed in the command :
a-

--I

change color 10,2 “el” to “le”.

the first keyword of the vector would now look like this:

blue—puçple ,oval ,brown ,5.6 ,,5 ,l .ø ;
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If the user is more concerned with the location of the keyword in

the vector rather than the actual keyword , he can type in “sk ip” when

he is asked to enter a keyword and optional sub f ield s .  On ce th i s is

done , the remaining keywords wi l l  be genera ted  as k e y w o r d ( i )  where i

is l< i<n  and n is the number of keywords.  For each generated keyword ,

the user is asked for  optional subfie lds .  If the user is not

concerned with  all or some of the subfields , he should type “nsubs ” .

This will indicate to process keywords that there are no subfieids for

the remain inq keywords that are to be generated .

Fo r example:

The user is asked for the number of keywords and he types in “3” . He

is th en asked for the f i r s t  keyword along with  its subfield . He types

in “plane 2 ,3” ,. He is asked for the second keyword . He types “ skip

nsubs ” . He is specifying that there are no subfields for the

generated keywords .  So the keywords tha t  wi l l  be recognized are:  1)

plane 2 ,3 2) k e y w o r d ( 2 )  and 3) keywor d (3 )  where keyword (2 )  and

k eyword(3 )  r e f e r  to the second and t h i r d  keyword in a vector.

- — 
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3.5 CTS Command Syntax

CTS generates  a PL/ 1 program based on the user—supplied CTS

comman ds which wi l l  operated on the data f i l e.  Dur ing  the process of

generating the P1/i prog ram , CTS obtains edit and extraction commands

and passes these commands to the corresponding subroutines for further

processing .

User interact ion:

1) Do the vectors in the data f i le  have a classname located as the

first point of the vector?

Type in e i ther  “yes ” or “ no ” fol l owed by a l in e f e e d (l f ) .

2) Is there a vector ID following the keywords?

Type in eith er “yes ” or “no ” fo l l owed by a l in e f e e d( l f ) .

If the user f a i l s  to answer yes or no to quest ions ( 1) and ( 2 ) ,  the

f ollow ing question is displayed . —

3) Please answer “yes ” or “ no ” :

Type in either “ yes ” or “no ” f ollowed by a l i n e f e e d( l f ) .

3—23 .
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4) Eate r command l ine :

Type in a command(s) followed by a linefeed(lf). For the format of

commands , see the syntax charts.  Once the syntax of the command

line has been checked , and if the l ine  does not end in “ end ” , then the

subroutine “get_char ” wil l  ask the user for  the next command line.  If

there is an uneven numbe r of quotes in the l ine , an e r r o r  sub rou t ine

“err or ” notifies the user of the erroneous command line.

The re are f ive  commands tha t  wil l  be recognized . They are :  “ chang e” ,

“extract ” , “move ” , “d elete” and “ inse r t ” . A syntax , as ment ioned

ear l ier , has been designed as a guide  to the user in formating his

commands. It is a con tex t—free  L L ( l )  grammar  having recurs ive

procedures and top down processing . The g rammar  is presented in the

following f i g u r e  and demonstrates the manner in which CTS w i l l  parse

each command . Any te rm enclosed w i t h i n  “<...>“ is a nonterminal while

all other terms are t e rmina ls .  A nontermina l  is parsed u n t i l  a

te rminal  is encountered , indicating the end term (a t e rmina l )  which

is acceptable to CTS . The te rminals  “and” and “ or ” are represented

as “ &“  and “ I” respectively in the g r a m m a r .

The following f igures  represent  the syntax g r a p h s  of each

production of the g rammar .  In the syntax graphs , all nontermina ls  are

enclosed wi th in  “< .,.>“ an d all termin als ar e enc losed wi th in

- 

. ,~ 
“(...)“. Optional terminals  are enclosed w i t h i n  “ {  1” . In both the
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grammar and the syntax graphs , the term “null” indicates a nullable

production meaning that the production may not be needed in every

command or series of commands.

NOTE: It is important that the user enter 
~JA the “edit” commands

before  any “extract” commands are entered. If not, CTS will

terminate. Each command must end in a period , If it does not , the

user wi l l  be told of the e r r o r , a pe r iod appended to the end of the

command , and CTS will continue to the next command . After the user

has entered all his commands , he should enter  the word “end ”

indicating to CTS that all the commands have been entered .

3—25
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<syntax> :: <command>end

(command> :: (change> <move> < inse r t>  <delete> <ex t r ac t>

l <move> <inser t>  <delete> <ex t rac t>

< change> :: chang e <change express ion>.

<ext r ac t>  :: ext rac t  (Boolean term > <chang e_cla ss>.

tnull

<move> : := move <field_loc>=<string > to <b c>,

m ull

( inser t>  : := insert ‘zfield loc>=<string > <string>.

~nuii

<delete> : :=  delete <field_loc>= (string>.

~null

<chang e expression> :: =  <relation> to (s tr ing >

(Boolea n term> : := (Boolean factor) <or_term)

<or_term> ::= <Boolean term>

~null

<Boolean f a c t o r >  : :=  <Boolean secondary> <and_fac>

<and_ fac> :: & (Boolean f ac to r>

m ull

(Boolean secondary> ::=  <Boolean p r i m a r y >

$~~<Boo 1ean p r i m a r y >

<Boolean p r imary >  : :=  <re la t ion>

I (<Boolean t e r m > )

F igure  6 CTS Command Syntax
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<chang e_class> :: class=<string >

<re la t ion>  : :=  <data> (relational operator> <value>

<data> : :=  (predefined keyword> <position>

I(field> (posi tion>

<relational  operator) ::

<position> :: <integer)<more integer>

m ull

<more integer> :: ,<integer>

Inull

<pred efined keyword > : : =  k e y w o r d ( < i n t e g e r > )

luser—defined keyword

<field> :: dat a

If  leld ((integer>)

<value> :: (number>

I <string >

<number > ::= any type of number

< f i eld b c >  : := field( (integer>)

<string > : := “s t r ing  of ASCII _chars”

{e xcluding control chars)

<b c> :: head

Itail

< i n t e g e r >  : := any combination of the following 4
integers — 0 1 l 12 1 3 14 1 5 1 6 t 7 1 8 1 9

Figure  6 CTS Command Syntax (continued )
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<sy ntax>——> <command >——> ( end)—— >

<Command >—> <chan ge >——> <move >——> <insert>——> <delete>——> <extract>——>
\ / / ,,

\— > -<move> / / /
\— > <inser t> / / /

\—> <delete> / /
\— > <ext rac t>  /

< chan ge >——> ( c h a n g e ) — — >  <chang e express ion >——> ( . ) — — >

(move >—> (move)— > <field b c>— ) ( = ) — >  < s t r i n g > — >  (to ) —> (b c>— > ( . ) — >
\ - 

—

\ null /
( in se r t>— > ( i n s e r t ) — >  <f ie ld_b c>—> ( = ) — >  <string>—> (string>—> ( . ) — >

\
F \ nul l  /

< dele te >——> (del e t e ) — — >  (f ield b c>—— > (~~) —— > (string>——> ( . ) — — >
/

nul l /
<ext rac t>—— > ( e x t r a c t ) — — >  <Boolean te rm >——> (change c lass >——> ( . ) — — >

\ /
\ n u l l  /

<chang e expression >——> < r e l a t i o n > — — >  ( t o ) — — >  ( s t r i n g > — — >

<re la t ion>——> <data >——> <re la t ional  opera to r>——> <va lue>—— >

<d ata>——> <predefined keyword >—— > <p o s i t i o n > — — >
\ /

\— >  <f ield> /
<rela tional operator>——> {( ~~) }  > ( < )  >

\ /
\ — — >  ( > ) — — — /

\— >  (= ) —— /

F i g u r e  7 C~ S Lyntax Graph
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<v~~l u e > — — — — >  <r ~u~.b e r > — — — — >
/

\ — >  < s t r i n g > — /

<~~r e ó e f i n ed  k e y w o r d > — — >  ( k e y w o r d ) — — >  (a—— > <integer>——> Q )——>
\

\— > (user—defined keyword) /
( f i e l d > — — — — >  ( d a t a)  >

\ /
\— >  (field)——> ( 0 — — >  <integer>——> 0 ) — — !

<position>————> <integer>————> <more integer>————>
\ /
\ null /

<integer>——> (any comb, of the follow ing integers)————>
o 1 l 12 1 3 1 4 1 5 16 1 7 1 8 1 g

<more i n t e g e r ) — — — — >  (,) ————> <integer>————>
\ /

L \ nul l  /
(fiel d_b c>——> (field)——> ( 0 — — >  <integer>——> 0 ) — — >

<b c>———— > (head)————>
\ /
\—> (tail)—/

<Boobean te rm>——> <Boolean f a c t o r > — — >  <or te r m >——>

(Coolean factor>——> <Boobean secondary>——> <and_fac>——>

<or te rm>——> ( I ) — — >  (Boolean term)——>_

\ /
\ nu l l  /

<Boolea n secondary>——> ( ( ) } — — >  (Boobean p r i m a r y > — — >

<and fac)————> ( & ) — — — — >  <Boolean factor>————>
/

\ nu l l /

Figure 7 CTS Syntax Graph (continued)
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<B oolean p r i m a r y > — — >  (r e l a t i o n>  >
\

\— >  ( C ) — — >  <Eoolean t e r n > — — >  01—I

<num ber>——> (any type of number)——>

<string>——> ( “) — — >  (string of ASCII chars)——> ( “) — — >

(chang e_class>——> (class)——> ( = ) — — >  <string>——>

Figure 7 CTS Syntax Graph (continued)
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3.ô Chang e Command

chany e c~ata> {-posi tion>} <rel op> <value> to (string >.

where

1) <data> — consists of one of the four following terms :

a) user—defined keyword — a keyword the user has

specif ied e a r l i e r  when asked for  the keywords.

b) keyw o r d ( i )  — i is an integer and r e f e r s  to the

i— th keyword in the vector . The i should be

enclosed in parentheses .

c) da ta  — refers to the data fields in the vector,

d) field(i) — i is an integer and field refers to the

i—th f ie ld  in the vector The i should be enclosed in

parentheses.  -

2) <posi t ion> — is an optional en t ry  and r e f e r s  to the location

wi th in  a f ie ld  plus the numbe r of cha rac te r s  to consider.

It is an optional en t ry  since it may not be needed in

every “ chang e” command . The fo rma t  of “position” is

3—31
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“ a ,b” or “a ” where “a ” and “b ” a re integers.  The

position has the same meaning as the keyword subf ields

mentioned ear l ie r .

3) <re l  op> — consists of one of the follow ing :

)

The relational operators “(“  and “>“ are to be

used only with data or f i e b d ( i )  re la t ions .

4) <value> — consists of ei ther a s tr ing of ASCII charac te rs

enclosed wi th in  quotes or a number .

5) <st r ing > — a string of ASCII char ac ters  enclosed w i t h i n

quotes.

Command Descr ipt ion :

The “change ” command is used to chang e e i ther  keywords , f ie lds ,

or data wi th in  a vector. All  changes occur on the c u r r e n t  version of

the vector. An example follows using var ious  “ cha nge ” commands to

demonstrate its use.

The g iven vector is: -

3—32
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jeaps , f o u rw h e e l , 0 l 2 5 , 4 .2 3 6 E _ 14 , 5 6 , O 5 , ...32 ,....5068E .ØS.

If the f i r s t  command g i ve n  were :  change dat a = 5 6 . 05  to “ 5 . 6 0 5 ” .
the resul ting vector would look like this:

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Suppose the next command given was: chang e field(b) 3,l=”a” to “e”.

the vector would look like this:

jeeps ,fourwhee l ,0l25 ,4,2 36E . 14 ,5.605,_32,_ .5068E 05;

The third command given is: chang e keyword(2) l,4 ” fou r ” to ““ .

the vector becomes this:

jeeps ,wheel ,Ol2 5 ,4.236E—l4 ,5.6e5,_32,....5o 68E..~o5;

I
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3.7 Delete Command

delete field(i)=<string>.

where

1) f i el d( i)  — r e f er s  to the i—tb f ie ld  in the vector,  The i

should be in parentheses.

2) <string > — is a string of ASCII characters enclosed within

double quotes. If the char~ cter within the quotes is “~~~~“

then all field (i) ‘s will be deleted .

Command Descrip t ion:

The “delete ” command is used to delete f ie lds  w i t h i n  the vector.  This

command states t h a t  the i—tb field containing a certain string is to

be deleted . As in the n chang eN and “ insec t”  commands , all  deletions

of f ields are re la t ive  to the current version of the vector.

Fo r example:

Suppose the o r i g i n a l  vector is:

pba n es ,silver , jet , twoseater , 150 ,375 ,ø . 2 4 E0 9;
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and the f i r s t  command g i v e n  is: delete field(2)= ”sj].ver” . The

resulting vector would be:

Planes ,j e t ,twoseat er ,158,375 ,O.24E09;

If the next  conn~and g i v e n  were :  delete fiebd (4)= ”l5 0”. the vector
becomes:

p lanes , je t , twoseat er , 375 E 24 809 ;

If the  last  comman d g i v e n  was :  delete  f i e bd ( 2 ) = ”*” . then 
~~~

vectors would have fiebd(2) deleted.

~~~~~ 3—35
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3.8 Inser t  Command

insert field(i)=<string > <string > ,

where

1) f i e b d ( i )  — r e f e r s  to the i—th f ie ld  in the vector.  The I

should be enclosed in parentheses,

2) <s t r ing > — is a s t r ing of .~SCiI cha rac t e r s  enclosed wi th in

double quotes. If the first string within quotes

is “a ” then all f i el d ( i )  ‘s wi l l  have the second st r ing  inserted before

F them .

Command Descrjption: -

The “ inser t ” command is used to inser t  f i e lds  in a vector .  This

command states that the second s t r ing  of charac te rs  “s t r ing ” is to be

inserted before the i—th f ield containing a cer t a in  s t r ing so that  the

str ing or ig inal ly  located in the i—tb f ie ld  is relocated to the i+l

f ie ld  and the i—th f ie ld  wi l l  conta in  the new s t r i n g. It is impor tan t  j
to remember tha t  a l l  inser t ions  are  re la t ive  to the c u r r e n t  version of

the vector.
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For example :

Suppose the original vector given is:

cat ,s t r i pes ,grey ,bobbecl, 32.5 ,2.97,15;

The command : insert field (3)= ”grey ” “multitoed ” . would yield the .4

fo l l owing  vec tor :

cat,st r ipes ,mult it oed ,cjrey,bobbed ,32.5,2.97,15;

If the next command given were: insert field(6)= ”32.5” “2” , the

following vector would be produced :

cat ,stripes ,mul titoed ,grey bobbed ,2, 32. 5,2. 97,15;

If the next command given were: insert field(2)= ”*” “blue—eyed ”.

the following vector would be produced :

cat,blue—eyed ,strjpes,multjtoed ,grey ,bobbed ,2,32.5,2.97,]5;

I
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3.9 Move Command

move f i e l d( i ) = < s t r i n g ) to (b c>.

where

1) f ie ld ( i) — r e f e r s  to the i—th f ie ld  in the vector .  The i

should be enclosed in parentheses.

2) <string > — is a string of ASCII characters enclosed within

double quotes. If the string within the quotes is “ k ”  then

all field(i) ‘s will he moved t~ the posi t ion specified by

<b c>.

3) <b c> — consists of one of the following :

a) head — r e f e r s  to the f i r s t  f ie ld  in the vector.

b) ta i l  — r e f e r s  to the last f i e ld  in the vector.

