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11. 1 General Comments on Volume II

Volume II contains the detailed comments prepared
during a line-by-line review of the entire Structured
Programming Series. Analyses, clarifications and recom-
mendations are provided wherever the original text Is
not self -explanatory . In addition , examples for the
implementation of the various requirements in the
Structured Programming Series are presented in all
cases where the effort required was minima l.~~ The pur-
pose in providing these examples was to demcnstrate
that many aspects of the proposed SP standards can be
readily implemented by the Small Contractor. In most
cases , three different versions of the same examp le are
given , one implemented on a typical in-house minicomputer
system , another on a typical Time -Sharin g System used by
the Small Contractor , and a third one using a large com-
puter at a typical Government Installation.

The examples show that while there are variations
in the ease with which the various requirements can be
met on different computer systems , there do not appear
to exist any substantial difficulties in conforming to
the proposed Structured Programming Standards via any
of the computing media typically used by the Small
Contractor.

11.2 C’r~p l eteness of Coverage

Every line of all 15 volumes of the Structured Pro-
gramming Series has been revie wed , and notations are pro-
vided even on paragraphs which are entirely Il

c l e a t .II .

11.3 Detailed Comments on the Impact of the Guidelines
and Standards of the Structured Programming Series
on Smaller Government Contractors

11.3 .1 Structure of Chapter 11 .3

The structure of Chapter 11.3 follows the Statement
of Work of the Contract such that the comments on a spe-
cific subject area are presented in a single chapter ,
even if it is mentioned in several different volumes and
chapters of the Structured Programming Series. The reference
to the proper location within the Structured Programming
Series is provided by a notation preceding a given comment
of recommendation , as foll ows:

SPS V-3 .1.1 , e.g., contains the comments and
recommendations on the material presented in Chapter
3.1 .1 of Volume V of the Structured Programming
Series.

1 1— 1
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11.3 .2  Programming Support Library (PSL)

The subject of the Programming Support Library is
addressed in Volumes I , Pro g ramm i ng Lan gua ge Stan dar d s ;
IV , Data Structuring Study ; V . Programming Support Librar y ,
Functiona l Requirements; VI , Programming Support Library ,
Program Specifications; X , Chief Programmer Team Opera-
tions Description; XII , Tra i n i ng Ma ter i a l s; X I I I , Final
Re por t; X IV , Software Tool Impact; and XV , Validation
and Verification Study of the Structured Programming
Series. This Chapter 11.3.2 provides detailed comments ,
examples and recommendations concerning any chapter with-
in the Structured Programming Series where the subject of
the Programming Support Library is mentioned .

SPS 1-2.3 Programming Support Library

a) This is a brief review of the PSL whic h is expanded
upon in Vo l ume s V and V I .

SPS IV - 4 . 3 . 2  Data Structure Usage Accou nting

Clear

This subsection is duplicated in the Programming
Support Library descri ption.

SPS V Programmin g Support Library (PSL)
Functional Requirements

SPS V- 1.O Introduct ion

Clear

SPS V-2.O Programming Support Libraries

SPS V-2.1 Definition

Clear

SPS V-2 .2 Purpose

C l ear

SPS V-2.3 General Description

C l ear

Batch operations are not used frequently by the small
contractor. They seem more applicable to the batch
program development procedures of a large company

-j
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which , accor ding to Volume IX of the SPS may have an
average turnaround time of 4 hours per program change~In fac t , undue emphasis has been placed on the Batch
Environment at least from the standp oint of the Small
Con tra ctor , since this approach to program develop-
ment is both exceedingly inefficient and generally not
available to the Small Contractor who will usually use
either on—l ine time-share services or on -line In-house
m i n i com puters.  However , if the Small Contractor is
required to use the Batch Environment it should not
create a problem , since the customer would then pre-
sumably make his own computer (with full PSL facili-
ties) available to the Small Contractor.

Otherwise , however , the Small Contractor will work
mostly in the Terminal Environment on a time -share
system or on an in-house minicomputer.

SPS V-3 .O Detailed Functional Requirements

SPS V-3 .1 Source Data Maintenance

SPS V-3 .1.1.1 Basic Requirements

a) Data File Storage

Clear

The small contractor is , of course , aware
of the advantages of storing data on line.
Whether in-house , on a time sharing system ,
or accessing a Government or other customer
computer the key items such as program source
code , program object modules, program load
mo d ul es , job control data and test data are
s tore d on ran d om access (cor e , disk) devices.
The other statements, textual data and other
data are retained on mountabl e volumes (tapes).
The main purpose of the separation is to de-
crease storage costs by having the less often
altered information on lower cost media.

SPSV-3 .1.1.b) Data Access

The above mentioned storage tech niques provide
the ~time ly~ access to the data required as a
basic PSL condition.

11-3 
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SV— 3 .1.1.c) Library backup capability

In house backup of PSL files is readily accom-
plished by the small contractor. The minimum
storage medium availabl e is paper tape. However ,
in-house systems usually have one or more of the
following capabilities available for storage:
Cassette tape , floppy disk , magnetic tape , disk
pack , or punched cards. As can be seen the off-
line storage media cover the full spectrum avail-
able in the industry . The time sharing environ-
ment offers the same broad range of storage de-
vices to the user. And Government installations
can also offer many of the above mentioned media.
The ease with which the files on disk can be backed
up on magnetic tape can be seen in Figure 11.3 .2-i.
It is a terminal session on an in-house computer
that has selectively transferred disk files to
tape. Time shared facilities offer the same
ease of media interaction , as shown in Figure
11.3.2-2 . The contractor ’s experiences with
Government computer systems has shown that they
sometimes are not as sophisticated. The capability
to transfer files from disk to tape may be more
c umbersom e, but it is available.

11-4
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$MT0**.* *. FIG/X- - -

18-N SQ- 76
B~~Te1.FI G 1 18—NOV-76
BS5T02.~~IG 1 18-NOV- 76
855T03.PIG 1 18-NOV-76
3 PILES. 3 8L•CK~
‘sP(T0s255T4T. FOR—0551aT. FOR
•MT sB55C$2.~*.855CS2.*~X/M t 1
*H O,B55GEl1..~ B55GU1..?X/N s I

*MTBX /L -

18-NOU- 76
B55101.HG 1 18-NOV-76
B55T02. FI G 1 18-NOV-76
B5BTO3II FIG I 18-NOV-76
B5~5T4T.~~ofi 2 18-NOV-76
B55CS2.SAV 12 18-NOV-76
B55G~N .SAV 15 18-NOV-16
B5SGEN .FOR 1 18-NOV-76
855ilS.SNI 3 18-NOV— 16
B55SE). SAM 3 18 NOV 76
855C1€. SAM 3 18-NOV-76
BX7MP .SNI 1 18-NOV-76
855657.SAM 3 18-NOV-76
855SS8.SAM 2 18-NOV-76
855S$9.SAM I 18-NOV-76
855CP1.SAM 2 18-NOV-76
B55C~~. SAM 3 18-NOV—76
B5SCD3. SAM 3 18-NOV-76
855CD5. SAId 1 18-NOV-76
855CD6.SAM 2 18-NOV-76
B5SC$?~ SAM 3 18-NOV-76
B5~~~~.SNl 2 18-NOV-76
BS5CDP.SAM 1 18-NOV-76
B55CI~~.SN4 2 18-NOV-76
23 PILES, 67 ~LOCX S

Figure 11.3.2-i . Backing up disk files on magnetic tape
using a typical in-house minicomputer.
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14.01.32 ‘MIUN T TAPE X2234 AS 282 RINGIN

14.02.01 ~DEV 282 ATTAQIED

14.07.22 ‘TAPE SKIP 16

14.28.39 ~TAPE SCAN
SWI TQ(ES FORTRAN
S~II37A DATA
SWIB~ DATA
SW43720 DATA
S~Il3’138 DATA
S~~l372 DATA
SW437 13 DATA
* Pap -

14.28.44 ~TAPE DUMP * DATA
DUMPIN G ...
S % ~437B~ 

- DATA
SW48SB DATA
SV~ 8C DATA
SV43738B DATA
S~~J3748 DATA
SW1374C DATA

14.09.05 ~ TAP E WTh

14. 09.16 ~TAPE DUMP S1ft~VERB FORTRAN

14.10.02 ‘TAPE VIM

14.10.13 ‘DET 282

Figure 11 .3.2-2. Backing up disk files on magnetic tape using
a typical commercial time sharing computer.