Command Descr ipt ion:

The “move ” command is used to move a field within a vector to either

the head or ta i l  of the vector. This command states that the i—tb

f ield containing a ce r ta in  s t r ing  is to be repositioned to e i the r  the

head or the ta i l  of a vector.  As mentioned ea r l i e r  in the “ change ” ,

“inse r t ” and “delete ” commands , al l  moving of f ie lds  is re la t ive  to

H
3—38
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the current version of the vector.

For example:  Suppose the o r i g i n a l  g iven  vector is:

t a n k s ,, 100E—05 ,2.68,62 ,beta;

and the f i r s t  command g iven  is: move f i e ld ( 5 ) = ”beta ” to head , the

resulting vector would look like this :

beta,t anks , . 100E— 05 ,2 , 6 8 ,62;

If the second command g iven  were : move field (3 ) ” .lOOE— 05” to tail.

the resulting vector would look like this:

be ta ,tanks,2.68,62 , .lOOE— 05;

If the th i rd command g iven were :  move f i e l d ( 2 ) = ”*” to head, the

vector would look like this:

tanks ,beta ,2,68,62, ,lOOE— 05;
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3.10 Ex t r ac t  Command

extract {“}(<data> (<position>) <rel op> <value>

{& (~~)(<data> (<position>) (rel op> <value> ))

( I {~~}(<data>-<position>J <rel op> <value>)))

class <str ing>.

where

1) anything enclosed within braces is an optional string . Not

all “ ext ract ” commands wil l  be as complicated as the f o r m a t

illustrated above.

2) parentheses are optional except when an integer follows the

word “f ield ” or “keyword” . In th is  instance, parentheses are

required around the in teger .  If parentheses  are used , they mus t  be

in pairs,

3) the symbol “ “  is optional and means “not” .

4) there is no limit to the occurrences of the strings

“ & <data> <position> <rel op> (value>” and

“I <data> (posi t ion> <re l  op> <value>” .
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5) the s t r i n g  “class= ” is a required string . It refers to the

class name given to the extracted vector,

6) (string > — is a string of ASCII characters enclosed within

doub le  quo tes.

Command Desc r ip t ion :

The “ex trac t ” command is used to extract certain vectors from the

edited data f i l e  and relocate them into a user—named - file for

subsequent  input  to MOOS . The extracted vectors are placed into the

f i l e , located in the user ’s working directory, which was specified

ea r l i e r  in CTS wi th the “—new ” argumen t. The extractions are based

upon fulfillment of certain criteria found in the Boolean expressions

in the “extract ” commands. The extracted vectors are placed into

cl asses specified in the “extract” command . In the follow ing example

all the extracted vectors have been categorized into the same class,

“vehicles”. There could , however , be many vectors extracted with many

d i f f e ren t  classes created . Note in the syntax above , tha t  the s tar

convention used in the commands “move ” , “insert” , and “delete ” is not

us eable in the “ ex t r act ” command. Also , “ and ” is represented as “ & “

and “ or ” is represented as “ f ”  in both the syntax diagrams this

conr and .

Fo r example :

= 
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Suppose the edited data file consists of the following vectors:

jeeps ,wheels ,Ø125 , 4 . 2 3 G E — l 4 , 5 .6~~5;

cat ,s tr i ped ,i tu ltj t o e d , 32. 5 ,2 . 9 7 ;

planes,jet,twoseater ,375 ,0,24EC9;

beta ,tanks ,2,6 8 ,62 ,,l b_ u5;/ *

If the f i r s t  “e x t r a c t ” command given is:

extract keyword(l)= ”jeeps” I keywo r~1(i)= ”ç1a nes ” class= ”veh ic l e” .

the extracted vectors based upon this cor~inand would be:F
vehicle ,jeeps ,wheels ,0l25 ,4,236E—l4 ,5,6U5 ;

vehicle ,nlanes ,jet ,twosea ter.375 ,O, 24E~39;

leavin~j these two vectors remaining in the edited data file:

cat ,str iped ,i~-u1t 
jtoed , 32. 5, 2. 97;

beta , tanks, 2. 68, 62 , , 1U~E — ~~5 ;/*

If the next  =command given is:

ex t r a c t  f i e l d ( 2 )  l , 4= ” ta n k ”  & data>2 .5 class= ”vehicle”.
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th i s  v e c t o r  w o u l d  be e x t r a c t e d :

v e hic le ,het a , t an k s , 2 . 6 3 ,62 ,. iu~-J E — O 5 ;

l e a v i ng  only  one vec tor  r a m a i r 1i ng  in the  ed i ted  da ta  f i l e :

cat ,s t rL p e d ,m u lt i t o e d , 32 .5 , 2 .97 ;/ *

I t is L~ çortant to note that the word “data ” in the extract command

does ~~~ have a substring position follow ing it. Only the words

“ f i e l d ( i )” , “ k e y w or d -( i ) ”  and a u s e r — d e f i n e d  keyword a re  al lowed to use

a substring position.

3—43 -~~~~
-
~~~

-- -

& 
_ _ _ _- -- —

- ~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



FINAL REPORT REMOTE DATA ENTRY
SECTIO N 3 — CTS USER ’S ~1ANU A L

3,11 Command Summary

To summarize the commands , there are four “edi t ” commands and one

“extract ” command . The four  “ed it ” commands are  “chang e” , “insert” ,

“move” , and “delete”. The only “ex trac t” command is “extract ” . An

example using one of each command fol lows,

Suppose the orig inal  data f i l e  consists of the fol lowing vectors:

cats ,grey, blue ,4 ,4 ,,2C ;

mules,brown ,blue, 12,4,50;

cycles,fourspeed ,sixcylinder ,25,l20 ,l2, 25;

traine r,)et,whjte,]15,250, .lO5E—06;

fighter ,jet,green,375,lls , ,82E_02;/*

If the following commands were given to CTS:

change field(3) 7 ”inder ” to ““ .
move field (2)= ”jet” to head .

insert field(3)= ”white” “strml in e” .

delete field (4)=”white”,

extract keyword(2)= ”jet” I data>75 class ”vehicle” ,

the results would be as- follows:

3—44 
-

- -  -: 
- 

-~~~ 
_
_ _; 

_

~~~~~

__
t 

-
-~~~~~ S

u—,—~ ~~~~~
_

~
-- - —~~~~~~~-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .

.

.