Recovery of files stored off line 
~s as easy as

backing up the files both in -house (Figure
11.3 .2-3) and on a time sharing system
(Figure 11.3 .2-4). Government computer
systems generally offer the same facilities.

11-6
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•R  PIP
*MTOS4.
1 8-N OU- 76
B 5STOI .PIG 1 18-NOV-76
B55T02. FIG 1 18-NOV—76
856T03.FI G 1 18-NOV-76

F BSST4T.POR 1 18-NOV-76
B5~C$2.SAV 12 18-NOV-76
B5SG~N .SAV 15 18-NOV-76
B 55G~N . FOR I 18-NOV-76
D 5SEDS.SAM 3 18-NOV-76
B55SED. SAM 3 18-NOV-76
B55CDE. SAIl 3 18-NOV-76
BX ”M? .SAII 1 18-NOV-76
B5SSS7.SAM 3 18-NOV-76
B55SS8.SAM 2 18-NOV-76
855SS9.SAM 1 18-NO V—76
B5SCD1.SAM 2 18-NOV-76
955CD2. SAM 3 18-NOV-76
BS5CD3.SAM 3 18-NOV-76
B5SCDS . SAM 1 18—NOV—76
855C06. SAM 2 18-NOV-76
B55C07 SAN 3 18-NOV-76
B5SC~~~.SAM 2 18-NOV-76

1 18-NOV-76
B5SCDA. SAM 2 18-NOV-76
£3 PILES, 6? ~ ..OCKS
* *.*.MTØz * • Fl G/X
* 85543N8. FOR—IlfO , B55G~~4. FOR

18-NIV-16
B55~~JS. FOR 1 18-NOV-76

582 FRE E OLOCKS
*

Figure 11 .3.2-3. Recove ry of files from magnetic tape
on a typical in-house minicom pu ter.
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14. 14.23 ~NSUNT TAPE X2234 AS 282

14.15. 03 ~ DEV 282 ATTAD1EI)
>TAP E R ZV IN D

14.20.14 ‘TAPE SKIP 17

14.21.39 ‘TAPE LOAD SVN374C DATA

14. 22. 39 ‘LI STF SWN 37 4C DATA
SW1374C DATA P 53

14. 22. 52 ~ TAPE SKIP

14. 23.07 ~TAP E LOAD * *L SAI*NG...
s~~ vEr~a - FORTRAN
*ESF

14.23. 49 ‘LISIP SVNVERB FORTRAN
SbIJVERB PGR TRAN P 235

14.24. 20 ‘DET 282

Figure 11.3.2-4 Recover y of files from ma gnetic tape
on a typical commercial time sharin g
computer.

SPS V-3 .1.l .d) Data Maintenance

A basic PSL requirement for source data
maintenance, can be accomp lished via the
system editor and /or utility routines usually
available to a time sharing user and on an
in -house or Government computer.

SPS V -3. l.1. d. 1 Addit i on of Units of Data to a File

Adding one or more units of data to a file is
a basic functi on of any editor. The procedur e
is to select the location where the data is to
be added. Thi s may be any pos ition desired in
the file. Then the editor command to input the
data is inv oked and the data typed. Of course ,

11-8 
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the appropriate delimiter characters must con-
tain the data. They may vary from editor to
editor but generally any character may be
used that does not occur in the input string.
Figure 11. 3 .2-5 shows how a unit of data is
inserted int o a file using the in-house com-
puter of the contractor.

.R E
4PaSAMPLE. DAT $5

*3ASVS $
2. 221 37.637 5.838 96. 29 1 25.208

*1 1 1. 1 1 1$V S S
11. 111 2 .221 37.637 5.838 96. 29 1 25.208

*G5. S.C4. 444 5. $VSS
1 I . 1 i 1  2 .221 - 37.637 4. 444 5.838 96. 29 1 25.208

*WLS$ - -

0.082 0.412 1.730 6. 674 24. 472
86.765 0. 341 2 1 . 1 5 7  23.878 52.~854
11 .111 2.~221 37.637 4.444 5.838 96. 29 1 25.208
84-.~626 80.885 2~1.679 14.110 71.548

Figure 11. 3.2-5. Adding one or more units of data to
a fi le via a typical in-house editor.

First , the editor program is invoked with
the system command R E. Next the file is
identified and a prefix edit c o m m a n d i s  u se d
to identif y the operation desired. In this
case an EB , m e a n i n g e di t b a c k , is em ployed.
Thi s comman d au toma ti call y crea tes a co py
of the exis ti n g file on d isk , an d assigns
the ou tp ut to the file name i ssue d i n the
comman d. The d ollar s ig ns a~ e c o m m a n d d e-
l i m i n a t o r s  wh i ch a r e  typ ed by the u s e r  as
“Al t Mode ” key on a terminal. The next 1 inc
R$ $ invokes the editor to read the file into
its buffer. There are 25 basic edit commands
available. The appropriate ones are now select-
ed to insert the new data. The editor being de-
scri bed employs a common pointer technique.
The p o i n ter i s ad vance d 3 l i nes by the in-
struction 3A$V$$ which also requests that
the line be displayed with the V or verify
comman d. A unit of data is now inserted at the

11-9
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beginning of the line as the next line
entered by the user. To show the versatility
of the editor a second unit of data Is in-
serted in the middle of the same line. Any
number of insertions may be made during a
single edit session or any of the other
editor commands may be invoked to alter
the file as desired.

The edit capability of the time sharing sys-
tem accessed by this contractor Is more
versatile than the in-house editor. It has
37 distinct commands:

AGAIN
BACKSPACE
BLANK
BOTTOM
BRIEF
CHANGE
CSS
DELETE
DOWN /NEXT
ERASE
FILE
FIND
GET
GOTO
HEX
INPUT
INSERT
L INENO
LOCATE
X , Y , XX , and YY Macros
OVERLAY
PRINT
PUT! PUTD
QUESTION MARK ( ? )
QUIT
REPLACE
SAVE
SBRIEF
SERIAL
SETBREAK
SETCHAR
TAB DE F
TABS El
TOP
UP
VERIFY
ZONE

11- 10



Figure 11.3 .2-6 contains an edit session to
add one or more units of data to a file. One
command , EDI T SAMPLE DATA , is issued to in-
voke the editor , read the file into the edi t
buffer and assign the output file. The output
file is automatically assign ed the same name
as the input file but the editor allows re-
assignment of the output file if desired . The
same operation as the pr evious example displayed
is accomplished with this demonstration. The com-
mands are sli ghtly different. First , the pointer
is advanced to the third line via the NEXT 3 com-
mand. The abbreviated form of the command is
employ ed , N 3. The CHANGE command will insert
a unit of data into the beginni ng of the line.
The slashes (/) are delimiters for the string
to be altered. Actually, no string is shown
between the first two delimiters , so the editor
places the data at the beginning of the line.
The CHANGE command automatically allows verifica-
tion of the change by immediately printing the
new line. Next , a unit of data is inserted int o
the middle of the line. Exit from the editor is
via the FILE command which saves the new file
on a permanent storage disk.

08.34.14 ‘EDI T SAMPL E DATA
ED! Ta
‘N 3

2.221 37.637 5.838 96.291 25.208
~ / /  11.200/

11.200 2.221 37.637 5.838 96.291 25.208
“C /5. /7.777  5.1
11.200 2.221 37.637 7.777 5.838 96.291 25.208

4~OP 99
0.06 2 0.4 12  1.730 6.674 24.472

86.765 0.341 21 . 157  23.878 52.854
11.200 2 .22 1 37.637 7.777  5.838 96.29 1 25.208
84. 626 80.885 23.679 14 . 1 10  7 1 .5 4 8
‘PILE

08.36.42 ~

Figure 11.3 .2—6 . Adding one or more units of data to a
file via a typical commercia l time sharing
editor.