. 

~~~~~~~ ~~~~~~~~ — ~~~~~~~~~~~~



FI NAL REPORT REMOTE DATA ENTRY
SECTION 3 — CTS USER’S MANUA L

1) The f i r s t command “ chang e” would examine each vector and edit any

that it pertained to. The only one it pertains to is the third vector

in the file. The resulting vector is:

cycles,fourspeed ,sixcyl ,25,120,l2.25;

2) The next command “move” examines each vector and can operate on two

vectors. The new vectors are:

jet,trainer ,white, 115,250, • 105E—06;

je t ,-fighter ,g reen ,375 ,l15 , ,825E—02;

3) The third command “insert ” pertains to only one vector , The new

vector is:

tr a i n e r , j e t,s t rml ine ,wh it e ,115 ,250,.105E—06;

4) The fourth command “delete” pertains to only one vector creating

the vector :

trainer,jet ,strmline ,l15 ,250, ,lø5E— 06;

5) Th e f i f t h  command “ex t r ac t ” can be applied to three vectors. The

new vectors placed into a f i l e  for  input to MOOs are:
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vehicle ,cycles ,fourspeed ,sixcyl ,25 ,l20,l2,25 ;

vehicle,jet,trainer,strmline ,l l5 ,250,.l05E—~J6 ;

vehicle,jet,fighter,green ,375,l15 ,.82E— 02;

In this  comm and , any vector having either a keyword (2)=”jet” or any

data>75 will be extrac ted . The vectors remaining in the edited data

f i le  are:

cats ,gr ey ,b lue , 4 ,4 ,20;

mules ,br own ,blue ,12 ,4 ,5C;

3— 46 
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3 , 12  Nodes of Ope ra t ion

It was r~entioned earlier that CTS could be used interactively or

in batch. In the  interactive mode, the user must be at the terminal

keyboa rd .  In the batch mod e, all data is read from a file.

As CTS scans fo r  arg uments  in the interactive mode, the user wi l l

be asked for the arguments if none have been found in the call. He is

then asked for  the num ber of keywords  . If the number is greater than

zero , the user is asked to inpu t  each keyword and subf i e lds  of the

keyword , if any . At this stage, CTS is ready for receiv ing the

cor.~m a nds ,  If both e d i t i n g  and extraction commands are used , all

ed i t i ng  commands mus t  be i n p u t  f i r s t .  The user wi l l  be queried for  a

command , which  w i l l  be input  one l ine  at a t ime , regard less  of the

leng th  of the  command . it is pe rmis s ib l e  to have more than  one

command per line, an d a command which  occup ies more than one line.

CTS will process each command and upon completion of processing a

command l ine , the user is queried for a new command line. This

cycle continues until CTS encounters the word “end” which indicates

that all commands have been entered , If whi le  processing a command ,

an e r ro r  is detected , the user will be immediately notified of the

er ror , told whe re the e r r o r  occurs in the l ine , and e i the r asked to

correct  it or told of its cor rec t ion .  Processing wi l l  then continue.

The user has two options in terminating commands, The first

option is “q u i t ” which means to terminate processing of the current

command , skip to the next command , and begin processing the new

4;
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command . The second option is “ cease ” wh ich  indicates  tha t  processing

of all commands and consequently , the routine process commands , are to

terminate.

As mentioned earlier , the only time the user may use “cease ” or

“qu i t”  is when an error has been corrected in the command line and the

user is quer ied as to the acceptability of the corrected command . If

the user indicates that the corrected command is unacceptable , then he

will  be asked to enter  e i ther  “cease ” or “q u i t ” .

In the batch mode , as stated above , all da ta is read f r o m  a

file. If while processing , an error is detected , the e r r o r  and its

location in the line are written into a file for the user to refer to

at the te rmina t ion  of CTS. The processor w i l l  continue processing the

commands until it encounters an uncorrectable error or it gets

comp letely lost in parsing the commands , preven ting it from

continuing . If this occurs , the program will automatically terminate,

The forma t for the input argument file is shown in a few examples

below . The variou s examples illustrate the different ways the argument

f i l e  can be set up.

Example 1:

—noque ry

—old data_ f i l e

—save new fi le

—new newfi l e l

3-48
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— arg s

—n’ap -

—table

3

color

shape

t e x t u r e

no

no

extract keyword (l)=”blue ” class= ” same ” ,

extract (keyword (l)= ” blue ” & keyworc3(3)= ”hard” ) class=”special” .

end

Example 2:

—noquery

—noxqt

—check

3

skip nsubs

no

no

L
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move f i e l d ( 3 ) = ” ra t ” to head , delete field (l)= ” r a t ” ,

insert field(2)=”pie ” “g rasshopper ” .

end -

Example  3:

—noquery

—noxq t

— old data f i l e

—save nffile

—new nffilel

—panic

—arg s —map —table

3

sk ip

2 ,4

3,1

2

no

no

extract field(l )=”blue ” class= ”fjrst” .

ex t r a c t  d a t a > 6 , 5  class= ” second ” , end

3 5 0
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4 RDE FUNCTIONAL DESCRIPTION

4.1 I/C ~:odule Introduction

An I/O module was written in order to transmit the correct

control characters required to turn the Tektronix 4014—1 screen on or

off during data transmission , or start and stop a specific remote

(peripheral) device under prog ram control. This I/O module , called

“remote data “ . generates an I/O switch which then controls the data

transmitted throug h the terminal system .

“An I/O switch is like a channel in that it controls

the flow of data between prog ram accessible storage and

devices , files, etc. The switch must be attached before it

can be used. The attachment specifies the source/target for

I/O operations and the particular I/O module that performs

the operations. ” El , Section 5]

The attachment of the I/O switch is performed when the prog ram

“renote_tojtiultics (rtom) ” or “multics to remote (mtor)” calls the

MULTICS system subroutine “iox_$attachjoname” with the name of the

I/O module and its related remote device name. This attachment

mechanism is described further under the remOte_data_attach prog r am

documentation , below.
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The at tachment  of an I/O switch genera tes  an associated I/O

control block (iocb) which is used by the I/C ~odule to determine what

operation is to be performed when called.

“The principal components of an I/O control block are

the pointer variables and entry variables whose values

describe the attachment and opening of the I/O switch. There

is one entry variable for each I/O operation with the

exception of the attach operation , which does not have an

entry variable since there can be only one attach entry

point in the I/O module. To perform an I/O operation throug h

the switch , the corresponding en t ry  value  in the control

block is called .” [4 , Section 4]

The location of the iocb is r e tu rned  as the poin ter  va r iab le

“ iocb ptr ” by the iox_$attach_ioname system subrout ine .  This pointer

is used in all subsequent calls to any iox_ subroutine to identify the

I/O module and its internal  entr ies.  Thus , any call to an iox_

subroutine which uses the iocb_ptr variable will cause the appropriate

related I/O module entry to perform the specified work.

For ex ample, once the I/O switch has been opened for sequential

output, a call by mtor to iox_$write_record with the iocb_ptr , will

cause the remote_data_ I/O module entry “write_first_recor d ” to be

executed . This is a result of the I/O module iocb_ptr variable for the

-~ 
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write_record rout ine being specified as:

“iocb_ptr—>iocb .write_record = write_f i r s t_record ;”

All functions that are performed by specific entries in the I/O module

are thus indicated in the iocb. The partiôular pointer values for each

iocb entry is further described in the following documentation , and in

grea ter detail in the program listing documentation.

The ~UJLTICS control language has been utilized to the fullest

possible extent in the development of the RDE system therefore a

working knowledge of the MULTICS environment is essential for anyone

consideri ng modification of this system . The user is referred to the

manuals listed in Appendix B for a more complete description of the

~‘ULTICS system and its usages.

Information regarding the system subroutines “ iox_” may be found

in references (3] and (4]. During testing , the MULTICS command

“jo_call” is used to verify the various I/O module entries. For

further information on the use of this command consult 121.

Additionally , NULTICS system error codes of the form “er r or_table_”

were used , and their description may be found in [1). Finally, the

user is referred to the Tektronix manuals listed in Appendix B for

further information regarding the Tektronix devices and related

required control characters.
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4,2 remote_to_mul tics , rtom

Entry: remote_to_mu l tics , r tom

Descript ion:

begin rtom ;

get input remote_device name;

get output ASCII multi—segment file (msf) name;

open output file;

if remote_device = “4922” then get disk number;

attach input switch “data_input ” to “remote_data_” I/C module;

open input switch ;

if remote_device = “4921” or “4922” (disk) then do;

instruct user;

get starting track number;

get starting sector number;

end ;

if remote_device = “4923” (cassette) then instruct user;

if remote_device = “tape” then do;

query user for attach description parameters;

edit attach description;

attach output switch “tapefile” to “tape_ansi_” I/O module;

open the tapefile switch;

end ;

- .- 
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get pointer to start of irsf buffer;

rea d da ta f r o m  remote_device or tape throug h appropriate switch;

append data to nsf buffer;

close inpu t swi tch (s);

detach input  s w it c h ( s );

set m sf bi t  count ;

close m s f ;

w r i te sta tistics ;

end rtoin ;

4—5
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4.3 multics_to_remote , mtor

Entry: inultics_to_remote , mtor

Description:

begin mtor;

get output remote_device name ;

get input ASCII multi—segment file (msf) name ;

if remote_device = “4922” get disk number;

attach output switch “data_output ” to “remote_data_” I/O module ;

open output switch ;

if remote_device = “4921” or “4922” (disk} then do;

ins t ruct  user;

get starting track number;

get starting sector number;

position seek head;

end;

if remote_device = “49 23” (cassette)  then do;

instruct user ;

end ;

if re mote_device = “tape” th en do;

query user for attach description parameters;

edit attach descriptthn; - -

attach input switch “tapefile” to “tape_ansl _” I/O module;

-
1 
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open “ tapefile ” switch;

end ; -

open ~sf;

get  pointer to msf buffer;

write data from nsf to remote_device or tape throug h appropriate switch;

close nsf;

close output switch(s) ;

detach output switch(s);

write statistics;

end ntor;

4-7 

j
-~ ~~~~ 

— 
~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i~~~~~

_-_-__ .—r- - 
~
— — _..; — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~----—----—- 

—‘- --



FINAL REPORT REMOTE DATA ENTRY
SECTION 4 — RCE FUNCTIONAL DESCRIPTION

4.4 remote_da ta_attach

£ntry _Nam~ : remo te_data_attach

Us age:

decl are iox_$attach_ioname entry (char(*), ptr, char (*), f ixed

bin (35));

call iox_$attach_ ionarne (switch_name , iocb_ptr,

attach_description , e r ro r _cod e)

switch_name “data_input” for rtom , “data_output” for mtor

iocb_ptr switch ’s control block pointer (Output)

attach_descript~uri “remote_data_ XXXX” , where “XXXX” is “4921” ,

“4922” , “4923” , or “tape”

error _code system status code (Output)

The a t ta c h  entry is the most crucial operation of the I/O module.

It must set up and initialize the iocb , and return a pointer to the

iocb (tne iocb_ptr) for use by all subsequent iox_ calls,

The user program rtom or mtor must call the system subroutine

4— 8
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iox_$attach_ioname with the value for the arguments as described

above. The system will then attemp t to locate the attach routenie by

concatenating the word “attach” to the name of the I/C module . Thus

for the remote_da ta_ I/O m odule , the attach routine is

“ remo te_data_attach” . This attach routine mus t have a very specific

entry declrationi in order to be located and attached correctly.

)
The format for this entry is:

module_nameattach : entry (iocb_pt r , option_array , e r ro r _swi tch ,

error _code) ;

ArQuments:

iocb_ptr switch ’s control block pointer (Input )

op t ion_array device_type attach argument (Input)

er ror_switch initiates verbose error messages (Input)

er ror _cod e system s t atu s  code (Output )

Descrjption : - :  
-

-

I _
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Called by the system subroutine “iox_$attach_joname ” or the
system command “io call attach” to attach the I/O switch.

If the devi ce type is missing , the error_code is set to

err or _table_$rioarg , and the en t ry  r e tu rns .

If the iocb_ptr  is unat t ached , the error_code is set to
er ror _table_$not_attached , and the ent ry  r e t u r n s .

If the device_type is incorrect , the error_code is set to

errQr_table_$bad_arg, and the entry returns.

If no errors  are detected , then the at tach description is
generated , the iocb pointers are set to the appropriate I/O module

entries , and the control is returned to the calling prog ram. See the

pro-gram listing documentation for specific and detailed information.
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4 ,5 open_device

Entry : open_device

UsaQe:

declare  iox_$open en t ry  (ptr , fixed bin , bit (1) aligned , f i x e d

bin (35)

call  iox_$open (iocb_ptr , open_mode, extend option , e r r o r _code) ;

Ar guments:

iocb_ptr switch ’s control block pointer (Input)

open_mode sequential/direct input/output (Input)

extend_option always “ ø ” b  ( I n p u t )

e r ro r _code system status code (Output )

Descr ip t ion:

Called by the system sub rou t i ne  “iox_ $open ” or the system command

“io_call open” to open the switch designated by the iocb_ptr.

4-11
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If the open mode is incompatible with the attached device type,

the error_code is set to e rr o r _table_$bad_inode , and the entry returns.

If the switch is not attached , the error_code is set to

e r r o r _table_Sno t attached , and the module returns .

If the switch is not closed , the error_code is set to

erro r_table_Snot_closed , and the module returns .

Otherwise , the open description is generated , the iocb entries

ar e set to add it io nal I/O module en t r ies, and the control is returned

to tne calling program . See the program listing documentation for

detailed information.

/
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4 .6 t e r m i n a l_modes

Ent~ y : t e rmina l_modes

Usaqe:

declare iox_$modes entry (ptr , char(*), chor(*), fixed bin (35));

call iox_$modes (iocb_ptr , new modes , old_modes, error_code);

Ar Quments:

- - iocb_ptr switch ’s control block pointer (Input)

new_modes mode string (Input)

old_modes mode string (Outpu t)

error_code system Status code (Output)

Description:

Called by the system subroutine “iox_$modes” or the system

command “jo_call modes” to set the modes for the switch desig nated by

the iocb_ptr (see the set_t ty  active f u n c t i o n  for  a d iscussion of

4— 1 3
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modes) ,

If the attach description has not been created , the module

re tu rns  with an e r ror  cod e of e r ror _tble_$not_attached .

If the switch is not open , the e r ror  code is set to

error _table_$not_open , and the module r e tu rns .

If the external  static switch “rde_debug ” is on , no modes are

set.

Othe rwise , this  module calls the system subrout ine  iox_$modes

wi th  the iox $user_output  iocb_ptr to set the user te rminal  modes (see

set_tty), and returns to the calling program .

4— 14
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4.7 device_control

Entry: device_con trol

Usage:

declare  iox_$control  en try (p t r , char(* ), ptr , fixed bin (35));

call iox_$cormtrol (iocb_ptr , order , info_ptr , error_code) ;

ArQuments:

iocb_ptr switch ’s control block pointer (Input)

order  device control  command (Inpu t )

in fo_ptr unused (Input)

e r r o r _code system s ta tus  code (Outpu t )

Descr i~pt ion:

Called by the system subroutine “iox_$control” or the system

command “j o_call control” to p e r f o r m  a specified control  order on the

I/O switch designated by the iocb_pt r ,

4— 15
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If the order is incor rec t , the er ror _cod e is set to

error _table_$rm o_operation , and the entry returns .

An order of “nex t_disk” sta r t s  the 4921/2 disk device , instruc ts

the user to inser t the next disk , calls iox_$seek_key (see disk_seek

entry ), and returns.

An order of “next_4923” stops the 4923 device, instructs the user

to insert the next cassette, calls iox_$control with the order

“star t_4923” , and returns.

An order of “on” sets the external static screen switch to 1 and

r e tu r  ns .

An order of “off” sets the external static screen switch to 0,

and r e tu rn s .

-
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4 . b  dis k_seek

En t ry : d i sk  seek

UsaQe:

dec lare  iox_ $seek _key entry (ptr , char- (256) varying , f ixed  bin
(21) , f i x e d  b in  (35) )

call  iox _ $seek _key (iocb_pt r , k e y ,  rec len , er r or_code) ;

Ar~q urn ent s :

iocb_ptr switch’s control block pointer (Input)

key d isk , t rack , and sector values (Input)

rec_len set to 128 on return (Output)

error_code system status code (Output)

Description:

Called by the system subroutine “ iox_$seek_key ” or the system

command “io_call  seek_ key ” to posi t ion the 492 1/2 f loppy disk  to the

4— 1 7
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specified t rack and sector.

If the key is incorr ect , t he e r ro r _code is set to

error _tabl e_S improper _data_ format , and the en t ry  r e tu rns.

The seek command is given by the ESC (escape) & sequence ,

followed by an ASCII control character  and three track—sector position

charac te r s.  The ASCII- cont ro l  characters are selected from the

characters 33 (decimal) to 92 (decimal) based upon 1) the disk number ,

2) whether the screen is to display the data during transmission , and

3) whether the f tnct ion is read or write. The track—sector position

character s  are formed f rom the numbers 00 throug h 63 for the track

location , and an ASCII character from 65 (decimal) to 96 (decimal) for

the sector as shown in [6J. Refer to the program listing documentation

for a more detailed description of the seek command generation.

A f t e r  positioning , the s ta tus  of the remote device is checked. If

the status code indicates that the disk is write_protected, then the

er ror _code is set to erro r _table_$device_not_usable , and the entry

returns.
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4.9 read_first_record

Entry: read_first_record

Us age:

declare iox_$read_record entry (ptr , ptr , fixed bin (21), f ixed

bin (21), fixed bin ~35));

call iox_$read_record (iocb_p t r , buffer_pt r , bytes_to_read ,

bytes_read , e r ro r  code)

Argurnents:

iocb_ptr switch ’s control block pointer (Input)

bu f f e r _ptr data buffer location (Input)

bytes_to_read buffer lengt-i (Input)

bytes_read how many were read (Out:~ut)

e r ro r _code system status code (Cut~:ut)
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~~~cri~~ticr ::

C r l l e d  by the system subroutine “iox_$read_record” or the system

command “~ o_ca11 rea d_ recor d ” to read stream characters from the

remote device,

This en try attaches a switch named “input_stream ” with the attach

description “recor d_stream_ user_input ” as shown in (4]. Subsequent

reads are throug h this switch in order to remove the CR—LF transmitted

by the Tektronix device . An additional LF is removed by “f lu sh ing ”

the I/O buffers after the read .

If the remote device is the 4923 tape cassette drive , the ready

mode is tu r n e d o f f , the user is requested to turn on the device , and

the first read is delayed for 20 seconds to permit the user to prepare

the device.

The iocb entry for read_first_record is changed to use

read_nex t_record in subsequent calls.

For a more detailed explanation of the read record entry , refer

to the program listing documentation .
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4.l~ rea d_nex t_ recor d

Entr y : read_next_record

Us a~ e:

declare iox_$read_record entry (ptr, ptr , fixed bin (21) , f i xed

bin (21), f i x e d  b in (35)) ;

call iox_$read record (iocb_ptr , b u f f e r _ptr , bytes_to_read ,

bytes read , error _code) ;

ArQulnents:

iocb_ptr swi tch’ s- control block pointer (Input)

b u f f er _ptr data buffer location (Input)

by tes_to_read buffer length (Input)

bytes_read how many were read (output) —

error_code system status code (Output)

-
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Cescr ipt ion:

Called by the system subroutine “iox_$read_record” or the system

command “jo_call read_record” to read the next (second and subsequent)

record from the remote device by transmitting the appropriate command

charac ters before reading . —

)

Characters follow ing the terminating symbols “/~~~~
“ are effect ively

deleted by returning a reduced byte_count. A block of all stars ( M * N )

signals the end of file , and causes the bytes_read count to be set to

zero.

4—22
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4.11 write_first_record

Entry write_f i r s t_record

Us a~ e:

declare iox_$write_record entry (ptr , ptr , f ixed  b in (21 ), f i x e d

bin (35));

call iox_$write_record (iocb_pt r , bu f f e r _ptr , bytes_to_w r i t e ,

e r ro r _code);

Ar gumen ts:

iocb_ptr switch ’s control block pointer (Input)

b u f f e r _ptr data buffer location (Input)

bytes_to_write characters to output (Input)

error_code system status code (Output)

Description:

Called by the system s u b r o u t i n e  “iox _$wr i te_recor d”  or the system

4 2 3
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comma nd “jo_call wr ite_record” to write a record at the first location

on t~ e remote device.

This entry attaches a switch named “ou tpu t_stream ” wi th  the

a ttach descr iption “r ecord_stream_ user_output —nril” as shown in [4 1.

Subsequent writes are then directed throug h this switch in order to

remove the CR—LF transmitted by the Tektronix 4014—1 device.

If the remote device is the 4923 cassette tape drive , the ready

mode is turned off , the user is instructed to turn on the device, and

the first write is delayed for 20 seconds to permit the user to turn

on the device.

If the by tes_to_w r i t e  is less than  128, “~~“‘ s are wri tten as pad

charac ters.

Data is wri tten to the 4923 tape cassette device in 128 character

blocks consisting of 126 data characters, a “stop read ” control

character (DC3), an d á  “dispensable” character (LF).

The DC3 character signals the 4923 device to stop data

transmission when read ing until a “start read ” control character (Dcl)

is detected. The LF character signals the Tektronix 4014—1 terminal of

transmission completion. -

4—24
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4.12 wri te_next_recor d

Entry wri te_next_recor d

UsaQe:

dec lare  iox_ $ w r it e _record  e n t r y  (p t r , p t r , f ixed  b in  ( 2 1 ) ,  f i x e d

bin (35));

call iox_$write_record (iocb_ptr , buffer_ptr , by te s_to_write ,

er ror_code);

Arquments:

iocb_ptr switch ’s control block pointer (Input)

b u f f e r _ptr data buffer location (Input)

bytes_to_wri te characters to output (Input)

e r ro r _code system s t a t u s  code ( O u t p u t )

Descri ption:

Called by the system subroutine “iox_$write_record” or the system

:~ ~~~~~~~~~~~~
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com m an d “ic_call write_record” to write a record at the next

sequential location on the remote device.

If the bytes_to_write is less than 128, *~~ s are written as pad

characters.

Data is written to the 4923 tape cassette device in 128 character

blocks consisting of 126 data characters , a “stop read ” control

character (0C3), and a “dispensable” character (LF).

The 0C3 character signals the 4923 device to stop data

transmission when reading until a “start read ” control charac ter (DC1)

is detected . The LF character signals the Tektronix 4014—1 terminal

that transmission is comçlete.

4—2 6

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _

—



FINAL REPORT REMO T E DATA ENTRY
SECTION 4 — RDE FUNCTIONAL DESCRIPTION

4.13 close_device -

Entry: close_device —

Usage:

declare iox_$close entry (ptr, fixed bin (35));

call iox_$close (iocb_ptr , e r ro r_code) ;

ArQuments:

ioc b_ptr switch’s control block pointer (Input)

er ror _code system status code (Output) H 
-

Pescr iption :

Called by the system subroutine “iox_$close” or the system

command “jo_call close ” to close the remote device.

A file terminator block of 126 stars ( “ * “ ) ,  a device stop control

character (DC4), and a LF char is written as the last data block . This

is used to recognize end—of—file during later reads,
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The appropriate ASCII control character(s) are transmitted to

stop and free the remote device , turn the screen on if it was off,

close the I/O switch(s), update the iocb, set the open description to

null , and return.

4—28
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4.14 detach

Entry: detach

Usa~ e:

declare  iox_ $detach _ iocb en t ry  (p t r , f i xed bin ( 3 5 ) ) ;

call iox_$detach_iocb (ioc b_ptr , e r r o r _code) ;

Ar g uments:

iocb_ptr switch’s control block pointer (Input)

error _code system status code (Output)

Description : -

Called by the system subrout ine  “iox_$detach_ iocb” or the system

command “io_call detach_iocb” to detach the i/o switch designated by

the iocb_pt r .

The a t tach  descr ipt ion is set to nu l l , and the en t ry  r e t u r n s .

1 4— 29

~~~jriri 
- 

-
. 

- 
________

~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 
- — — — —  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ • ~~~~~~~~~~~~~~~~~~



FINAL REPORT REMOTE DA~ ENTRY
SECTION 4 — ROC FUNCTIONAL DESCRIPTION

4.15 maketree

Ent ry : m ake t r ee

D Qscr ip tj o_ri: -

beg i n ~i ak e t r e e ;

get  input  ASCII data f i le  name;

get nuir ber of keywords;

query  user fo r presence of class_ id’ s;

for each vector do;

get class_name;

skip k e y w o r d ( s ) ;

get or generate class_id;

if class_name exis ts in cl ass_list then increment vector_count;
else allocate next entry a ~d initialize;

open temp class_file (new or append) ;

conver t vector da ta to floa t ing_point

wr ite floa ting_point data to temp file;

close temp class f i l e ;

end ;

open t reedata f i le ;

copy class header info  f ro m l inked class list to treedata f i le ;
copy class_ id and f l oa t i n g _point data f rom each temp f i l e  to treedata f i l e ;
delete each tesr~ file;
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close treedata file; 
-

cal l  t r e e i p u t ;

end m ak e t r e e ;
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4.16 treeiput

S u b r o u t i n e : tr e e i p u t

tall: call treeiput (treenare) ;

Ar~~um en t s :

treename eight character name of the NOOS tree to be

cr ea ted

Input  Fi le:

A file named “treedata ” must be created in the process directory

prior to calling treeiput . The format of the “treedata ” file is shown

in Figure &~.

Output  Fi le:

The “sysd ata ” file reflects the addition of a new tree in the

MOOS system , a treename file is created , and a dataclass file is

created for  each class stored in “ t reeda ta ” .

4—32
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Description:

The ~ r ogra r r  t r e e i p u t  c r ea t e s  a :‘ccs tree named treenam e from the

data ctored in the process ~i irectory file “treedata ”. The treeiput

~ro- rar: r-ay accept trees with greater than l~~Q dimensions . The chief

difference between the “treedata ” forma t utilized by treeiput and the

“uiledata ” forma t utilized by fileinput is that each vector in the

“treedata ” file has a unique user—supplied identification number.

For d more detailed description of the operation of the treeiput

~ro;ran , see the pro~ ram listin-~ documen tation. Also , see the

description of the following treeiput$treeoput prog ram documentation.

I
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4—— 1 WORD — —— )

F-
NDIMS Vector Dim ensions  ( In t eg e r )

NCLASSES I Class Count (Integer)

I NAME (l) Class(l) Name (4 Chars)
H -1 1~I COUNT(1) Class(l) Vectors (Integer)

I I— — .— I-
I • I
I
, 

-

I N A M E(N ) Class(N ) Name

I COUNT (N) Class(N) Vectors

F
ID(l) Unique Vector Identification (Integer)

-

I VECTO R (l) Data (Floa t ing  Poin t )

I ID

I VECTO R I Last Data Vector
J _______________________ L

Figure  8 TREEDATA f i l e  format
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4.17 dumptree

Entçy: ciumptree

Cescript ion :

beg in dump tree;

ge t inpu t ;~3Os tree f i l e  nam e;

ge t ou tput ASCII f i l e  name;

call treeoput; 
-

query user to write class_ id ’ s;

open inpu t f i l e ;

open outpu t f i l e ;

rea d nd im s;

read nclasses;

do loopi = 1 to nclasses;

read class_naiie;

read cla ss_count;

allocate class entry ;

end ;

do loop2 = 1 to nclasses;

get class_count ;

do loop 3 = 1 to class_count;

write class_name to ASCII file;

w r i te class_id to ASCII file is requested ;
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do loop4 I to nd im s ;

read floating_point word;

write ASCII chars to ASCII file;

end;

end;

end ;

wr i te “/~~
“ to ASCII file;

close files ;

end dumptree ;
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4.1~ treeoput

Subroutine: treeiput$treeoput

Synonym : t reeopu t

Call : call treeiput$treeoput (treename);

call treeoput (treename)

Ar gumen ts:

treename eight character name of MOOS tree file to

ou tpu t

In~ u t File:

The tree named treefile must exist in the MOOS file system . The

tree may be an excess measurement mode tree.

output File:

A file named “treedata ” is created in the user ’s process

directory and the vectors associated with the MOOS tree named treenaine

are placed in this file. The format of the “treedata” file is given by

4—37
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the us’~r ’s description of the treeiput function .

Descri pt ion:

The program treeoput (or treeiput$treeoput) creates a process

directory file named “treeda ta” and places the vectors associated wit~i

the ~:oos tree treename into this file. The program treeoput r~ay output

trees with greater than I~ Z dimensions. The chief difference between

the “treedata ” forma t created by treeopu t and the “file c3~ ta” lor-rat

utilized by the prog ram fileinput is that each vector in the

“treedata ” file has a unicue iden tification nur~h~ r.

For a more detailed description of the operations of

tree iput $oput , see the p r o y r a r~ listing documentation ,
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4,l~ ~~r1y

External Procedure:

any

Ceeclaration :

I
declare any entry (char (*) var , char (*) var) returns (bit

(1));

C& 1 1:

This is a function procedur e which returns a true or

false value. Thus its usage is:

if any (choices , arg ) then ,...

‘~rQuments:

choices an ASCII string of choices separated by an “I”

sym bol.

arg an ASCII string of characters representing the

value to search for in the choices.
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Desctiption :

This is a recursive procedure . The choices ~‘ust he in the form

“cltc2t ...tcri ” , where each choice may be of any length.

For example , let us suppose that we wish to determine if the

u ser ’s reply to a query was “yes ” , “no ” , or “maybe~ . ~:e would test his

reply with the any function as follows:

if any (“yestnotma ybe ”, reply ) then

The procedure  is very  s imple , and is adequately documented in the

program listir~g.

F
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4.20 delay

E x t e r n a l  Procedure:

delay

Declaration:

declare delay entry (fixed binary (17));

Call:

call delay (amount) ;

Arq uments:

amount delay time in seconds (lamountt < 60)

Cescription:

This  p rocedure  is used by the I/O module “remote_data_” to pause
before the first read or write when using the 4923 remote cassette

device.

If the amount to pause is less than zero, it is set to its

positive value , and the delay clock values are displayed for debugging

purposes.
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-

4.20 floating point general r emarks

The floating point conversion p r o gr a m  was w r i t t e n  to f u l f i l l  a

need to convert a floating r~oint  number  f rom a source mach ine  to a

floating point number on a target i~achine.

The components of floating point numbers of various machines were

anal yzed to determ ine the basic components ari d necessary operat ions

for conversions. Working from the concepts expressed by Knuth [10 ,,

Chapter 4], the following precepts were established : -

o The floating point number Ce , f) is defined as f*b**(e_q),

where f is a signed fraction , !fI<1 , b is the base, e is the

integer exponent, and q is the bias.

o A floating point number is said to be normalized if the most

s ign i f i can t  d igi t  of the r epresenta t ion  of f is n oj ~— zero .

That is b**( l/ 2 )< f<b** 1 ,,

o Exponents from (_b* *(n_1 )) to (+b**(n_l)_l) , where ri is the

number of exponent bits, are represented by the binary

equivalents of 0 (zero) throug h (b**n_1). For example , if

the bias , q, is 128 decimal (200 octal) , and there are eight

-
- 

-
~ bits in the  exponent , then exponents of —128 to +127 are

represented by the b in ary  equivalents  of 0 (zero )  throug h

• - :
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255 d e c im a l  C 0 throug h 377 octal).

The f l o a t i n g  po in t  convers ion  prog r am employed several

user—calla ble procedures . These user—callable procedures are in the

f o r m  “X to Y ” , where  “X” represents the source machine , and “Y”

represents the target machine. For example , if the user wanted to

convert a MULTICS floating point word to an IBM floating point word ,

the call would be to the procedure “~iULTICS_to IB M ”.

If the user should want to convert a floating point word from or

to a machine that is not defined in the procedures, he may call the

procedure  “conver t” . The use of this entry is described in the next

section. This entry is called by all of the “X t o_Y” entries.

Special procedures were designed to mimic general assembler or

machine—languag e instructions for bit manipulation. Since they are

w r i tten in PL/l , they are naturally slower than they would be if

wri tten in assembler, but are more easily understood. They are

described in more detail in the following documentation and in the

program documen tation listing ,

Conversion of exponent bases (such as from IBM base 16 to base 2)

was accomplished throug h an a l gor i t hm described by Per ry  ( 5 ) .  The

in te res t ed  user is r e f e r r e d  to the source paper and the program

listing documentation for further information.
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The g e n e r a l  s t r u c t u r e  of the floating point conversion prog ram is

shown in Figure ~~~ ,
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I 
—

~~~~~~~~~~~ 

- ,

CLC to in~: i — I  I —  add
L_ 

- - ; I 
_ _ _ _ _ _ _ _ _ _ _ _

___________ I I 
_ _ _ _ _ _ _ _ _ _ _ _— — _ _ _ _ _ _ _ _ _ _ _

CCC to ~ULTIC S ( — I  I — I  add_one
I T - - ! I  _ $ _ _ _  _ _ t .- r -- - - _

~~rCCC to POP I—I — subtract
_ _ _ _ _ _ _ _

I IR~ to CCC I—I — sub_one
-- L _ _ _ _ _ _ _ _ _ _

______________________ I I 

-

______________________i t  r
1h : to NULTICS I — !  I —  shift_l e f t

__ I I I I ______________________ -

_________________________ I I __________________________
1 $  I t  I

I I3~i to POP I — !  I — I  shift right I
I ~~~~~~~~~~~ I_ I I I  _ _ _ ~~~~~~~~~~ 

_ _ I
_ _ _ _ _ _ _ _ _ _  

I 
_ _ _ _ _ _ _  I

I I
~ULTICS to CCC — i — I  convert I — I

_ _ _ _ _ _ _  1 L  _~~~~~~~~~~~~

_ _ _ _ _ _ _ _ _ _  I - -

f t  - 
_ _ _ _ _ _

~ULT IC S_to I P ~i I — I  — ones_complement I
- -- I I ~~~~ -- --

1 I I - -

~ULTICS_to POP —I I—I twos complement
- -- 

* - 
-~~

-- 
_
I t~~~

__ 
- - -

P~~P to Coc I—I - I— round
- • -- I— I I 

_ _ _ _ _ _ _ _ _ _ _ _ _

i f  I
PD P —to— Ir ~ I — f  f — I  n o r m a l i z e  I

— —— — — — —  • -

• t F
POP to N ULTICS f — I  I — base2 to_basel6

______________________________ $ I
Figure 9 Floating point system structure
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FINAL REPORT REMOTE DATA ENTRY
SECTION 4 — RDE FUNCTIONAL DESCRIPTION

4.21 convert

Name: convert

U sag.e:

declare convert entry (bit (*) unaligned , fixed bin , fixed bin ,

fixed bin , fixed bin, fLxed bin , fixed bin , fixed bin ,

f ixed bin , bit (*) unal igned , b it (1 ) ,  f i xed bin  ( 3 5 ) ) ;

call convert (bits_ in , exp_size_ in , exp_base_ in , exp_bias_in,

neg_ type_ in , exp_s ize out , exp_ba se_out , exp_bias_out ,

neg type_ou t, bits_out, debug , er r or_code);

Ar~ um ents:

bits_in bit string to be converted (input)

exp_size_in number of bits in exponent (input)

exp_base_in radix of exponent (input)

exp_bias_in bias of exponent (input)

neg_type_ in type of negative f ra c t i o n :  2 for  two ’s
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FINAL REPORT RErOTE DATA ENTPSY
SECTION 4 — ROE FUNCTIONAL DESCRIPTION

complement , 1 fo r  one ’ s complement , and ~ fo r

signed t r u e  f o rm  ( i n p u t )

exp_size_out number of bits in exponent (output)

exp _base_out radix of exponent (output)

exp_bias_out bias of exponent (output)

neg_type_out type of negative fraction (output)

bits_out bit string to be created (output)

debug test switch to monitor prog ram flow and

variable values (input)

e r ro r _code result of operations (output)

Description:

This is the floating_point conversion routine. As such , it uses

information about the input and output floating point number formats

to convert an input bit string to an output bit string .

1
V -- •~ .-, ~~~~~~~ — - 

- -  
-

4
-~~
, — •—-~—-—.~-

.—-—-- .—.—-—--————--~ ~~~~~~~~~~~~~~~~~ .~~~~
—•

~
—-v

~ 
—



FINAL REPORT REMOTE DATA EN TRY
SECTION 4 — ROE FUNCTIONAL CESC R I P T ION

4 .22  CDC_to_ IBM

Name : CDC_to_IR~

Usa~ e:

declare CDC_to_IE~; entry (bit (*), f i x e d b in , bit (* ) ,  bit (1),

f ixed  bin  (35));

call CDC_to_IBM (bits_ in , precision , bits_out, debug ,

error_code);

ArQuments:

bits_in bit string to be converted . It must be in the

form of: fraction sig n , exponent , fraction

(input)

precision number of words of precision , usually 1 — 4

(input )

bit s_out bit  s t r ing  for ou tpu t  machine. v.111 be in

format of: fraction sign , exponent , fraction

(output)
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FINAL aEP0RT R~~-1CT E DATA ENTRYSECTI C~ 4 — PDE FUN CT IO NAL DESC RIPTIO N

debug logical switch to trace program flow and

variable assignments ~input )

e r r o r _code - indicator of error in system (output)

Cescr ipt ion:

This entry converts a floating point word bit string (bits_in)

from CCC machine format to IBM machine format (bits_out).

Care should be taken to insure correct format of the input bit

string before the call.
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F INAL REPORT RCMOT~ DATA ENTRY
SECTION 4 — POE FUNCTIONAL DESC~ IPTIO~.

4.23 CCC_tO_~ULTICS

Name:  CCC tO :.WLTICS

Us age:

declare CDC_tO_~r.JLTICS entry (bit~~(*), f i x e d b in , hit (* ) , hit

( 1 ),  f i xed  bin ( 3 5 ) ) ;

call. CCC_to_MULTICS (bits_in , precision , hits_out , debu;,

error _code) ;

Argum ents :

bits_in bit string to be conver ted , it must be in the

form of :  f r ac t ion sig n , expone nt, E r a c t i o n
( inpu t )

precision numb er  of words of precis ion , usua l ly  1 — 4

( i npu t )

bits_out bi t  string for output machine, hill he in

f o r m a t  o f :  f r a c t i o n  sig n , exr-onent , fraction

( ou t p u t )

I
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3ECTI ON 4 — PDE FUN CT I CPAL DESCRIPTIO N

logica l  swi tch  to t r ace  p r ogr a m  f low and

v a r i a b l e  assig n i-ents ( i n p u t )

e r r o r _code i nd i c a t o r  of e r r o r  in system (outpu t)

~escr ipt ion:

This  e n t r y  conver t s  a f l o a t i n g  point word bit string (bits_ in)

from CCC machine format to MULTICS machine format (bits_o-jt).

Care should be taken to insure correct format of the input hit

strin; before the call.
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FINAL REPORT REMOTE DATA ENT RY
SECTION 4 — RDE FUNCTIONAL DESCRI PTION

4. 24 CDC_to_PDP

Name : CDC_to_PDP

UsaQe:

declare CDC_to_PDP entry (bit (*), fixed bin , bit (* ) ,  bi t  (1),

f i xed bin ( 3 5 ) ) ;

call CDC_to_PCP (bi ts_ in , precision , bi ts_out , debug ,

error_code) ;

Arg uments:

bits_in bit string to be conver ted. It mus t  be in the

f o r m  of :  f r a c t i o n  sig n , exponent ,- fraction

( i n p u t)

precision number of words of precis ion, usual ly  I — 4

(input)

bits_out bit  string for output machine. ~i1l be in

format of: fraction sig n, exponen t, fraction

(output)

4—52

-~~~~~ 

- -- - -  9~4~ i~~~ 
- 

• 

.:~~~~~~~
-

~~~~~~~ 
- - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ 
~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 

T~’~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - - -



FI NA L REPORT RE MOTE DATA ENTRY
SECTION 4 — ROE FUNCTIONAL DESCRIPTION -

debug logical switch to trace prog ram flow and

v a r i a b l e  assig nments  ( i n p u t )

e r r o r _code ind icat o r  of error in system (output)

Description:

This entry converts a floating point word bit string (bits_ in)

f rom CDC machine  f o r m a t  to PD? mach ine  f o r m a t  (b i t s_ou t ) .

Care should be taken to insure correct format of the input bit

string before the call.