L I — i l



The Government com puter system most recently
accessed by the contractor was a CDC 6600 sys-
tem that su pported the CDC time sharing system
calle d INTERCOMM . It will be considered as a
typical Government installation. The editor
has onl y 12 commands:

BYE , END
FORMAT
CREATE
LINE = TEXT
EDIT
SAVE
LIST
ADD
DELETE
RE SE Q
TEXT REPLACEMENT
RUN

To add one or more uni ts of d a ta to a fi le the
follow ing commands are necessary (Figure 11. 3 .2-7
contains the actual sess ion). First , file identi-
fication mu st be established between the permanent
storage disk and the user. This is accomplished
wi th the ATTACH command. The system would assign
a default local file name . However , in this
exam ple the local file name of SMP was assigned.
Next , the editor is invoked to run with the com-
man d EDITOR to the system. Edit mode is identi-
fied by the double period , indicating the editor
is ready to accept any valid command. The in i t i a l
instruction to the editor is to read the file into
i ts buffer and sequence it. This editor employs a
l ine sequence number technique to reference the
fi le. The default se q uence nu mb ers are 100 for
l i ne 1, 110 for line 2, 120 for line 3 and so
forth . To add one or mor e units of d ata to the
file as in the above examples the editor is told
to reference the th i rd line wi th th e comman d L ,
120. This lists the line with sequence number
120. Next we insert a unit of data at the be-
ginning of the line. Care must be taken when
doing this: One option is to retype the entire
l ine which has the obvious drawback of possibly
intro ducing errors. The second option is to
issue the text replacement command. The text
re placement command require s two data strings
to operate. The first string must be a v alid
se t of ch arac ters or a s i n g le c h aracter . Th e

11-1 2



C GI4AN D- ATTAcH, SNP. SAM PLEDATAS I D.GAER TPJER

PP CTCLE NO.- 001
CQ~~AN D- EDI fOR

• .E.~~4p,S..‘L.120

120. 1.221 37.637 5.838 96.291 25.208

•./ 1.1.111.300 1.,
- -( QIANGES - - -

• .L, 120
I~~~ 11.300 1.221 37.637 5.838 96.291 25.208

../5.$/./3.333 5.8/
- 1 Q4ANGES -

• .L. 120
US . 11.300 1.221 37.637 3.333 5.838 96.29 1 25.208

• .L, A

100. 0.082 0.412 1.730 6.674 24.472
110. 86.765 0.341 21 .157 23.878 52.854
120. I 1 .~3a0 1~~221 37~ 637 3.333 5.838 96.291 25.208
130— 84.626 80.885 23.679 14.110 71.548

• .5X,N

• .~ rE

C OPPIAN D- CATA LOG ,X, SAM PLEDATA, I D~ GAER ThER

NE~i CY CL E CATALOG
• O9O DAYS

CT ID- GAER TNER PPN.SAN PLEDATA
CT CY- 002 0000128 WORDS. s

CG~~NJD-

Figure 11. 3 .2-7 . Addin g one or more units of data to a
file using a typical Government computer.
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p r e v i o u s  example allowed a null first string,
this editor does not. The second string may be
the replacement string or n u l l ,  essen t i a l l y
causin g an i n format i on d elete. Ano ther pe-
cul iarity of the instruction is that it w i l l
search the entire line for string 1 an d re p lace
it with string 2 unless an option column de-
limiter extension is included. It is more com-
mon to find this method as a g lo bal o pt ion in
other edi tors . The uni q ue str i n g “blank , one ,
period” is selected for the first parame ter and
the re placement string 11.300 1. is entered as
the second parameter. The two fields are de-
limited by slashes ( / )  and separated by an equal
sign. To verify the change , a List Line 120 is
issued. An optional verif y could have been ap-
p en ded to the text re p lacemen t comman d b u t thi s
woul d have required the user to respond either
Y or N i n di catin g yes or no to inv o ke the chan ge.
Insertion of a unit of data into the middle of
the l i ne i s performe d sim i larl y to the above data
placement u sing the text replacement command. The
final form of the new line is then prin ted by is-
suing the List command. Exit from the editor is
preceded wi th a Save of the new file into a local
mo de. A new loc a l fi le re fe rence n ame mus t be
emplo yed , in this case x. Since significant
storage reduction may be obtained by st oring
the file withou t the seq uence num b ers , the N
option is appended to remove the sequence numb ers.
Actual exit from the editor is accomplished by
typing the command BYE. The SAVE instru ction
merel y moved a cop. ’ of the file from core to a
tem porary storage device , If the programmer were
to logout from the system at this time all of the
changes made to the file would be lost. It is
necessary to mak e a permanen t copy of the file
wi th yet ano th er comman d. T h e CATA LOG comman d
is used to make the file permanent. The para-
me ters to the i ns t ruc ti on are x , the local file
re fe rence , SAMPL EDATA , the perman ent file name and
ID~ GAERTNER , an id entifier the user assoc iates with
the file that can be used for all related files
in his system. There are additional options
available but they are not pertinent at this
time.
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A brief introduction to the computing cap-
abilities of the small contractor has been
given in the preceding three examples. The
reader will find that the commercial time
sharing system editor has anticipated many of
the actions the user is required to explicitly
perform in either commercially available mini
or large scale computing systems. The in-
house minicomputer offers more capability and
ease of application than the large computer
system. The following examples will further
con f i rm the above statements.

SPS V-3.1 .1.d.2 Delete One or More Units of Data

The in-house minicomputer system available to
the small contractor offers the capability to
delete one or more units of data from a file as
shown in Figure 11.3 .2-8. The editor Is Invoked
and the file is accessed in the same manner as
previously des cribed. Note that this example
shows how commands can be combined onto one line
issuing single ALT modes between command s and a
double ALT mode to terminate the command string.
Again the third line is acces sed. The two data
items added to the file will be deleted with the
GET command . The first unit is set equal to a
null field. Als o, the secon d unit of data is re-
move d in a similar manner. Exi ting from the
edi tor is identical to the preceding example for
the in-house computer.

•R  E
€~~ AMPLE. DAT$R$3A$VS$

11 .11 ! , 2.221 37.637 4.444 5.838 96.291 25.208
*G 11.111$aC$V SS

2.221 37.637 4. 444 5.838 96.29 1 25.208
*G4.444 $.CSV$$

2.221 37.637 5.838 96. 29 1 25.208
sB,t.S$ -

0.062 0.412 1.730 6.674 24.472
86.765 0.341 21.157 23.878 52.854
2.221 37.637 5.838 96.291 25.208

84. 626 80.885 23. 679 14 .110  71.548

Fi gure 11.3 .2-8. Deleting one or more units of data from
a file using a typical in -house minicom puter.
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The commercial time sharing vendor ’ s editing
system may also readily delete one or more units
of data. Figure 11.3 .2-9 contai ns the terminal
session that deletes the data. Again the editor
is invoked and the pointer advanced to the third
line. The units of data entered previously are
now dele ted with two CHANGE comman ds . Exi t from
the editor is accomplished with the FILE instruc-
ti on.

1 0.02.13 ‘EDIT SAMPL E DATA
EDI Ta
‘N 3

11.200 2.221 37.637 7.777 5.838 96.29 1 25. 208
~C / 11.200/I

2.221 37.637 7.777 ~~~~~ 96.29 1 25.208
‘C / 7 .777/ /

2.22 1 37.637 5.838 96. 29 1 25.208
‘TIP 9

0.082 0.4 12  1.730 6.674 24.472
86.765 0.341 2 1 . 1 57  23.878 52.854
2.221 37.637 5.838 96. 29 1 25.208

84. 626 80.885 23.679 14. 110  71.548
‘PILE

10.04.56 , .

Fi gure 11 .3 .2-9 . Deleting one or more units of data from a
file usin g a typical commercial time sharing
system availa ble to a small contractor .

The editor of a Government installation computer
is also a b le to delete one or more units of data
from a fi le . Employ in g the same ra ther  ted i ous
access metho d the file is edited and the pointer
is advanced to the third line. the text replace-
ment comman d is i ssue d for b o th un i t s  of d ata
to delete their occurrence in the file. Then
the file is re tained on a permanent device as
seen in F igure 11 .3.2-10.
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C(~S4AN D- ATTA cH. SMP. SAMPLEDA TAS I D- GAERTh ER

P~ CY CL E NO. - 002
C~~~lN1D- EDITOR

• .Ei~~’IP, S
..L.120

120 11.30 0 1.221 37.637 3.333 5.838 96. 29 1 25.208

.. /11.300 //I

~~~ QIAN GES --

. .L.120
120. 1.221 37.637 3. 333 5.838 96. 29 1 25.208

../3 .333 I_/I
~~~~~~~~~~~~~~~

• .1.. 120
f~~. 1.22 1 37.637 5.838 96. 29 1 25.208

• .L,A

100” 0. 08 2 0.412 1.730 6. 674 24. 472
110. 86.765 0.341 21 .157 23.878 52.854
120. 1.221 37.637 5~ 838 96.29 1 25.206
130— 84. 626 80.88 5 23. 679 14. 110  71.548

• .S.X.N

• .WE

Ct)I1AN D- CATALOG.X, SAMPLEDATA.. I D-GAERTNER

NE~ CY CLE CATALOG
- 090 DAYS

CT ID- GAERTN ER PPN.SAM Pt.EDATA
CT CY- 0e3 0000128 WORDS .:

C~~~INJ D-

Figure 11 .3.2-10. Deletin g one or more units of data from
a file using a typical Government instal-
lation computer.
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SPS V-3 .1.1.d.3 Replacing One or More Units of Data

It should be obvious to the reader that the
third basic requirement of data maintenance
in the programming support library , namely
re placing one or more units of data with new
uni ts of d ata can be accom p lishe d i n an al-
most identica l manner to the second require-
ment. The only difference is that instead
of a null replacement string, the string Is
filled with actual data. Figure 11. 3 .2-li
shows how replacement would be accomplished
on the in -house computer. Next , Figure
11.3.2-12 contains the instructions to ac-
com p l ish the task on a commercial time shar-
in g system. Finall y, Figure 11 .3.2-13 shows
how replacing of data is accomplished on a
typical Government computer.

•R E
*EBSPMPLE. DAT SRS3A $V$$

2.221 •37.637 5.838 96.29 1 25.208
*G37.’ 637S—C33. 345SVSS

2. 22 1 33. 345 5.838 96. 29 1 25.208
*096 2$.C22.9SVS$ -

2.221 33. 345 5.838 22.99 1 25. 208
*84.SS

0.08 2 0.412 1.730 6.674 24.472
8~~~765 0.341 21.157 23.878 52.854
2. 22 1 33.345 5.838 22.991 25.208
84.626 80.885 23.679 14 .110 71.548

S -

Fi gure 11.3.2 -11. Replacing one or more units of data
with new units of da ta using a typical
in-house m inicomputer.
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10s .46.23 ‘EDI T SAMPLE DATA
1$

~N 3
2 .221 37.637 5.838 96. 29 1 25. 208

‘C /37.637/22.234/
2. 221 22.234 5.838 96.29 1 25.208

‘C /25.20/55.59/
2.221 22.234 5.838 96.291 55.598

4••P 9
0.08 2 0.4 12  1.730 6.674 24.472

86.765 0.341 2 1. 15 7  23.878 52.854
2. 22 1 22.234 5.835 96. 29 1 55. 598

84. 626 80.885 23.679 14. 110  71.548
~PILL

10.47.38 .

Figure 11.3 .2-12 . Replacing one or more un i ts of data
with new units of data using a com-
mercial time sharing system editor.
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CGO4NJ D- ATTACH.. SMPs SAMPL EDATA, I D.GAERTN ER

PP CYCL E NO. - 003
CG1MN4D- EDI fOR

..E,34P,S

.~.L.120

120. 1.221 37.637 5.838 96. 29 1 25.208

.. /1.22 /—/3.99/
t O1AH G~ S

..L.12O
120. 3.99 1 37.637 5.838 96.29 1 25.208

../. 291/— / .629 /
I Q4PNGES 

-

..Ls120
120— 3.99 1 37.637 5.838 96. 629 25. 208

100— 0.08 2 0.412 1.730 6.674 24.472
110- 86.765 0.341 21.157 23.878 52.854
120— 3.991 37.637 5.838 96.629 25.208
130- 84. 626 80.885 23.679 14.110 71.548

..S,X,N

..BY E

CC~SiAM D- CAT AL OG .X. SAM PLEDATA. I D- GAERTN ER

NEW CYCLE CAT ALOG
HP - 090 DAY S
CT I D- GAERTNER PFN-SAM PLEDATA
CT CY. 004 0000128 WORDS .:

F igure 11.3.2-13. Replacing one or more units ot data w i tfl
new units of data using a typical Govern-
m ent com puter .
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SPS V-3 .1.l .d.4 Ad d , Delete and/or Replace One or More
Lines of Source Code

The fourth requirement of data maintenance in
the PSL deals with changing source code. The
re qu i remen ts are to a dd , de le te an d/ or re p l ace
one or more l ines of source data. It has just
been shown how the three example editors avail-
able to the small contractor can perform the
three operations within a line of data. The
ca p a bi lity to o pera te  on an ent i re li ne is
also ava ilable. Figure 11 .3 .2—14 illustrates
how the in-house editor would add one or more
lines of data. The example inserts one lin e
of source before line 3 and two lines of source
a fter line 3. The example shows a porti on of
FORTRAN co de . T h e p roc ess  i s descr i be d as fol-
lows : Initialization of the edi tor is done
wi th the R E command to the operating system.
Ne xt, the file is accessed , rea d , and a d vance d
to the third line which is displayed. The in-
ser t instruction then pla ces a line of code in
front of the third line and the command -L is
issued to list the lin e. Now the following line
is referenced and two lines of source are placed
in front of it. Fin ally, the editor pointer is
moved to the begin ning of the file with a B and
the IL instruction list s the entire file.

.R E
* EB S*JIPLE .1ORSH S3ASV $S

BESTPT-( A+A2 ) /2.
*1 SAVSUM .A+A2
$-L U

SAVSUM -A +A2
*ASI HAVG -SAVSU M •TRAN S •REGIN

TGRET-HAVG /PX
s8,1_s$

A—Cc I)
A2 — C (I+ 1)
SAVSUM - A+ A2
BESTFT ( A+A 2) /2.
I4AVG-SA JSUM •TRAN S + Rk. GIN
TGRET .HA~JG /PI
GAUSIN-PGAUS( BESTJ ’ T )

Fi gure 11.3.2-14. Adding one or more lines of source code to
a file using a typical in—house editor .
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The typical time sharing system editor ac-
com plishes the addition of one or more lin es
of source code v i a  s im i l a r , thou g h not iden t ica l ,
instructi ons. The same in sertions as above are
made in Figure 11 .3.2-15. One line is added
before the third line and two lines are adde ci
after it .

11.40.07 ‘EDI T SAM PL E PORTHAN
EDI Ti
>N 3

8LSTPT- ( A+A2) /2.
‘I SAVSUM .A .A2
‘u.p

SA~dSUtl-A ,A2
~N 2

GAUSIN .PGAUS C RESTPT )
‘I
INPUT :

PI AVG .SAVSUN •TRAN S +REGIN
TGRET-I(A~iG /Pj

81 T8
‘TOP 9

A—CC I )
A2 — CC 1+1 )

SAVSUM-A . A2
BLSTPT.cA.A2 /2.
I4AVG -SAVSUM •TRAN S +REGI N
TGHET-HA~JG IPX
GAUS IN .PGJAUS C DESTIT

‘PILE

11.43.12 ‘

Fi gure 11.3 .2-15 . Addi ng one or mor e lines of source
co de to a file using a typical com-
merc ia l  t ime sha r i n g e d i t o r .
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The Government com puter installation example
is shown in Figure 11.3 .2-16 . After file ac-
cesses an d editor initialization , the li nes may
be added. Since the programmer knows that the
third line has sequence number 120 and the second
line is sequence number 110 , select ion of an in-
teger number between 110 and 120 will place a new
line of source between the two existing lines.
115 is selected and the new line is added. To
insert lines after the orig inal third line , 130
is selected as a starting point. The ADD instruc-
tion is issued with the first line number to add ,
121, and the second parameter is the line number
increment value. To stop the add ition process
an equal sign (=) is entered .