4—53

_ _  

______________________

— •~- 
~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ , ~~~~- ~~~~~~~~~~ ,~~~~~~~~ —p.-— - - • ! ~~~~~~~~~
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4 .2 5  ISM_ tO_CDC

Name : IEM_to_CDC

Usag e.:

decl are ISM_to_CDC en t ry  (bit  (*) , f i xed  b in , b i t  (* ) ,  bit  (1),

f ixed bin ( 3 5 ) ) ;

call ISM_to_COC (bits_in , precision , hits_out, debug ,

error _code) ;

Arguments:

bits_in bit s trj n ~ to be converted . It must  be in the

form of :  f r a c t i o n  sig n , exponent , f r a c t i o n

(input)

precision number of words of precision , u su ally 1 — 4

( inpu t )

bits_out hit string for output machine. ~i11 be in

forma t of :  frac tion sign, exponent , fraction

(output)
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debug logical switch to trace prog ram flow and

variable assig nments (input)

e r r o r _code indicator of error in system (output)

Description:

This entry converts a floating point word bit string (bits_ in)

from IBM machine format to CDC machine format (bits_out).

Care shoul d be taken to insure correct format of the input bit

string before the call. .
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FIx~AL REPORT PENOTE D1~TA ENTRY
SECTIO N 4 — PDE FUNC TI Ot~A L DE SCP.IPTIOI’~

4.26 IBM_to_MULTICS

game : I~3N_to_~:ULTICS

U s~a~ e:

declare IBN_tojIULTICS entry (bit (*), f i x e d  b in , hit ( * ) ,  h i t

(1) , f i x e d  b in  ( 3 5 ) ) ;

cal l  IB M _ to_NJ LTICS ( b it s _ in , p rec i s ion , b i t s_out , debug ,

e r r o r _code)

A r g u m e n t s :

h i t s_in bit string to he converted . It ~ru st  be in the

f o r m  of : f r a c t i o n  sig n , exponen t, fraction

( i n p u t )

p rec i s ion  number  of wor ds  of prec i s ion , usually 1 — 4

( i n p u t )

b i t s_out  hit string for o u tj ~ut  m a c h i n e .  t ’?ill be in

format of : fraction sig n, exponen t, fraction

(out P Ut)
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FI :\L PEPC~ ’i RENOTE LATA ENTRY
SECTICN 4 — PEE FUNCTIONAL DESCRIPTION

dehu~ logical switch to trace program flow and

v a r i a b l e  assig nments  (inpu t)

e r r o r _code in d ic ator of e r r o r  in sys tem (ou tpu t)

Descri pt ion:

This entry converts a floating point word bit string (bits_in)

f r o m  I p~ machine for mat to TIULTICS machine format (bits_out).

Care should be taken to insure correct format of the input bit

s t r i ng b e f o r e  the call .
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4 .27 IBM _to_PD?

N ame : IBM_to_ PD?

U sag e:

declare IBM_to_ PDP en t ry  (b i t  ( * ) ,  f ixed bin , bit  ( * ) ,  bit  ( 1) ,

f ixed bin ( 3 5 ) ) ;

call IB M _to_PD? (bits_in, precision , bits_out , debug ,

er ror _code) ;

Ar Qument s :

b its_in bit string to be converted. It must be in the

form of: fraction sig n, exponen t, fraction

( i npu t )

precision number of words of precision , usua l ly  1 — 4

(input)

bits_out bit string for output machine . ~.:il1 be in

format  of : f r a c tion sig n , exponent, f r a c t i o n

(output )
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F I N A L  REPO RT REMOT E DATA EN TRY
SECTION 4 — PDE FUNCTIONAL DESCR IPTION

debu-; logical switch to trace progr am flow arid

variable assig nments (input)

er ror _code indicator of error in system (output)

Descr iption:

This e n t r y  conver t s  a f l o a t i n g  point  word bit  s t r ing  (bi ts_ in)

f rom IB~.: mach ine  f o r m a t  to PD? mach ine  f o r m a t  (bi t s_ou t ) .

Care should be taken to insure correct format of the input bit

~t [ing before  the cal l .
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4 • 28 MULTICS_to_CDC

Name : MULTICS_to_CDC

Usag:~~

de c lare  NULT I CS_to_CDC en t ry  (b i t  ( * ) ,  f i x e d bin , bit (* ) ,  hit

( 1) ,  f i xed  bin  ( 3 5 ) ) ;

call NULT ICS_ to_CDC (bi ts_ in , precis ion , hi ts_out, debug ,

er ror _code) ;

Arguments:

bits_in bi t string to be converted . It must be in the

f o r m  of :  f r a c t i o n  sig r., exponent , f r a ction

( inp ut )

precis ion number  of words of 2 recision , usually 1 — 4

( i n p u t )

bits_out bit string for output machine. ~il1 be in

fo rma t o f :  f r a c t i o n  sig n , exponent , f r a c t i o n

(output)
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FIt~AL REPORT REMOTE DATA ENTRY
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debu; log ica l  swi tch  to t race  program flow and

varia ble assig nments (input)

er ror _code indicator of error in system (output)

Desc r ip t i on :

This  e n t r y  conver t s  a f l oa t i ng  point  word bi t  s t r ing  (bi ts_ in)

f rom ~ULTICS machine format to CDC machine format (bits_out).

Care should be taken to insure correct format of the input bit

s t r i n g  b e f o r e  the cal l .
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FINAL REPORT REMOTE DATA ENTRY
SECTION 4 — floE FUNCTIONAL D E S C R I P T I O N

4 • 29 MULTI CS _to_ IB~

N ame : NUL ’lICS _to_ IBN

C s ag:~~

decla re VU LTICS _to_ If’M entry (bit (*), f i x ed  b in , h . t  ( * ) ,  h ;t

(1), f ixed bin (35));

call MU LTICS_to_IE~ (b i t s_ in , precision , hi ts_out , cebug ,

e r ro r _code) ;

Ar~ uments~

bits_ in bi t st r i n g  to be c o n v e r t e d .  I t  ru st  he in t he

fo rm o f :  f r a c t i o n  sig n , expo nent , f rac t ion

( i n p u t)

- p recis ion nur~be r of words of ~;recis Lon , usua l ly  1 — 4

(input)

bits_out hit string for output r-~achine . ‘~i11 be in

f or ~ -at  o f :  f r a c t i o n  sig n , exponent , f r a c t i o n

(output)
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FINAL FEPOrT REt~OTE LATA E~ TRYSE.CTIGt-~ 4 — i~L~ FU t’~CTIONAL DESCRIPTION

decu-~ lo.~ica1 switch to trace program flow and

v a r i a b l e  a s s ignm e n t s  ( i np u t )

e r r o r_code i nd i c a t o r  of e r r o r  in system (output)

~ esc_r iPt ion:

This  e n t r y  conver t s  a f l o a t i n g  point  word bi t  s t r i ng  ( b i t s_ in)

fr ot ~ ~UL TI CS mach ine  f o rm a t  to 1PM machine format (bits_out).

C a r e  should be taken to insure correct format of the input bit

st r in ~ b e f o r e  the ca l l.
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FINAL REPORT REMOTE DATA EN TRY~
SECTION 4 — EWE FUNCTIONAL DESCRIPTION

4 • 30 MUL TICS_to_PDP

Name: MULTICS_to_PDP

Usag e:

decla re NU LTI CS_to_PDP en t ry  (bi t  (* ) ,  f ixed bin , bit  (* ) , bit

( 1) ,  f i xed bin ( 3 5 ) ) ;

call MULTIC S_to_PDP (bits_in , precision, bits_out, debug ,

error _code) ;

Ar gument s~

bits_ in bit s t r ing  to be converted . It must be in the

fo rm o f :  f r a c t i o n  sig n , exponent , f r ac t i on

(input)

precision number of words of precision , usually 1 — 4

( input )

bits_out bit s t r ing for output  machine.  Wil l  he in

format  of :  f rac t ion  sign, exponent , fr ac t ion

(outpu t)
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FINAL L~~EL ~ ORT REMOTE DATA ENTRY
SECTION 4 — ROE FUNCTIONAL DESCRIP TION

debug logical  switch to t race  prog r am flow and

va r i ab l e  assig nments  (input)

e r ro r _code indicator of error in system (output)

Description:

Th is entry converts a floating point word bit string (bits_in)

from MULTICS machine format to PDP machine format (bits_out).

Care should be taken to insure correc t format of the input bit

string before the call.
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FINAL REPORT REMOTE DATA ENTRY
SECTION 4 — EWE FUNCTIONAL DESCRIPTIO N

4 .31 PDP_to_CDC -

Nam e: PDP_to_CDC

Usa~ e:

declare PDP_to_CDC ent ry  (bit  ( *) ,  f ixed  bin , bit (* ) ,  bit (1),

f ixed bin ( 3 5 ) ) ;

call PDP_to_CDC (bi ts_ in , precision , bits_out, debug ,

error _code) ;

Arguments :

bits_in bit str ing to be converted. it  must  be in the

form of :  f rac t ion  sig n , exponent , f rac t ion

(input)

precision number of words of precision , usually 1 — 4

( input)

bits_out bit  s t r ing for output  machine. Wil l  be in

forma t of:  f rac t ion  sig n , exponent , f r a c t i o n

(output)
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FIt- AL REPORT REMOTE DATA ENTRY
SECTIO N 4 — RDE FUNCTIONAL DESCR IPTIO N

debug logical switch to trace prog ram flow and

variable assig nments (input)

e r ro r _code indicator of error in system (output)

D e s c r i p t i o n :

This entry converts a floating point word bit string (bits_ in )

from POP machine format to CDC machine format (bits_out).

Care  should be taken to i n s u r e  cor rec t  f o r m a t  of the input  b i t

string before the cal l .
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FI NAL REPORT REt~OTE DATA CNTRY
SECTION 4 — RDE FUNC~iIONAL DESCk~IPTICi:

4.32 PCP_to_Ie~:

Name: PCP_to_IB~-1

UsaQe:

declare ~DP_to_IL;~ entry (bit (*), f i x e d  b in , bit ( * ) ,  hit (1),

f i x e d  b in (35));

call ~DP_ to_ IBt-~ (bits_ in , precision , bits_out ,

e r r o r _coäe) ;

~
rg uments :

bits in bit strin~ to t-a cor~vertec~. It iust he ir the

for-~- uf : fraction si~jn , exponen t , fr a c t i o n

(ircut)

precision nw.her of ~cr c s of ~:recisicn , us ually I — 4

(
~ n U t )

bi ts_out cit str ir for outfU~ rc~~ir~e. ill ~e in

for ~~at  of: fractior~ sig r , ex~ on~ r.t, fr action

(outtut)
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PI~ ?L z:IrCFT F~~ CTF T.~ E L T RY
— PEE F1~:CTIO::AL DESCE~IPTIC~.

lo-~ical swi tch to trace proyrai~ flow and

variable assig n~nen t s  ( i n p u t)

e r r o r _code indicator of error in system (output)

Descr ipt ion:

This entry converts a floating point word bit string (bits_ in)

from ?DP machine for~ at to IF~ machine format (bits_out).

Care should be taken to insure correct format of the input bit

string before the call.
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FINAL REPORT REMOTE DA~A ENTRYSECTION 4 — ROE FUNCTIO NAL DESC R IPTIO N

4 . 33 PDP_ to_MULT ICS

Name: PDP_tO_MULTICS - 
-

UsaQe: •

declare PDP_to_NULTICS entry (bit (*), fixed bin , bit (* ) ,  bit

( 1), f i xed bin ( 3 5 ) ) ;

call PDP_to_MULTICS (bits_ in , precision , bits_out, debug ,

e r ro r _code) ;

Arguments:  -

bits_in bit string to be converted . It must be in the

form of: fraction sig n, exponent, fraction

(input)

precision number of words of precision , usually 1 — 4

(input)

bits_out bit  s t r ing  for  output  machine.  Wil l  be in

format of: fraction sign, exponen t, f r action

(output)
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FI~ AL REPCPT REMOTE DATA ENTRY
SECTION 4 — RDE FUNCTIONAL DESCRIPT ION

debug lo-~ical switch to trace program flow and

v a r i a b l e  assig nmen t s  ( i n p u t )

e r r o r _code ind ica to r  of e r r o r  in system ( o u t p u t )

Descri p t ion:

This entry converts a f l o a t i n g  po in t  word b i t  s t r ing  (b i t s_ in)

from PEP machine format to MULTICS mach ine  fo rma t  (b i t s_out ) .

Care should be taken to insure correct format of the input bit

string before the call.
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4 . 3-4  add

Name:  add

Usaq e:

declare  add en t r y  (bi t  (* ) ,  bi t  (* ) ,  b i t  ( 1 ) ,  f i x e d  bin ( 3 5 ) ) ;

call add (bitsi, bits2 , debug , error_code) ;

Arguments:

bitsl bit  string to add (input/output)

bits2 bit string to add (input)

debug test switch (input)

e r ro r _code system er ror  (output)

Description:

This p rocedure  adds two b i t  s t r i ng s  se r ia l ly  f rom the r i g h t

(least sig n i f i c a n t  bit , lsb) to the l e f t  (most  s i g n i f i c a n t  bit , m sh )
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u s in -~ the concept of a one—bi t  f u l l  adder  [ l l j .

A o n e — b i t  f u l l  adder  must be capable of accepting three inputs.

Two are  the or ig inal bits (shown as “a” and “b” in Figure 10.), and

the third input “c” is the carry out from the previous bit addition.

For the f i r s t  ad d , the c input is initialized to “0”b . There are  two

ou t p u t s  of the adder :  the sum bit , “s” , and the car ry  out bit , “c ’” .

The canonical mint erm form for s using the EXCLUSIVE OR operation

is:

s = a ~ b ~ C.

The carry out term is derived from :

C ’ = bc V ac V ab. (“V” denotes “OR”)

I
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a b + — — —  c (carry in)
f ( ( _

±$  $.

I I
I FULL
t ADDER I
I

I f
i

I *

(carry out) c ’4——+ s

s = a ~ b ~ c (~ d eno tes EXCLUSIVE OR)

c = bc V ac V ab (V denotes OR) -

Figure 10 Full Adder Desig n
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4.35 add_one

b an e : add_one

Usage:

declare add_one entry (bit ( *) ,  bi t  (1), fixed bin (35));

call  add_one (bits, debug , error_code) ;

•r guments:

bits bit string to be incremented (Input/output)

debug test switch ( I n p u t )

e r r o r _code set to 1 if over f low , else set to C (ou tpu t )

Descr ip t ion :

This  p rocedure  adds one h i t  to the inpu t  h i t  s t r i n g  using Boolean

algeb ra .  Add i t ion  of the ca r ry _bi t  cont inues  f r o m  the r i gh t—mos t  ( lsb)

to the  l e f t —m o s t  (r ~sb) b i t  u n t i l  the c a r r y  b i t  is ze ro  or the msb is

reached. If the carry bit  is set a f t e r  the addi t ion is complete , the

error _code is set to 1 to indicate overflow .
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4 .3 6  sub t rac t

Name : subt rac t

Usage:

declare  sub t rac t  en t ry  (bi t  ( *) , f ixed  bin , bi t  (1 ) ,  f ixed bin
(3 5)  ) ;

call s u b t ra c t  ( b i t s , va lue , debug , e r r o r _code) ;

Ar qurnent s :

bits bi t s t r ing  to sub t rac t  value f rom

(input/outpu t)

value value to subtrac t from bit string (input)

debug test switch (input)

e r ro r _code procedure result (output)
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D escr i~ t ion:

This  p r o c e d u r e  s u b t r a c t s  the  g iven va lue  f r o m  the hit string by

ad d ing the one ’s complement bit representation of te value to the bit

strin-;.
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4,37 sub_one

Nase: sub_one

U sag:~~

declare sub_one entry (bit (*), bit (1), fixed bin (35));

call sub_one (bits, debug , error_code);

Arguments:

bits bit string to be decrernented (Input/output)

debug test switch (Input)

error _code set to 1 if overflow , else set to 0 (o u t pu t )

Description:

This procedure subtracts one bit from the input bit string using

- Soolean algebra. -
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4,38 shift left

Name: shift_left

U sag:~~

declare shift_left entry (bit (*), fixed bin , bit (1), fixed bin

( 35) ) ;

call  s h i f t_ l e f t  ( b i t s , places , debug , e r ro r_code) ;

A r g u m e n t s :

bits bit string to’ subtract value from

( i npu t/ o u t p u t )

places nunber of places to shift left (input)

debug test switch ( i n p u t )

error_code procedure result (output)

Description;

This procedure shifts the bit array left the number of specified
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places. The b i t  s t r i n g  is zero f i l l e d  on the  r i g h t .