CQIMAN D- ATTA CH , F. SAM Pt.EFORT, I D-GAERNER

PP CY CL E NO. - 001
C Q’I4AN D- EDITOR

-

115- SAVSUM- A+A2
A.~121. 1

121— HAVG - SAVSUM +TR AN S •R E G I N
122- TGRET- HAVG /PI
123 - -

..Ls A

100- A C C I )
110- A2 — C ( I + 1 )
115- SAVSUM- A+A2
120- BEST P T -cA+A2)/2.
121- HA JG~ SAVSUM +TRAN S •REGI N
122- TGRET-HAVG /PI
130- GAUSIN .FGAUSC BESTFT.. S,X, N

. S

C~?4MAN D- CATALOG .X ,SAMPLE PORT, I D-GAERTN ER

NEW CYCLE CATALOG
HP - 090 DAY s
CT I D-  GAERTNER PPN .SAM PLEFORT
CT C Y— 002 0000128 W ORDS. :

C Q~t1AN D-
Figure 11.3 .2-16. Adding one or more lines of source code

to an existing file us ing a Government-
installation computer.
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The file is then liste d and a cleanup is performed.

In the previous two editors the only limita tion
to the number of lines that may be added to a
file at one time is the amount of memory that
is available to the user. This is not a true
limitation though , because both ed i tors  can
handle files of unlimited size by using special
options. It should be pointed out that these
options only need to be invoked when the files
are excessively large. The in-house compu ter
at this contractor , e.g., is able to handle
source fi ie3 in excess of 500 lines. The time
shar ing system must resort to special options
when the file exceeds one mill i o n  characters .
The Government com puter ’ s editor , employ i ng a
line sequence pointer sys tem , must invoke spe-
cial options when more than nine lines are added
in one p l ace .

SI’S V-3 .1 .1.d.4.b Deleting Source Lines

Deleting lines of data is also within the ca p-
abilit y of an editor. The in-house computer
has the KILL instruction (K) to dele te source
lines as shown in Figure 1 1.3.2-17. The three
lines entered in the add example will be deleted .
The first is removed by firs t referencing the line
an d then issuing the K command. The pointer is
then move d to the next line to be removed and an
inte ger 2 is prefixed to the K indicating that two
lines should be deleted .

.R E
*E~5AMPLE. P OR $R $3ASV SS

SAV SUM =A +A2
*K$A$~JSS

H A~I G- SA %.~SUM +TRAN $ +R EGIN
* 2K SUS S

G A U S I N - P G A U S C  BE STkT )
* S i1~S S

A—CC I)
A2 C C1 + 1 )
SESTPT.C A+A2)/2.
GAUSIN*PGAUSC BESTPT )

Figure 11 .3.2-17. Deleting one or more lines of source data
using a typical in— house minicomputer.
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The time sharin g system editor happens to
have Delete as the instruction mnemonic to
remove lines of source code. Figure 11.3 .2-18
contains an exam ple to show how lines are de-
leted from a source file. The abbreviation of
the delete command is employed , nam ely DE.

11.49.07 ~ EDI T SAMPLE IORTRNI
EDI T:
‘D 3

SAVSUPI -A.A2

HMI G-SAVSUN •TRAN S •REGIN
.DE 2
“P

GAUSIN.)GAUSC BESTIT )
‘TSP 9

A C C I )
*2 — C C I . l )

BESTP T .(A+A2)/2.
GAUSI N-P G *US( BESTP T )

‘PILE

11.5 1.02  ‘

Figure 11.3.2-18 . Deleting one or more lines of data from
a source file via a commercial time
s h a r i n g sys tem ’ s editor.

It should be pointed out in the above figur e
that the abbreviation 0 means down where the
top of the file is assumed to be the first
l ine an d the bottom of the file is the last
line. The D 3 instruction advances the
pointer to the third line of the file.

T h e Governmen t com puter ’ s editor also has De-
lete as the ins truction mnemoni c to remove lines
or a line from a f ile. Figure 11.3 .2-1 9 displays
the series of instructions to remove the lines
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of code put in by the previous add example.
Since the file was re tained without the sequence
numbers , each of the lines added will now have
new numbers. The reader will recall that the
line numbers 115, 121 and 122 were added. When
the file is edi ted this time , their numbers will
be 120, 140 and 150 respective 1y~ which i s veri-
fie d at the beginning of the edit session by
l isting the file. The abbreviation of the De-
lete command in this editor is D. There is no
Down comman d in this editor. Two forms of the
Delete instruction are avai l able. The first form ,
applicable to a single line, has only one para-
me ter on the delet e. The second form gives the
command a ran ge of line sequence numb ers to delete.
I t is used to remove the pair of lines that were
added.

CC~iMAN D- ATTAC H , 1, SAM PLEP OR T, I D~ GAER 1NER

P1’ CY CL E NO.- 002
C Q’IMNID- EDI TOR..
• .L A

100— A C (I )
110- A2 C C 1 4 1)
120- SA iS~,tl-A+A2
130— SEST1’TsCA+A2)/2.
140- HA’J G~~SA’J SL~I •TRAN S + RE GI N
150- TGRET-MAVG /PZ
160- GAUSIN-1’GAUSC BESTPT )

.. D, 120

..D.14 0. 150

SaX ,N

.eBY k.

CC~0’1PND- CAT AL OG ,X, SAM P L E P ORT , I D- GAERTN ER

NLI~ CYCLE CATALOG
HP - 090 DAY S
CT ID- GAERTNER PPNa SAM PLEI ORT
CT C?- 003 0000128 WORDS.:

C~ 0’JAND-

F igure 11.3 .2-19 . Deleting one or more lines of source code
us ing a typical Gov ernment computer.
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SPS V-3 .1.1.d .4 .c Re placing One or More Lines of Source

Re p lacement of one or more li nes of data may a l s o  b e
accom plished with the three representative editors. An
analysis of the Re place function shows that it is a simple
com bination of the Delete and Add. An example of how this
is performed on a small contractor ’ s in-house computer is
contained in Figure 11.3.2-20. The example shows line one
being replaced by a new line and lines two and three are re-
placed by four lines. The X ins truction causes the data be-
ing entered to replace the informat ion contained in the file
from the present position of the p ointer to the next end of
line. One line may be replaced w ith any number of lines.
To re place multiple consecutive lines in a file , they must
first be removed and then the new lines inserted. The example
shows the basic operation of repla cing one line and two lines.

.11 E
*EB$N4?L E. MT SESB S/L SS

A—Cc I )
A2 —CC 1+1)
BE STP T -(A.A2)/2 .
GAUSIN-PGAUS ( BESTPT )
B*SEA.CDEC +BSIJ~A

S~, U
*2 •C(I +1)

•2M~~ BASEAA -( WSTRL • ESTRL. + YQAST )/  P1
BESTPT -BESTPT • BASEA +2.*B*SEAA

Sus S
G*USIN .PGAUS( BESTPT )

* 8/LSS
BASEA-CDEC +BSUMA
BASEAA -C WSTM.. + EST~~ + YQAST )/ P1
BESTPT •BESTPT •BASEA •2..BASEAA
GAUSII4—FGAUS( BESTPT )

* EX $5

F igure 11.3 .2-20 . Replacing one or more lines of source
co de via a typical small contract or ’ s
in-house comput er.
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The commerc ial time sharing editor has REPLACE as the
mnemonic to perform the specified function. It is identical
to the minicomputer editor Replace operation in that it re-
places only one line , but any number of lines may re place the
s ingle line. To replace multiple lines that are consecutive
they must first be deleted and the new information entered.
F igure 11.3 .2-21 is a demonstration of how replacement is
per formed .

13.03. 34 ~ EDI T SAMPL E FORTR AN
EDI T:
‘P 9

A— C d )
*2 . C ( I + 1)
DES f~ T (  *+A2) /2.

GAUSIN P GAUSC BESTPT )
‘TOP

A— CC I )
‘H BASEC.CCSS • COD~AL
‘P

*2 • C ( I + 1 )
,DE 2
‘I
INPUT: 

BA$EAA- ( WSTRL + EST~~ .YQA ~T )/ P1
BESTPT BE$TPT •BASEC •2.*RASEAA

EDI T: -

‘TOP 9
BASECU’CCSS •CODVAL .

BA$EAA-( WSTRL •ESTRL +YQAST )/ P1
BESTPTUBESTPT +BASEC +2 .*BASEAA
GAUS I N -P GAUSC BE STPT )

~~F I LE

13.05. 57 ‘

F igure 11. 3 .2-21. Replacing one or more lines of source
code usin g a commercial time sharing
e d i to r .
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The Government computer editor does not have a named
Replace command. However , the function can be implemented.
To re place one line of code the line sequence number is typed ,
followed by an equal sign and then the re placement line. Re-
placing more than one line of code is accomplished by delet-
in g the existing code and then adding the new code. Another
metho d would be to employ the ADD command with its optional
line sequence increment parameter set appropr iately and to in-
clu de the overwrite option. This second method Is not recom-
mended because it is po ssible to overwrite code that was not
intended to oe rep l aced and it is also possib le to remove
fewer l ines of co de than des i red. The method of deleting and
adding is more direct and less prone to error. Figure 11. 3.2 -22
is presente i to illustr ate how code is replaced on a Government
com p,iter.
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CQIMAN D- ATTACH, F, SAZ4PLEPORT, I D-GAERTNER

PP CY CL E NO.-  003
CcMMAN D- EDI TOIl.. E,P. S
..L.,A

100- A -CdI )
11 0— *2 CdI+1)
120- BESTFT-( A+A2) /2.
130— GAUSIN — FGAUSC BESTFT )

..100- BASEC-CCDC +CODVAL

..D.110, 120

~.As110 .10

110- BASEAA-c VST~~Y +ESTRLS •YQAST) / P1

120- BSETFT-BESTFT +BASEC +2.*BASEA A
ADD WON T REPLACE Oft SYPASS LINES

• . L.A

100— BASEC—CCDC +CODVAI..
110- BASEAA-CWSTRLY +ESTRLY +YQAST / P1
120— BESTPT—BESTFT •BASEC •2.*BASEAA
1 30- GAUSIN -FGAUS C BESTFT )

.. S,X, (J

.. BYE

COM NW~D- CATALOG ,x , SAM PLEFORT .. I D-GAERTNER

NEW CY CLE CATALOG
HP - 090 DAY S
CT ID- GAERTHER PFH-SAMPLEFORT
CT C?- 004 0000128 WORDS.:

COM~~’1D-

Fi gure 11. 3 .2-22. Replac ing one or more lines of source code
us i ng a typi ca l  Governmen t com puter .
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SPS V-3 .1 .1 .d.5 Organize Data for Easy Reference
SPS V-3.1 .1.d.5.a Automatic Generating of Line Sequence

Numbers for Data Added to the Library .
Automatic line sequence number generation is not avail-

able from the minicomputer editor of this small contractor.
Two methods are discussed to implement sequencing of a file.
The first method would be to modify the system editor. This
would make serialization automatic. The disadvantage of such
an approach is that the editor would then be unique to the
installation. The second alternative would be to write a
simple program to serialize files. The files to be serialized
wou ld then be processe d by the program as required. While this
a pp roach i s not au tomat i c , it will provide files with sequence
num bers . A program to accompli sh the above could be developed
an d provided to the small contractor by the Government as an
element of a li brary to support structured programming.

The typical commercial time sharing editor has automa tic
generation of l ine sequence numbers. There is also an editor
comman d to specify wh at the starting sequence number should
be and the increment value. An additional option is to turn
of f the file serializ ation which is beneficial for program data
files that might contain data in columns 73—80. Colums 73
through 75 hol d a thr ee charac te r  ident i f i ca t ion and columns
76 through 80 contain a five digit number. Figure 11.3.2 -23
displays a printout of a data file that includes the line se-
quence num bers while Figure 11 .3 .2-24 shows how the line se-
quence number s are appended to a source code listing.

As previously mentioned , the Government computer installa-
tion editor requires the line sequence numbers to operate on a
f i le . The p rece di ng exam p les show th i s se q uence number at the
beginning of the lines printed by the editor. When the file
is stored the field is moved to suffix the lines. The user
may optionally store the file with or without the line sequence
num bers. Retaining the file with the sequence numbers adds con-
siderably to the amount of storage required for the file , es pe-
cially for FORTRAN source file s which normally utilize only a
small portion of the line for actual ins tructions. The interven-
i ng b lanks  between the i nst ruc t ion an d the se q uence num bers are
not com p resse d w hi ch accoun ts fo r most o f the a dd it i onal s tora ge .
SPS V-3 .1.1.d.5.b Regeneration of Line Sequence Numbers

The in-house min icomputer does not have regeneration cap-
ab i li ties for line sequence numbers. Howev er this should be a
ca pability of the program library to be supplied by the Government.

Each time a file is edited on the commercial time sharing
sys tem , the file is automatically resequenced. Fig ure 11.3 .2-25
shows how the file shown in Fi gure 11.3 .2-23 changes when new
da ta is added. The sequence numbers are automatically
adjusted to accommodate the new lines.
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The typical Government computer edi tor wi l l  not auto-
matically regenerate line sequence number s unless the fil e
is stored w ithout them in which case an optional extensi on
to the edit directive mu st be included. It is also pos-
sible to request that the file be resequence d while it Is
being edited. Figur e 11.3 .2-26 illustrates how the RESEQ
command generates new line sequence numbers. Notice that
the line increment v alue has been changed from 10 to 30.

C~~4~W 1D ATTACH, Ss SAMPL~ DATA , I ~~GA ERThER

P1 CY CL E NO. - 004
C~~4 I~~JD- - EDI ‘tOR
.. E,$,S

•.L.A
lila 0.08 2 0.412 1.730 6. 674 24.472
110. 86.765 0. 34 1 2 1 . 15 7  23.878 52.854
1~~~ 2.221 37.637 5.938 96. 29 1 25.208
•.RESEQ9 3es 3e

. .L,A

30- 0.082 0.412 1.730 6.674 24.472
60- 86. 765 0.34 1 2 1o 1 5 7  23.879 52.854
90- 2. 22 1 37.637 5i+ 8 38 96. 29 ) 25.208
..S.Xj N

..BYE

CCMMNJD- CATAL OG.X. SAMPLEDATAS I D-GAER TN ER

NEW CY CLE CATALOG
RP - 090 DAY S
CT ID- GAERTNER PIN-SAMPL E DATA
CT C?- 005 0000128 WORDS .:

Cc*4~~~~D-

F igure 11.3.2-26 . Regeneration of line sequence numbers
us in g a typ i ca l  Governmen t  com p uter .
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SPS V- 3.1.1.d .5.c Add Lines Without Resequencing

The capa bility would be automatically available to the
in-house com puter user. Since it is necessary to issue a
comman d to se q uence or rese q uence the fi le , then not issu ing
the comman d would not regenerate the line sequence numbers.

Em ploying the resources of a commercial time sharing
house the ability to add lines of data to a file without
re generating line sequence numbers is optional. Upon enter-
i ng the edi t mode , the user merely issues the instruction
SER (NO) . When the file is retained the new information is
inc lu d e d w i t h o u t  l ine se q uence num bers . No ti ce tha t in
Fi gure 11.3 .2-27 the second line has no sequence number.
Th is was accomplished by using the above method which is
in F igure 11.3 .2-28 .

Since the Government  com p uter ’ s editor used operates
w ith the l ine se q uence number as a p o i nter to the f i l e , it is
no t possible to add lines of data to a file without regenerat-
ing the line sequence numbers. It should be pointed out that
i t would. be possible to delete lines of data without resequenc-
i ng un d er s pe c i f i c  con di t i ons.

SPS V-3. 1.1. d .6 Copying Data Between Libraries

Copying one or more unit s of data from one library data
f i l e  to ano ther li b rary d a ta fi le e i ther w i t h i n a s i ng le
library or between libraries can be accomplish ed by various
metho ds on most time sharing systems. The following demon-
~trations will show how it could be accomplished in the three
env ironments most commonly encountered by the small contractor.
It wil l  be assumed that there are two files involved in the
demonstration although the actual number of files is not
limited. It will also be assumed that the files are resid-
in g on ran d om a c c e s s  s tora g e . In the case o f mult i ple
li braries, one of the files may be archived on other media
but the assumption is that appropriate premanipulati on of the
f i le on to a ran d om a cc e ss d ev i ce has been done. Da ta , as
opposed to source  co d e f i les , w ill be handled in the examples.
Each demonstration w i l l  show how line 3 of data f i le one w i l l
be copied into data f i le two as th e fourth l ine . Data f i le
one w i l l  not b e al tered.