If the number  of places to s h i f t  is g r e a t e r  t han  the size of the

bit  s t r ing , the error_code is set to 1.

If any of the b i t s  s h i f t e d  o f f  the l e f t  end a re  equal  to “ l ” b ,

the error_code is set to 2 to indicate truncation.
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4.39 shift_rLg h t

Name: shift_r ig h t

Us a~ e:

declare  s h i f t_r i g h t  en try (bi t (*) , f i x e d bin , bit (1) , fixed bin

(35));

call  shif t_right (bits , places , debug , e r ro r_code) ;

Arg uments :

bits bit string to subtract value from

(inpu t/ ou tp u t )

places num ber of places to shift right (input)

debu-; test  swi tch  ( i n p u t )  - :

e r r o r _code p r o c e d u r e  r e s u l t  ( ou t p u t )

4

Description:

This procedure shifts the bit string right the number of places
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specified . The string is zero filled on the left.

If the number of places to shift is greater than the size of the

bit string, the error_code is set to 1.

If any of the bits shifted of the right end are equal to “l”b ,

the error_code is set to 2 to indicate truncation.
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4 .4 0  ones_comp lement  - •

t~ame : ones comp lement  
-

Cs age:

dec l a r e  ones_complement e n t r y  (b i t  (* ), b i t  (1), fixed bin (35));

call  ones_complement (bits, debug,-error_code);

ArQuments:

bits  b i t  s t r i n g  to complement  ( i n p u t/ o u t p u t)

de bug test switch ( i n p u t )

error_code procedure result (output)

Descr~ pt ion:

This  p rocedure  produces  the one ’s complement of the input bit

string by replacing each bit in the string with its complementary

(negated) value.

- 

4-83 

1 ~~~

r - 
— -- 

~~~~~~~~~ 

- -  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~~ 

— - - —

~~~~~~~~~~~

- 

~~~~~~~~~~~~~~~~~~~~



FINAL REPORT REMOTE DATA ENTRY
SECTION 4 — ROE FUNCTIONAL CESCgIPTICN

4 .41 twos_complement  
—

Name: twos_complement

Usage:

declare twos_complement entry (bit (*), bit (1), f i x e d bin (35 ));

call twos_comp lement (bits,  debug , e r r o r _co6e);

ArQuments:

bits  b i t  s t r i n g  to complement  ( i n p u t/ o u t p u t)

debug test switch ( i n p u t)

er ror_code procedure result (output)

Description:

This procedure converts the g iven bit string to the two ’s

complement representation by adding the value of one to the one ’s

complement representation of the bit strin~J .
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4.42 r o u n d

N a m e :  round

Us ag_e:

dec la re  round  en try (bi t (* ) , bit (*) , f i x e d bin , bit (1) , f ixed

bin (35));

call  r o u n d  (expo nen t, f r a c tion , places, debug , e r ro r _code);

ArQuments:

exponent  exponent ( i n p u t/ o u t p u t)

f r a c t i o n  f r a c t i o n  ( i n pu t )

places number of places to round (input) 
—

debug test swi tch  ( i n p u t)

error_code procedure resul t (output)

I
Descr ip t ion :

The f l o a t i n g_point  nuh ber is rounded  to the  specified number of

places by adding one and then normalizing the result.
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4 , 4 3  normal ize

Name: normalize

Usa~ e:

declare normalize entry (bit (*), bit (*), bi t  (1), fixed bin

(35)

call no rma l i ze  (exponent , fraction , d ebug , error_code) ;

Ar~quments:

exponent exponent (input/output)

fraction fraction (input)

debug test switch (input)

err or_code procedure result (output)

Description:

This procedure normalizes a floating point number by shifting the

fraction bits left one bit and adding one to the exponent hits until

4—86

:

~~~~~
-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ 

-
~ 

-- 
~~~~~~~~~~~~~~~



FINAL REPORT REMOTE DATA ENTRY
SECTION 4 — ROE FUN CTIONAL DESCRIPTION

the l e f tm o s t  f r a c t i o n  b i t  is set ( “ l ” b ) . This is descr ibed by [10 ,

p .18l]

“A f l o a t i ng — p o i n t  number  (e , f )  is said to be

n o rm a l i z e d  if the most s i g n i f ic a n t  d i g i t  of the

representation of f is non—zero , so t h a t

1/b < I f t < 1;

or if f 0 and e has its smallest possible value ” .
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4.44 base2_to_basel6

Name : base2_to_basel6

U saq:~~

declare base2_to_basel6 entry ((*) bit (1) unaligned , (*) b~ t (1)

unaligned , bit (1), fixed bin (35));

call base2_to_basel6 (exponent , fraction , debug , er ro r _code);

Arguments:

exponent bit array representation (input/output)

fraction bit array representation (input/output)

debug test switch (input)

error~ code - procedure resul t (output)

Description:

This procedure is used to convert base2 floating point numbers

to the basel6 format used by 13M. -
-
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The a l g o r i t h m  used in th i s  procedure was taken from [9].

The r a t i ona l  app rox iman t , p/q , ment ioned in the  paper was chosen

so that d = (bi (p ig) )  (d i eps i l on)  was exact, That is, with pig = 1/4

and b = 16 , b I ( l/ 4 )  is ex_actjy equal to d (2)- . Thus, epsilon is zero.

The basel6 exponent  (u , in the paper) is derived by multiplying

the base2 exponent (s, in the paper) by p/q. Since p/q = 1/4 , the

base2 exponent was divided by 4 ( s h i f t e d  r i g h t  by 2 ) .  Th e

m u l t i p l i e r  ( FP ( p s/ q ) ,  in the paper) was obtained by “catching ” the

bits as they shifted of f  the r i g h t  end d u r i n g  the d iv is ion .

This m u l t i p l ier ,  which  w i l l  have only the values 0, 1, 2, or 3 ,

is then used to compute the non—normalized basel6 fraction,

bIFP (ps/ q ) ,  by m u l t i p l y i n g  ( s h i f t i n g  l e f t )  the base2 f r a c t i o n.

The f r a c t i o n  b i t s  are  checked fo r  ove r f low , and normal ized  by

d i v i d i n g  the f r a c t i o n  by 16 ( s h i f t i ng r i gh t  by 4 ) ,  and subtract ing 
I

one f r o m  the exponent for each division.

j
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5 CTS Functional Description

5.1 CTS Structure

There are four major subroutines wi thin CTS : process_a rgs ,

process_keywords , process_commands , and process_p r o g r a m .  Each of these

have been broken down into smaller modules , each hav ing  a sp ec i f i c

function. Process_commands , has been broken into the ;rea test number

of modules:  n ine  in a l l.

The f i r s t  m a j o r  s u b r o ut i n e , process_args , receives  al l

cont ro l l ing  and p athname arg ur~ents  inpu t  by the user , v e r i f i e s  t h a t

they a re  legal a r g um e n t s , and set swi tches  accor~~in-; ly .  The second

m a j o r  s u b r o u t i n e ,  process_keywords , ob t a in s  vec tor  keywords  f r o m  the

user.  The t h i r d  ma jo r  s u b r o u t i n e , process_commands , uses 9 sma l l e r

modules , f i v e  of which  are  comman d r o u t i n e s , which  process  the

commands individually . The sixth module that process_commands uses ,

advance , is used to return each token or word to the five command

rou tines. It does so, by using a seventh module , get_char , which

r e t u r n s  i n d i v i d u a l  c h a r a c t e r s,  Advance combines  the i n d i v i d u a l

cha rac te r s  to form a word of the comm and l ine,  The e i g h t h  module is

an e r r o r  r o u t i n e  which  can be called by process_f i v e  commands , by the —

f i ve  command modules , by advance , or by ge t _char  when an e r r o r  is

encountered while processing a command . The ninth module , query_user ,

is used to obtain the commands and any correctionm from the user. The

f o u r t h  m a j o r  s u b r o u t i n e  is process_ p r o g r a m  w h i c h  i nden t s  and compi les

1 
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the generated ~-L/l program .

The man es  in the  s t r u c t u r a l  desig n of CTS a re  shown in the

a ccompany i n ~ figure. The marries of the routines and modul es  a re  in
capi ta l  l e t t e r s  w h i le  the f u n c t i o na l  aspects a re  in lower case

l e t t e r s.
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Figure 11 CTS Structure (continued)
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5.2  cts

Funct ion :  cts {— pa thna m e  arg u m e n t s )  {—con t ro l  a r g um e n t s )

Parameters: arguments may be specified when calling CTS, If omitted ,

user will be prompted for them .

—old pathname required pathname of the inpu t seg ment or multiseg ment

A SCII RDE data f i l e.  If not p r e s e n t , CTS w i l l  mu e r y  the

user for  the data file segment name.

—new pa thname pa thnam e  of ASCII RDE data file to be created from

applying  CTS to the i n p ut  da t a  f i l e .  If no pa thnam e is

ente red , the d e f a u l t  pathname is “ empty ” .

— i n  p a thnam e pathname of the segment f r o m  which CTS con t ro l  a r g u m e n t s

and comma nds are  to be t a ke n .  This  seg ment  name must  have

“ .cts ” as a s u f f i x , but  is not r e q u i r e d  in the command l ine.

May be used only when calling CTS.

—out pathname pathname of the segment to which CTS control arguments

and comm ands a re  to be copied to . A suffix of “.cts” will

be appended to the pathnarne. This a r gu m e n t  is incompa t ib l e

w i t h  the “ —in ” a r g u m e n t.  D e f a u l t  is no o u t p u t  seg m en t .
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—save p a t hn am e , —sv pa thnan i e causes gene ra t ed  PL/l prog r am to be saved

in the  c u r r e n t  working directory. A suffix of “ .p l l”  is

appended to the pa thn ame , bu t  is not r e q u i re d  in the command

l ine .

— l i s t  causes a l i s t i n g  of the gene ra t ed  PL/l prog r am . Defau l t  is no

listing .

—check , —ck checks syn tax  of input commands. There is no translation

or prog r am g e n e r a t i o n .

—noxqt, —nx Used with the “—save ” argument to just generate the PL/l

program

—noq uery, —nq inhibi ts messag e asking user for control arguments and

commands, Should only be used when working in the batch

mode.

—echo causes a display at the terminal of the input control arguments

and commands as they are read in. Defaul t is no echo.

—debug , —db causes a trace of statements executed. Is

mainly  for  use by a systems maintenance person.

—menu p r i n t s  a l i s t ing  of all the a rg um e n t s  available in CTS.
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—panic  wi l l  n o t i f y  the user if he attempts to put a vector into two

d i f f e r e n t  classes and wi l l  t e r m i n a t e  execut ion of the

generated PL/l program . Default is notification of this

occurrence , creation of a file containing all vectors placed

in more than one class, and continued execution of the

generated PL/l program .

—arguments argstring , —args argstring passes arguments “argstring ” to

the PD/i compiler as compilation arguments for compilation

of the generated PL/l program .

Description:

The user function CTS reads in control arguments either from an

input file or from the terminal , then calls cts_process_args to

process the a rguments  and set switches. CTS then calls

cts_process_keywords to obtain keywords from the user. The next

subroutine called by CTS is cts_process_commands which processes the

edit and e x t r a c t i o n  commands.  The last  s u b r o u t i n e  called is

cts_process_program which indents and compiles the  genera ted  PD/ i

program . CTS can then l ist  and execute  the generated program if the

user so desires. All switches are then turned off , and CTS is

completed .

5—7
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FINAL REl O~T REMOTE DATA ENTi~SECTION 5 — CTS FUNCTIONAL DESCRIPTION

begin cts;

get default working directory ;

;et num ber of args from command line when calling cts;

if nunber of args>C then do n 1  to number of args;

get a pointer to arg ;

verify is a legal ar gumen t;

if a double word argument, get second word;

call cts_process args;

end ;

open inpu t file ;

if no args in command line then do;

get arg fro c~ user or input file;

verify is a legal argument;

if a double word argument get second word;

call cts process args;

end;

if user wants args written to outfile, then do;

open outf Lie;

wri te each ar gumen t to outfile;

end ;

if user wants to know flo w of cts then do;
print each argument and value of its switch;

end ;

call ctsjrocess_keywords;

5—8
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call cts_process commands ;

if an error in processing of commands, then delete generated PL/l progran ;

else do;

if pathna~e of generated PL/l prograr =
Mempty ” then rename to “~ file~~ ll”

call cts_process _pro g ram ;

if user wants a listing , then print listing ;

if user wan ts the genera ted prog ram execu ted, then do;

if severity of errors<2 then execute prog ram ;

else ask user if he wants prog ram execu ted;

if Nyes then execu te prog ram ;

end;

end;

close infile ;

if opened outfile, then close ou tfile ;

if user does not wan t genera ted pro g ram save d, then delete program ;

turn all argu men t swi tches off ;

end cts;

L 
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5.3 cts_process_args

tunction: call cts_process_args (argl, arg 2, old_path, new path,

in_path, out_path, save_path, arg_string )

Parame ters:

argl word in a 2 word argument or only word in a 1 word

argument

arg2 second word in a 2 word argument

old_path pathname of old data_file

new_path pathname of new data file created from applying cts to old

data file

in_path pathname of file containing all cts arguments and commands

out_path pathnai~e of file to which all cts arguments and commands

are written

save_path pathname under which the generated P1/i program is saved

arg_string string of arguments which are passed to the PL/l compiler

5—18
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Lescription:

The subroutine CTS_process_argS sets switches based on the

user—supplied CTS argu~Tents. If a switch has previously been set, the

user is notified of this condition.

be; in cts_process_argS;

if arg l is a legal one word argu~ent then do;

if switch is already set then do;

print error message;

end ;

else set switch ;

end ;

if arg l is the first word of a legal 2 word argu:~ent & (arg l z(~ _save
e I —arg~

if switch is already set then do;

print error message;

end ;

else do;

set switch ;

type_path •

end ;

end ;

else if arg i s—save” then Jo; -
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if switch is already set then do;

print error message;

end ;

else do;

verify saved program cts.pllN I cts ;

if does, notify user is not permissible;

ask user if he wants to try another prog ram ;

if he does, then get new program name;

end;

set switch;

if .pll not in program name, add it;

save_path arg2;

end;

else if arg i — ‘—arguwents I —a r g s’ then do;

if switch already set then do;

print error message;

end;

else do;
set switch;

arg_string arg2;

end;

end;

end cts_process_args;

J 5—12
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5 • 4 cts_process_ke~’words

Function: call cts_process_keywords (number _of _keywords,

keyword_table, in , out, echo, noquery, debug )

~araireters:

number_of _keywords number of keywords in each vector in data file

keyword_table pointer to table of keywords

in switch which determines whether or not to read

from a file containing cts args and commands —

same as the argum ent “ —in pathnam e”

Out switch which determines whether or not to write

to a file the cts args and commands — same as

the argument “—out pathname”

echo switch which dethermines whether or not to echo

each line read in — same as the “—echo” argument

noquery switch which determines whether or not to query F
the user — same as the “—noquery ” argument.

5-13
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debug switch which determines whether or not user

wants  to see the flow of the progras; — sai:e ~~S

the “ —debug ” argument

Description:

cts_process_keywords funct ion is intended to obtain the number of

keyword s( i f  a n y) ,  to allocate storage for  those keywords , and then to

ask the user for each keyword and its subfields ( if  any) .

begin cts_process_keywords ;

get number_of _keywords;

allocate storag e for keywords ;

do loop for number of keywords;

if skip_keyword switch on then do;

generate keyword;

get subfields;

if subfields, add to keywàrd;

end;

else do;

ask user for keyword and subfields;

if keyword “skip” then do;

generate keyword;

if no subfields ask user for subfields;

5—14
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set skip_keywor d switch on;

end ;

end ;

end;

if subfields in keyword , then do;

check if one or 2 subfields;

if 2 subfields then do;

verify subfield before comma is an integer;

ver ify subfield after comma is an integer;

end ;

else if only one subfield verify subfield is an integer;

store keyword and its subfields in array ;

end ;

if user wants to see flow of program , then do;

print keywords and subfields;

end ;

if user wants keywords saved in a file then do;

write keywcru and subfie]ds to outfile;

end ;

end

• 1~L 5—15
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5.5 cts_process_commands

Function: call cts_process_commands (old_path , new_path , save_path ,

in_path , out_path , num ber_of _keywords , keyword_table)

Parameters:

old_path pathname of old data_f i l e

new_path pathname of new data f i l e  created from.  applying

cts to old data f i l e

save_path pathnaine under which the generated PL/ l pr ogra m

is saved

in_path pathname of f i le  containing all cts a rgu m ents  and

commands

out_path pathname of file to which all cts arguments and

commands are written

number_of_keywords number of keywords in the vectors in the data

file

keyword_ table pointer to table containing keywords

5—16
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I
beg in cts_process_commands;

find out if classn~me in vectors;

if “yes” then turn classname switch on;

find out if vector ID in vectors;

if “yes” turn vectorid switch on;

get both process and defaul t working directory;

open g f i l e ;

if conversion error occurs then do;

notify user of conversion error

reset onsource value;

reset token value;

set error_flag_q;

end ;

open input file

if not —check” , then generate declarations for generated PL/l program;

get first command line;

if input line = “end” then do;

notify user that cts_process_commands is terminated ;

- set error_code;

set error_flag ;

end ;

do while  ( tm even number of quotes);

see if even number of quotes in command line; • .

• 
~~~~-
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if not, then call error routine ;