Fi gure 11 .3 .2-29 contains the instructions necessary to ac-
com plish the above task on a typical in-house computer of a
small con tractor. The editor is invoked and file one is ac-
cesse d by e x e r c i s i ng the e dit rea d comman d . T hi s i s d ifferen t
from the edit back command previously mentioned In that no out-
pu t f i l e  i s d ef in e d. The f i le is rea d an d the thir d l i ne is
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• R E
~~~S 1PLE. DAl $RS 3A$V$$

- 10.246 41.567 85. 188 37.022 55. 437
a 5$ $ - - -

*8/1(55
*I~~$~I1PLE. £~AT$R$$
*4A S~J $U$$ -

84.626 80.885 23.679 14.110 71.548
*0/1.55

0. 06 2 0.412 1.730 6. 674 24.472
86.~765 0.341 21.157 23.878 52.854
2.221 37.637 5.838 96.291 25.208
18.246 41.567 85.188 37.022 55.437
84. 626 80.865 23. 679 14.110 71.548

*!XU

Figure 11 .3.2-29. Copying one unit of data from one library
data file to another library data file on
a typical small contractor ’ s In-house corn -
puter.

listed. Next the save (S) command -is issued with the default
of one line to save. Then the pointer is placed at the be-
ginning of the edit buffer and the buffer is cleared wi th the
1K command. Since data file two is to be changed , the edi t
back command is utilized to access it. The pointer Is ad-
vanced to the fourth line and the unsave command is Issued ,
The unsave command pla ces the entire save buffer contents,
which contains line 3 from file one , before the present loca-
tion of the pointer. The file i-s then listed showing the new
line incorporated into the file.

The commercial time sharing system has greater capabili-
ties and need not read the entire contents of file one to in-
clude line 3 of it in file two. Figure 11.3 .2-30 shows how the
copy is accomplished. Data file two is edited and the pointer
is advanced to the third line. Next the GET command Is employed
to retrieve line 3 from the file SAMPLE DATA I which Is auto-
matically verified. The fi le is printed showing the Included
line.
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13.45.47 “EDI T SAMPLE DA tA
ED! Ts
“ N 3

2. 221 37. 637 5.838 96. 29 1 25. 206
~GET SAMPL E DATAL 3 3

18 .246 41.567 85. 188 37.022 55.437
.T#P 9

0.082 0.412 1.730 6.674 24.472
86.765 •~341 21.157 23.878 52.854
18 .246 41.567 65.186 37.022 55.437
2. 221 37.637 5.838 96. 29 1 25.206

84. 626 80.665 23.679 14.110 71.548
‘FILE -

13. 47.32 ~

Fi gure 11.3.2-30 . Copying one unit of data from one
li b rar y d ata f i le to another l ibrary
data file uti l i z i n g  a sophisticated
commerc i al t ime shar in g system
edi tor.

The task may be accomplished with the typic al Government
computer but with the greatest degree of difficulty of the three
systems . Figure 11. 3 .2-31 demonstrates the method used. After
accessin g both files and invoking the editor , data file two is
edited. The first three lines of the file are listed , then
save d on file X. The line sequence numbers are removed with
the N option. The M suffix is entered to leave the file po-
s it ione d so o ther l ines  may be mer ged i nto the f i le.  The
nu mbers 100 and 120 give the save command the beginning and
en ding line numbers to save. Next, f i l e  one is e d i te d and i ts
third line, number 120 , is saved onto file X in the same manner.
F ile two is then rewound so it may be read again via the editor.
Now li nes four an d f i v e , num bers 130 and 140 of file two, are
save d on file X. A peculiarity of the merge option of the
save  comman d , namel y the inclu sion of end of record mark , mus t
now be removed from the file X. F ile X is edited and the EOR
mar ks located , then deleted. A new file , V 1 is then saved as
the final desired result.
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C()IMAM D- ATTAC H , SI.  SAM PLEDATA 1. I D- GAERTN ER

Pk CYCLE NO. . 001
C(~lMRN D- ATTA CH , $2, SAM PLEDA TA2. I D- GAERTN ER

P~ CY CLE NO. . 001
C~~ NAN D- EDI TOR
..E.52.$ -

..L. 100. 120
100. 0.427 1 .6 85  6.262 22.412 7 8 . 1 13
1 10. 66.969 98 .79 6 90.053 5 1. 1 5 1  96. 434
120. 16.246 41.567 85.188 37.022 55.437
. .S,X,N,M , 100. 120 -

. i E ,  Si, S

..L.120

120— 2.22 1 37. 637 5.838 96. 29 1 25.208
..S.X.N,M, 120 -

. .REWI PJD .$2

•.~~~S2, 5

..L, 130. L

130. 99 .429 97.641 90.98 2 67. 123 83.901

Ej X, S

..L, /*EOR/.A

1 3Ø.~ EOR
I 50-s LOR

1~ 130

..A 150

. .1.. A
100- 0.427 1.685 6.262 22.412 78.113
110- 66.969 98.79 6 90.053 51. 15 1  96. 434
120. 18.246 41.567 85.188 37.022 55.437
140— 2.221 37.637 5.838 96.291 25.206
160— 99.429 97. 641 90.98 2 67 .123 83 .901

Figure 11. 3 .2-31 . Copying one unit of data from one librar y
data file to another lib rary data file on
a typical Gove rnment computer.
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..S,Y, N

CC~4MAN D- CAT ALOG ~Y. SAM PLEDATA 2, I D.GAERTh ER

NEW CY CLE CATALOG
RP • G9O DAYS
CT ID. GAERTNER P1~N-SAMPLEDATA2
CT CY- 002 00000128 WORDS.,

C~~4MAN D-

Fi gure 11 .3.2-31 (continued). Copying one unit of data
from one li brary data file to another
li brary data file on a typical Government
com puter.

SPS V- 3.1.2 Full Requirements

SPS V-3. 1 .2.a Data File Storage, Com pression and Restoration.

Clear

Data file storage in a compressed mode is stated as a
ful l  re q ui remen t . T h e source  f i les  p ro d uce d i n a s t ruc tu red
format ten d to be much larger than non structured source files.
Rather than being a full requirement, it is suggested that this
be considered as a basic requirement. The compression tech-
ni que suggested is to remov e leading and trailing blanks. The
question must be asked whether thi s is enough? If line sequence
num bers are included in the lines of data, as stated as a basic
re q u i remen t , how much storage would really be saved since the
intervening blanks would remain wi th the file? The recommenda-
tion is made to consider alternative techniques such as the one
em ployed by a commercial time shar ing system. Their method is
to replace strings of three or more blanks with a two byte code.
Fi gure 11.3 .2-32 shows the effect this can have on a small file.
The reduction ratio is 13 to 1. The greater the number of re-
plac eable blank strings , the g rea ter  the s torage saving. The
file compression and restoration routines are option - s avail-
able to the programmer with the edit command , c a l l e d  PACK an d
UNPACK respectively.
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1 3 3 2. 4 7  -ED I T SAMPL E DATA OUTB Y PACK
EDITs
‘JILE

13.33.04 ‘LISfl SAM PLE DATA*
1~ILEN AM E 1~ILETYPE M ODE h Ut S
SAMPL E DATA P 13
SAMPL E DATAP P 1

1 3.33.42 >

Figure 11.3 .2-32. Demonstration of file compression on a
typi cal  commerc ia l  t i me shar i ng com puter .

The in-house minicomputer of the small contractor par-
tially supports data compression and restoration. Tabs to
specified columns suppress ;lead i ng blanks. Tabs may also be
con tained within the lines of source code without any detri-
mental e f f e c t .  Tra il i n g  blanks are not stored. However ,
when serializ a tion is implemented this storage saving will
be lost. The recommendation is made to implement a com-
pression/restoration routine to be included as an element
of a PSL operating library supplied to the small contractor.

The Government computer used does not offer a compres-
sion/restoration routine. As previously stated , stora ge may
be saved by omitting line sequence numbers which will also re-