end ;

do while (end of commands);

call advance subroutine to get token;

depend ing on token, generate code for genera ted PL/l program ;

do while (token =”end”);

if user uses edit coramand after extract command then do;

notify user that processing of commands is terminated ;

notify user of no execution of generated program ;

set noxgt Switch;

set error_code;

set token = “end ”;

end ;

do while ( correct_token);

if token = “change”t”insert” I ”delete”~ ”inove” then do;

call subroutine to process the co!nmand;

set correct_token switch to on;

end ;

else if token = “ex t rac t ” then do;

if not “—check” then do;

set extract  switch on;

if edit coramands preceded , then do;

generate  code to PL/ l prog r am ;

t u r n  edit switch to o f f ;

end;

5—12
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end ;

call extract subroutine to process command ;

set correct_token switch to on;

end;

else if token “end ” then set correct_token switch on;

else if none of the above then do;

call error subroutine;

if error_flag then set correct_token switch on;

end ;

end ;

if an er r or_flag then token — “end” ;

if token “enu ” tnen do;

F turn command flag off;

call advance subrout ine for new token;

end;

end ;

~f er ror _cod e = I then set end_f l a t  on;

if error_flag then set token ““ stop” ;

if token = “end” & end_flag the do;

notify user that command processing is completed ;

if extract_switch and not “—check” then generate code;

set end_fl-ag to on;

I end ;

~~~ if command_flag on, t u r n  it o( f ;

-. 5—19
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if error _ flag for quitting is on , then do;

turn error_flay off ;

set correct_token to off ;

do while  ( good_tok en) ;

call advance for new token;

turn token switch off if on;

if token a “• tnen turn good_token on;

else it end of line then t u r n  g ood_token on;

end ;

end;

else if e r ror _flag for ceasing is on then do;

not ify user that processing of all  commands is te rmina ted ;

turn  end_ flag switch on;

end ;

if token = end” then turn  end_ flag switch on;

end ;

if not “—check” and error_code = 0 then do;

close f i l e  of generated PL/ l program ;

open f i l e  of generated PL/l pr ocjr am;

open new f i le;

on end f Lie condition set endfi le flag on;

do while (‘endfile  f l a g) ;

read line of generated program f i l e ;

if ‘end of fil e  and line a certain declaration then

wri te  line Out to new f Lie ;

5—20
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else do;

wr i t e  line out to new f i l e ;

w r i t e  more code to new f i le ;

end ;

end ;

if classname switch is on , t u r n  it o f f ;

if classid switch is on , tu rn  it o f f ;

close both genera ted prog ram file and new file;

delete the generated program file;

renai~e new file to pathname of old generated program;

end ;

end cts_process_comman ds;

5—21
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5.6 cts_process_prog ram

!unction: call cts_process_pr o gr am (program _name , pll_args , sv , debug ,

error_code)

Parameters:

progr am_name name of generated PL/ l program — same as pathnam e

sp’ecified by “—save pathname”

pll_args compilation arguments  — same as “args t r ing ” specified

by “—arg s a rgs tr ing ”

sv severity of compilation errors

debug same as logic_switch.debug in cts — indicates user

wants to see the flow of the program

error_code code which ind icates if an error hs occurred within
cts_process_prog rain

Descr iption:

cts_process_progratn first verifies that the program to be tested

• 5—22
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exists in the working directory. Then if the prog ram does exist, the

pro~rat~ is indented and compiled . Any compilation errors are written

to &n error file anó once compilation is completed , the error file is

examined to determine the highest severity of compilation errors (if

any). If the severity of errors is >2 then an error_code is set = 2

and the user is notified of the occurrence of compilation errors.

begin cts_process_prog ram ;

verify p rog ram to be tested is not “cts_process_program.pll” ;

if it is then do;

notify user that testing of “cts_process_prog ram” is not permissible ;

set error code;

end ;

else do;

get default working directory;

verify prog ram exists in working directory ;

if it doesn ’t then do;

notify user that j rogram does not exist;

set error_code;

end ;

else do;

indent generated program ;

examine pll_args for the argument “—sv”;

if found , then do;

notify user that it has been ignored ;

5—23
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delete it from the pll_args;

end;

compile generated program;

on end of file then set eof_switch on;

open error file;

read line of error_file;

do while (‘eof _svitch);

determine the maximum severity of errors in the file;

end ;

close error f i l e ;

if severity > 2 then do;

notify the user that a compilation error has occurred ;

set error_code;

F end ;

end ;

end ;

end cts_process_prog raw ;
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5.7 cha_nge

Func tion: call cha_nge (in_line, number_of_keywords , comma nd_ in dex ,

char_pos, keyword_table, l ine_len)

Parameters:

in_l ine input command (s) line

• num ber_of_keywords number of keywords in each vector in the data

f i le

command_index beginning character position of change comma nd

in input command line

char_pos position in command line of current character

under consideration

keyword_table pointer to table containing keywords of the

vec tors in the data file

~~~~~~ line_len length of input command(s) line

. 5—25
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L~escription:

Cha_nge parses a chang e command to verify that the syntax of the

command is correct. Once the parsing is done, code is generated for

the save PL/1 program if the user has not specified the argument

“—creck” when giving cts arguments. If the argument “—check” was

given , then no code is generated for the PL/1 prog rai~

begir . cha_ngc;

if conversion error occurs then do;

notify user of conversion error anT

tr~at ~rocessin~ of current comnand is terminated ;

reset onsource value;

reset token value;

set error_flag_c:;

end ;

set command value to “change “ ;

call advance subroutine for next token;

do while (‘okay);

if token = “data” “field” then do;

if token = “keyword” then do;

add token to command value;

call advance subroutine for next token;

if token ‘ “ ( “  then call error subroutine;

else add token to command value;

call advance subroutine for next token;
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if token ~~= integer then call error subroutine ;

else add token to cor~r~and value;

call advance subroutine for next token;

if token ‘= “ ) “  then call error subroutine ;

else add token to command value;

end ;

else ioop through keyword table for token keyword;

if it is, add token to connand value;

end;

end ;

else do;

if token = “data” then add token to command value;

else if token = “field” then do;

~dd token to command value;

call advance subroutine for next token;

if token ~~ “ C ”  then call error subroutine ;

else add token to command value; 
•

call advance subroutine for next token;

if token ‘ integer then call error subroutine;

else add token to command value;

call advance subroutine for next token;

if token ‘= “ ) “  then call error subroutine ;

else add token to command value;

end ;

r end;
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end ;

ca].l advance subroutine for next token;

if f irs t charac ter in token — integer then do;

if token = integer then call error subroutine;

else add token to command value;

call advance subroutine for next token;.

if token = “ , “ then do;

add token to command value;

call advance subroutine for next token;

if token ‘ integer then call error subroutine;

else add token to command value;

end ;

else Set switch advance subroutine_flag off;

end ;

if advance subroutine_flag on then get next token;

if token = a relational operator then call error subroutine ;

else add token to command value;

call advance subroutine for next token;

if token ‘= a double quote then do;

see if token number ;

if it does, add token to command value ;

else conversion condition occurs;

end;

else do;

~f token 
‘ double quote then call error subroutine;
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else add token to command value;

call advance subroutine for next token;

add token to command value;

call advance subrou tine for  nex t token ;

if token ‘ a double quote then call error subroutine;

else add token to command ~‘alue;

end;

call advance subrout ine for next token;

if token ‘= “to” then ca ll e r ro r  sub rou tine ;

else add token to command value; 
. I

call advance subrou tine for  nex t token ;

if token ‘= a double quote then call error subroutine ;

else add token to command value;

call advance subroutine for next token;

add token to command value;

call advance subroutine for next token ;

if token ‘= double quote then call error subroutine ;

else add token to command value;

call advance subroutine for next token;

if token = period then call error subroutine ;

else add token to command value ;

if out.switch on then write command to outfile;

if “—check” switch off then generate code PL/l program;

I  
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5.& in_sect

Function: call in_sert (in_line , line_len , command_ index , char_pos)

Parar~eters:

in_line input command(s) line

line_len length of input command(s) line

comman d_index beginning character position of insert command in

input command(s) line

char_pos position in command line of current character under

consider at ion

Description:

In_sect parses an insert command to verify that the syntax of the

insert command is correct. Once the parsing is complete, code is
generated for the saved PL/l prograr if the user has not g iven the

argument “—check”. Otherwise, no code is generated.
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beg in in_sert;

set comman d va lue to “inser t “ ;

call advance subroutine to get next token;

if token ‘ “field” then call error subroutine ;

else add token to command value;

call advance subroutine to get next token;

if token 
~~

= “ C ”  then call error subroutine ;

else add token to command value;

call advance subroutine to get next token;

if token ‘= integer then call error subroutine ;

else add token to command value;

call advance subroutine to get next token;

if token = “)“ then call error subroutine ;
I H

else add token to command value;

call advance subroutine to get next token;

if token ‘= “= ‘ then call error subroutine;

else add token to command value;

f call advance subroutine to get next token;

if token ‘= double quote then call error subroutine ;

else add token to command value;

call advance subroutine to get next token;

add token to command value;

call advance subroutine to get next token;

if token ‘= double quote then call error subroutine ;
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else add token to command value;

call advance subroutine to get next token;

if token ~~— double quote then call error subroutine;

else add token to command value;

call advance subroutine to get next token;

add token to command value;

call advance subroutine to get next token;

if token ~~
= double quote then call error subroutine;

else add token to command value;

call advance subroutine to get next token;

if token ~~ period then call error subroutine ;

else add token to command value;

if out,switch on then write command to outfile;

if not “—check” then generate code for Pt/i program ;

end in_ser t;
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5.~ de_lete

Function: call de_lete (in_line , line_len , cori~mand_index , char_pos)

Parameters:

in_line input comttanc](s) line

line_len length of input command (s) line

comm and_index beginning character position of insert command in

• input comi~iand(s) line

I char_poe position in command line of current character underI considera tion

Description:

De_lete parses a delete conmand to verify that the syntax of the

delete command is correct. Once the parsing is complete, code is
P generated for the saved P1.11 program if the user has not given the

argument 0—check” . Otherwise, no code is generated.
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begin de_lete;

set coir.mand value to “delete “ ;

call advance subroutine to get next token;

if token ‘
~~~ “field” then call error subroutine;

else add token to command value;

call advance subroutine to get next token;

if token = “ ( “  then call error subroutine;

else add token to command value;

call advance subroutine to get next token;

if token ~~
= integer then call error subrou tine ;

else add token to command value;

call advance subroutine to get next token;

if token ~~ 
“ ) “  then call error subroutine;

else add token to command value;

call advance subrou ti ne to get nex t token ;

if token ~~= “ — “ then call error subroutine;

else ado token to comman d value;

call advance subroutine to get next token;

if token -
— double quote then call error subroutine;

else add token to comman d value;

call advance subroutine to get next token;

acid token to command value;

call advance subroutine to get next token;

if token ~~— double quote then call error subroutine;
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else add token to comma nd value ;

call advance subroutine to get next token;

if token ~~ period then call e r ro r  subrou tine ;

else add token to command value;

if out.switch on then write command to outfile;

if not “—check” then generate code for PL/l program ;

end de_lete;

I
.3
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5.10 mo_ye

Function: call mo_ye (in_line, line_len, command_index, char_poe)

Parame ters:

in_line input command (s) l ine

l ine_len length of input comman d(s) line

command_ index beginning charac ter position of inser t command in

input command(s) line

char_poe position in command line of current character under

considera tion

Description:

Mo_ye parses a move command to verify that the syntax of the move

command is correct. Crice the parsing is complete, code is generated

for the saved P1./i prog r am if the user has not g iven the argument

“—check”. Otherwise, no code is generated.

begin mo_ye;

5—36

1 _____— -_____________________________________________________________• ~ ~~~~~~~~~~~~ • : ‘
~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~:.

I C a 4
r ~~‘ ‘j ~



FINAL REPORT REMOTE D1~TA EIcTI~YSECTION 5 — CI’S FUNCTIONAL DESCRIPTION

set command value to “move “ ;

call advance subrout ine  to get next token;

if token a
= ‘field” then call error subroutine ;

else add token to command value;

call advance subrou t ine  to get next token;

if token 
~~

= “ ( “  then call e r ro r  subrou tine ;

else add token to command value;

call advance subrou t ine  to get next token;

if token = integer then call error subroutine ;

else add token to command value;

call advance subroutine to get next token;

if token 
~~
= “)“ then call er ror  sub rou tine ;

else add token to command value;

call advance subroutine to get next token;

• *if token = “ = then call er ror  subrout Ln e ;

else add token to comman d value ;

call advance subrou tine to get nex t token ;

if token ~~= double quote then call error subroutine ;

else add token to command value ;

call advance subrou tine to get nex t token ;

add token to command value;

call advance subroutine to get next token;

if token ~~ double quote then call error  subrou tine ;

else add token to command value;
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call advance su b rou tine to get next token ;

if token ~~ “to’ then call error subrou tine;

else add token to comman d value ;

call aavance subroutine for next token;

if token ~~= “h ead’ I ‘ta i l ”  then call error  subroutine;

else add token to comman d value ;

call advance subrou tine for nex t token ;

if token = çeriod then call error subroutine;

else add token to command value;

if out.switch on then write command to outfile;

if not “—check” then generate code for P1./i program ;

end mo_ye;
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5.11. ext_rac t

Functior:~ call ex t_ract (in_line , line_len , nu~:.ber_of_kcywo r~ z,

comm an d_index , char_pos, keyword_table)

Parame ters :

in_line input co1rr’an~ (s) line

l ine_len length of input corma n~ (s) 1in ~

number_of_keywords nur;her of keywords in each vector in the data

file

coi~mand_index be~ir1ning character ?ositior. of extract com r.and

in input command line

} char _pos position in command line of current character

under consideration

keyword_ table pointer to table  cont ain ing  k eyworJs  of the

vectors in the data file 
-
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L~escription:

Ext _ract parses an extract  command to v e r i f y  that  the syntax of

the cor~.mand is correct.  Once the parsin g is done, cod e is genera ted

for the save P1./I ~ ro~ ram if the user has not specified the argument

“—check’ when •Jiving cts argu~ien ts. If the argument “—check” was

g iven , then no code is generated for the P1./i program.
)

begin ext_ract;

set concand value to ‘extract ‘;

call advance subrout ine  to get token;

call bool_ term ;

if advance_ flag on then call advance subrou tine for next token ;

else add token to command value;

call advance subrout ine to get token;

if token ~~ “class” then call e r ror  subroutine ;

else add token to command value;

call advance subroutine to get token;

if token ~~~~“ “  then call error subrou tine;

elze add token to command value;

call advance subroutine to get token;

~f token ~~ doumle quote then call error subrou tine ;

else add token to command value;

call advance subroutine to get token;
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add token to command value;

call advance subroutine to get token;

if token ~~ double quote then call error subroutine ;

else add token to command value;

call advance subrout ine  to get token;

if token ~~= period then call error subroutine ;

else add token to command value;

if out.switch on then write command to outfile;

if “—check” switch off then generate code PL/l prograic ;

end ext_ract ;

I
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5.12 hool_term

Func tion: call bool_term (in_line, line_len , num ber_of_keywords,
token, token_ index , token_length , char_pos, keyword_table,
advance_flag , keyword_table_code, comman d)

Parameters :

irA_l ine input  command(s)  line

line len length of input command(s) line

n ur- ber_of _keywords number of keywords in each vector in the data

file

tok~n a word or character of the command line

token_index beginning character position of token in command

line

token_length  length of token

char_poe position in command line of current character

under considera tion
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keyword_table pointer to table containing keywords of the

vectors in the data file

advance_f l~g determines whether or not to call the subroutine

“advance’ to get tr~e next token

keywo rd_table_code element number of keyword in keyword array

command input line specifying the type of editing to be

done on the data file

Description:

Dool_term is a recursive module which continues the processing of

an extract command . It calls the module bool_fac, checks for the

token “V ,  and if it is found then bool_term calls itself. If it is

not found then bool_term ends.

beg in bool_term;

if “—debug ” switch on then pr in t subrou tine nam e;

call bool_ fac;

if advance_flag then call advance subroutine for next token;

if token ‘I” then do;
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add token to coir~’.and value;

call advance subrout ine to get token;

call bool_term ;

end;

else advance flag is o f f ;

end bool_term ;

~
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5.13 bool_fac

Function: call bool_fac (in_line , line_len , nurWer_of_keyworJs ,

token , token_index , tokert_lert~th , char_pos, keyword_table ,

advance_flag , , keyword_table_code, cor~nand)

Parame ters:
A

in_line input command (s) line

line_len length of input command(s) line

num ber_of_keywords number of keywords in each vector in the ~a ta

file

Htoken a word or character of th~ corraid l~~e

* token_index beginning character position of token in command

• line j
token_length length of token

char_pos position in command l ine of c ur r e n t  character

~~~~~~ under consideration a

4
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keyworc~_table pointer to table containing keywords of the

vectors in the da ta f i l e

adva r.ce_fla: determines whether or not to call the module

“advance” to get the next token

keyword_table_code element number of keyword in keyword array

cor.c~and input line specifying the type of editing to be

done on the data file

~escr~ ptiOfl:

This :odule continues processing of an extract command . It calls

tna ifodule hool_pri, then calls itself if the token “& “ is found ,

otherwise it exits.

begin bool_ fac ;

if “ —debu g ” swi tch  on then print subroutine name;

call bool_pr i ;

if advance_flaj then call advance subroutine for next token;

if token “ & ‘ then do;

add token to command value;

call advance subroutine to get token;

call bool_fac;

end ;
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else advance_flag is o f f ;

end bool_ fac;

i
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5.14 bool_pri

Funct ion:  call hool_pr i  ( in _ line , line_len , number _of _keywords,

token , token_index , token_length , char_poe, keywor d_table,
advance_flag, keyward_table_code, command)

Parameters:

in_line input command(s) line

line_len length of input command(s) line

number_of_keywo rds nur~.ber of vector keywords in the data file

token a word or character of the command line

token index beginning character position of token in command

line

token_length length of token

char_poe position in command iLne of current character

keyword_table pointer to table of vector keywords in the data

f i l e

vs.
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advance_flag determines whether or not to call the module

‘advance” to get the next token

keyi~ord_table_code element number of keyword in keyword array

command input line specifying the type of editing to be

done on the data file

Descr ipt ion:

Bool_pri continues processing an extract command . It calls

advance for tokens of the command line, and verifies that they are in

the correct format.

begin bool_pri;

if ‘_debug ” then print subroutine name ;

if conversion error then do;

[ notify user of conversion error and

that processing of current command is terminated ;

reset onsource value;

reset token;

set error_flag_g;
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end;

if token~”~ ” then do;

add token to command value;

call advance subroutine for next token;

end;

if token ”(’ then do;

add token to command value;

call advance subroutine for next token;

call bool_term;

if advance_flag ca ll advance subroutine for next token;
if token — ”)” then call error subroutine;

else add token to command value;

end;

else do;

do while (~okay);

if token ~~ ‘data’ I ‘field’ then do;
if token ‘keyword’ then do;

add token to command value;

call advance subroutine for next token;

if token ‘
~~~ 

“( ‘  then call error subroutine;

else add token to command value;

call advance subroutine for next token;
if token ~~ integer then call error subroutine;
else add token to command value;

call advance subroutine for next~token;
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if token — ‘)“  then call e r ror  subroutine;

else ada token to command va lue;

end;

else loop through keyword table for  token keyword ;

if it is, add token to cosrrnand value;

end ;

end ;

else do;

if token — ‘data’ then add token to command value;

else if token = “field” then do;

add token to command va lue;

ca].l advance subroutine for next token;

if token ~~ “ ( “  then call er ror  subrout ine;
P else add token to command value;

call advance subroutine for next token;

if token ~~— integer then call error subroutine;

else add token to command value;

call advance subroutine for next token;

if token ~~ “) ‘  then call error subroutine ;

else add token to command value;

end ;

end;

end;

add token to command value;

if first charac ter in token a integer then do;
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call advance subroutine for next token;

if token — integer then call error subroutine;

else add token to command va lue ;

call advance subroutine for next token;

if token = ‘, “ then do;

add token to command value;

call advance subroutine for next token;

if token z integer then call error subroutine;

else add token to command value;

end;

else set switch advance subroutine_flag off;

if advance subroutine_flag on then get next token;

if token ~~= a relational operator then call error subroutine;

else add token to command value;

call advance subroutine for next token;

if token ~~
= a double quote then do;

llRSa,in —5

end ;

see if token = number;

if it does, add token to command value;

else convers ion condition occur s;

end ;

else do;

if token = double c~uote then call error subroutine;

else add token to command value;
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call advance subroutine for next token;

add token to command value;

call advance subroutine for next token;

if token ~~ a doub le auote then call error subroutine;

else add token to command value;

end ;

end ;

end ;

end bool_pri;
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5.15 ;et_char

Function: call get_char (Char_char , Char_poe, Char_index, to_ken,

in_line, line_len)

Parameters:

Char_char individual character from input command line

Char_pos position of character in input line

Char_index index of char acter in table

• to_ken a word or character of the input line

in_line input command(s) line

line_len length of input command(s) line

Deect ipti~on:

Get_char is a module which returns the individual characters from

the input command line to the module advance.
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begin ;et_char ;

if “—cebug ” then print subroutine nar~e;

if end of f i l e  occurs do;

set Ln_eof switch on;

set comman d_flag switch on;

end ;

if token ~=“end’ & Char_posaline_len then turn  comman d_flag Or,;

if command_ f lag on then re turn ;

increment Char_pos by 1;

get Character ;

get Char_index ;

end get_char;
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section

Function: call advance (to_ken, len_gth , place, in_l ine, line_len ,

char_pos , token_switch)

~a_rame ters:

to_ken word or character of input command line

len_gth length of token

place beginning character position of token in input

cor.mand(s) line.

in_line input command (s) line

l ine_len length of input command(s)

Char_poe position of char acter in input line

token_switch switch indicating a strint; is to be enclosed within

quotes

Lescription:

1.~I.
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This module returns a token , its length , and its position in the

input line to other parsing modules.

beg in advance;

if “—debug ” then print subroutine name ;

if token_switch on do;

reset to_ken;

reset place and len_gth ;

reset tokenl;

reset token2;

if tokenl is a null string then turn token_switch o f t ;

end;

do while (need_char);

call get_char for next character;

if command_f lag swi tch on then tu r n  need_char off; 1. .

if period_flag & char ~~~~‘. “ then do;

reset to_ken;

reset len gth and place;

turn need char off;

end ;

else if char’~~’ “ then do;

if char is a letter then do;

do while (alpha_char) .

add char to to_ken value;
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reset len_gth and place;

call get_char for next character;

if comman d_flag on then turn alpha_char switch off;

if char is not a letter then turn alpha_char off;

end ;

if command_flag on then turn need_char off ;

else if chara” “ then turn need_char off ;

else do;

decrement char_poe by 1;

turn need_char off;

reset place;

end;

end ;

else if charmoperators then do;

add character to to_ken value;

reset place and len_gth ;

call get_char for next character;

if charaoperators then do;

add character to to_ken value;

reset len_gth and place;

end ;

else do;

decrement char_poe by 1;

reset ~1ace;

• end ;
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tu rn  need_char of f ;

end;

else if characaret then do;

add char to to_ken value ;

reset len_gth and place;call. get_char for next character;

if command_flag then turn need_char off;

if charaoper ators then do;

add char to to_ken value;

reset place and len_gth ;

call get_char for next char ;

if char=operations then do;

add char to to_ken value ;

reset len_gth and place;

end;

else do;

decrement char_pos by 1;

reset place;

end ;

turn need_char of f ;

end;

else do;

• decrement char_pos by 1;

reset place;

turn need_char off;

end ;

4 c-. .
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end ;

else if char— paren then do;

add char to to_ken value;

reset place and len_gth;

turn need_char off;

end ;
.4

else if char=comma then do;

add char to to_ken value;

reset len_gth and place;

turn need_char off;

end;

else if char—double quote then do;

add char to to_ken value;

reset len_gth and place;

if no_string switch on then do;

turn token_switch off;

turn need_char off;

end;

else if no_string then do;

do while (more) ;

call get_char for next char;

if command_flag on turn need char of f;

else add char to to_ken value;

if char—double quote then do;

reset tokenl;
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reset token2;

turn more off ;

turn token_switch on;

end ;

end ;

if more is off then tuCn need_char off;

end ;

end ;

else if char—signs or digits then do;

do while (need_number);

add char to to_ken value ;

reset leri_gth and place;

call get_char for  nex t char ;

if comman d_flag then turn need_number off;

if char *~digits then do;

if char ~~“e” then do;

if char —signs then do;-

if char period then do;

add char to to_ken value ;

call get_char for next char ;

if command_flay on

then turn need_njmber off;

in — 5

if char a
—d igits then do;

reset to_ken, 
.
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len_gth , and place;
turn need_num ber of f ;

end ;

else do;

reset to_ken,

length , and place;

end;

end;

else if char—’ “ then do;

decrement char_poe by 1;

tu rn  need_number of f ;

end ;
else do;

decrement char_poe by 1;

reset place;

turn need_number off;

end ;

end ;

end ;

end ;

end ;

if need_number is off then turn need char off;

end ;

else if char—period then do;

add char to to_ken value;
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reset len_gth and place;

call get_char for next char;

if comman d_flag on then turn need_char off;

if char ~~digits then do;

decremen t char_poe by 1;

reset place;

t u rn  need_char of f ;

end ;

else if char—d igits then do;

add char to to_ken value;

reset len_gth and place;

• end ;

end ;
r else if char— specials then do;

add char to to_ken value;

f reset len_gth and place;

end;

P else if char—logics then do;

add char to to_ken value;

reset len_gth and place;

turn need_char off;

end;

else call error subroutine ;

end;

end; 
. - .
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end advance;

• ..
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5.17 error

Description:

This module notifies the user of his errors and makes or obtair.s

corrections. It is only in this module that the user can use ‘cease’

or ‘quit’ in terminating commands.

Usage:

call error (error_code, token, token_index , token_length , in_line,

char_pos, token_switch, line_len)

Arguments :

error_code number of error message in error table

token word or character f rom input  con~man d ( s )  l ine

token_index beginning character position of token in input

command(s) line

~token_length length of token

in_line input line
• 

•

• • 
•

~~~~~~~~~ ~~.
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char_poe position of character in input command(s) line

token_switch switch indicating that a string is to be enclosed

within guotes

line_len length of input command(s) line

Performance:

begin error ;

if “—debug ” then print subroutine name;

pr int comma nd line;

if error that requires a reply then do;

it “—noquery’ then do;

print error message;

notify user that processing of current command is terminated

and processing of next command will begin;

turn is_correct and error_flag_q on; •

end;

else call cts_query_user to print error_message and get reply;

end;

else if error not requiring a reply then do,

print error message;
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set input l ine to null  s t r ing ;

end;

do while (~is_correct);

if input l ine ~~ null string then do;

if input line = ‘cease’ or “quit’ then do;

turn appropriate error_flag on;

turn  is_correct  flag on;

end ;

else for error_code — 1,6 ,8 , or 12 then do;

add reply to command line;

reset line_len,token,token_length ,and char_poe;

end ;

else for error_code — 13 do;

r add reply to con man d l ine ;

reset line_len and char_poe;

end ;

else for error_code — 14 the do;

set comr~and line a reply;

reset line_len;

turn is_correct switch on;

end:

else for error_code a 15 do;

add reply to command line;

reset token,token_leng th,arid char_poe;

end;
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else do;

print new command line;

do while (*okay);

ask user if okay;

if yes then turn okay_switch on;

else if no then do;

call cts_query_user for ‘cease” or “quit” ;

turn okay_switch on;

end;

end;

if input line — ‘yes’ then turn is_correct switch on;

end ;

end;

else do;

if error_code a 2,3,4,5,7,9,10,11, or 13 then do;

set token to error—supplied correction;

• reset token_lengtb,line_len, in_ltne,and char_pos;

if error_code — 2 or 9 then reset token_index;

if error _code — 2 then turn period_ flag off;

if erro r_code — 3,4,or 9 then turn token_switch off;

end ;

if not ‘—noqu.ry’ then do;

pr int new command line;

ask user if okay;

if yes then turn is_correct switch on; •

• 
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else i~ no then  do;

call cts_çuery_user to ask user to enter “cease” or “quit ” ;

end ;

end ;

end ;

end ;

~f error _ula~ Ofl then return;

deter’r.ine lengtn of old cor.sand line and corrected cownand line;

~f corrected line shorter , then pad with blanks;

end error ; 3

I
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5.18 cts_query _user

Description:

This module is used instead of ~‘ULTICS command_quer y_ to remove

systez~ dependence. It displays a question or statement to the user

and retrieves any reply.

Usage:

call cts_query_user (query, echo, noquery)

A rguments:

query question or statement to be displayed to user

echo switch determining whethere or not to echo the input

line back to the terminal — sane as ‘—echo” argument

noquery switch indicating if in batch or interactive node —

same as ‘—noquery” argument

Performance :
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I

begin cts_query_user;

if no t “—noquery ” then print question or statement;

get reply;

if “—echo’ then print reply ;

end cts_cjuery_user ;

U

I~~
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