m ove t ra i l in g b l anks  f rom the fi le .

SPS V -3 .1.2 .b Data Maintenance

SPS V -3 .1.2.b. 1.a Modif y a L i ne of Da ta

Mo dification of a line of source without having to re-
place the entire line has been demonstrated for files con-
taining data. All  three editors discussed have this capa-
bility for a file whether it be data or source. The examples
w i l l  not be re p eate d here .

SPS V -3 .1.2 .b .1.b Scan For and Replace a Specific Data String

S c a n n i n g for and replacing a specific string of data in
a sing le line or in every line in a unit of data in which it
appears is the function of the CHANGE command in the editors.
The C HANGE command was discu ssed for a single occurrence of
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a str ing. Locating a specific string and changing It in an
en tire file can also be accomplished. The in -house minicom-
put er system editor accomplishes the task as shown In Figure
11.3 .2-33. A macro is set up to perform the op eration and then
the macro is executed. In the example , the s t r in g ‘ IPO I NT ’ is
re p lace d w i t h  ‘ JPTPL l ’ .

.R E
*EBSAMPL. FOR$R$/L .S$

- 
4.BC IPOINT) +CC JPOINT)
*2-BC IPOINT)aB C IPOINT)
*3-BC IPOINT *BC IPOINT)*B ( IPOINT)

*N/GI POI NTS —CJP TPL 1 5/55
*B5~9EMSS -

?*S104 FAI L, IN MACRO S?
*0/1.55 -

A.B( ,J PT PL1 ) •C( JP O I NT)
*2-BC JPTPL 1)*BC JPTPL1)
*3-BC JPTPL 1)*B( JPT PL I )*B( JPT PLI )

*FX 5$

Figure 11. 3 .2-33. Scanning for an d re p l ac i ng a s pe c i f i c  s t r i ng
of data in every line in a file exploiting a
typical in-house editor.

The commercial time sharing system editor accomplishes the
func tion with a single command. Figure 11.3 .2-34 shows how op-
tion a l extensions are appended to the CHANGE command. It should
be no ted that the two asterisks have the following meanings: The
fir st represents the number of lines to search , the second re p re-
sen ts the number of occurrences to search for in a line. Either
coul d be set to an integer value to partially limit the CHANGE
comman d.
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14.23. 13 “EDI T SAMPL E2 FORTRAM
EDrTs - - -

‘P 5
A.BC I PO IN T) +C (J P O I NT )

A2 BC IPOINT)aB ( I POINT )
A3.B( I PO IN T ) *BC I P O I NT ) *BC I PO I NT )

*EOF

C /IPOINT/J PTPLI/ * *
A~~C JPTPL1) +CC JPOINT)
A2-BC J PTP L1 ) SBCJP TPL1 )
A3.B( JPT PL1 ) *B( JP T PL1 ) *B(JPT PL1 )

* EOF
“ FILE

*.24. 45 ~ -—

Figure 11.3.2-34 . Scanning for and replacing a specifi c
s tr i ng of data  i n ever y l i ne of a f i l e
ut i l i z i ng a comme rc i al t ime s h a r i n g
edi tor.

On the Governmen t com pu ter , the change command would
also be able to accomplish the required task. Figure 11. 3 .2-35
shows how the text replacement command is appended with ‘A’
to indicate all occurrences of the string in the file.

SPS V - 3. 1. 2.b .1.c Insert a String of Data

Inserting a string of data into specific pos itions of
e v e r y l i ne  of a fi le canno t b e accom p l i s h e d by th e ty p i c a l
Government computer employed in the examples so far. It can
be done by the other two editors.

The in-house editor w i l l  again ca p a t i l i z e  on it s macro
capa b i l i t y . Figure 11 .3 .2-36 co ntains the in st r uctions to
perform the ins ertion. First the fi l e  is listed , then the
m acro is set up. The ‘A’ command advances the pointer to
the next line w hile the J comman d advances th e pointer on
a character basis. In the exam pl e , 005 is ola ced in columns
6 through 8 by the INSERT command.
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CCI4MAMD- ATTACH . S. SAM Pt. E2} OR?, I P. GAER TN ER

PF CY CL E NO.. 001
CQ~~~ND- EDITOR
..E,S,S

100. A-B (IPOINT) •C(JPOINT)
110- A2-BC I PO I NT ) *B ( I POINT )
120- A3-BC IPOINT)*BCIPOINT )SBC I POINT)

/IPOINT/— /JPTPLI/.A
6 Q(ANGE S -

100— A-BC JPT PL1 ) ,C C 1J PO I NT )
110- A2.S( JPTPL1)*B( JPTPLI)
120- *3-BC JPTPL 1 )*B( JPTPL I)  SEC ~JPTPL 1)
..S.X. N

C(~4MAN D- CAT ALOG .X. SAM PLE2FORT , I D.GAERTh ER

NEW CY CLE CATALOG
R P -  090 DAYS
CT ID- GAERTNER PFN-SN4?LE2~ORT
CT CY- 002 0000128 WORDS. ,

C~~1MNJ D-
Fi gure 11.3.2-35. Scanning for and replacing a specific string

of data in every line in a file using a
ty pical Government computer.

.RE
*E~ SAM P L E.DA T $R S/LSs . -

0.082 0.412 1.730 6.674 24.472
86.765 0. 34 1 21.157 23.878 52.854

2.221 37.637 5.838 96. 29 1 25.208
84.005 80.885 23.679 14.110 71.548

.M/SJS3D sIeO5SV5A5 /s S . -

0.005 0.412 1.730 6.674 24.472
86.005 0.341 21.157 23.878 52.854
2.005 37.637 5.838 96. 29 1 25.208
84.005 80.885 23.679 14 .110 71.548

- -

Figure 11 .3.2— 36 . Inserting a string of data into specific
positions of every line of a fil e by way of
a typical minicomputer editor.
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The e dit or on a commerc ia l  t ime s har in g sy s tem being more
so phisticated has an OVERLAY command specifically designed to
insert data into specific columns of a line. The argument for
the OVERLAY command is a line that contains the characters to
re place the existing data preceded by blanks to position the
data in the proper columns. The blanks do not replace existing
data. Fi gure 11 .3 .2— 37 shows how the OVERLAY functions.

v.51.41 ‘EDI T SAM PLE DATA
EDI T, -

‘ P 9
0.082 0.412 1.730 6.674 24.472
86.765 0.341 21.157 23.878 52.854

2. 22 1 37.637 5.838 96. 29 1 25.208
84. 626 80.865 23.679 14.~110 71.548

*EOF -

‘-0 005
0. 005 0.412 1.730 6. 674 24.472

‘ * 3  
-

86. 005 0.34 1 2 1 . 1 5 7  23.878 52.854
2.005 37.637 5.838 96.~291 25.206
84.005 80.885 23.679 14.110 71.548

“ FILE

15.53.49 “

Figure 11.3 .2-37. Inserting a string of data into specific
positions of every line of a file uti l i z i n g
a commerc ia l  t ime shar in g sys tem .

SPS V -3 .1.2 .b .2 Make Temporary Changes to a Unit of Data

Making temporary changes to a unit of data for the
duration of a single job without making permanent changes

• is easily accomplished on the three systems available to
th e Sm a l l  C o n t r a c t o r . Ac tua l l y, there a re al ternat i ve
ii ethod s to accomplish the stated requirement depending
upon the circumstances. For the examples it w i l l  be as-
s ume d tha t a p a rame te r  re ference d on d ata se t re feren ce
number (DSRN) one is to be the varied data. It is also
assumed that the job references DSRN one via the same fi le
name eac h time it executes. The as sumption is also made
that prior to the execution of the commands shown a
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tempora ry data file with the appropri ate changes is stored

under a new name . Figure 11 .3.2-38 containS the instruct ions

necessar y to acco mplish the task on the in-house computer. The

utilit y program called Peripheral Interch ange Program (PIP) is

employ ed. First, a copy of the data file is made , then the
tempor ary data file is renamed to the standard input file.

Nex t , the pro gram is run . Upon completion the temporary
in put file is renamed to its old identifie r and the standard

in put fi l e is returned to its proper name .

.R PROGRAM
- INPUT DATA

0.082 0.412 1.736 6.674 24.472
86. 7 65 0.341 21.157 23.878 52.854

2.221 37.637 5.838 96. 29 1 25.208
84.626 80.885 23.679 14.110 71.548

Slop--

.R PIP
•SAVFT1. DAT/R- FIN 1. DAT
* PI Nt . DAT/R iTE MP . DAT
st

_
C 

- - -

.R PROGRAM
INPUT DATA

0.427 1.685  6.262 22.412 7 8 . 1 1 3
66.969 98 . 79 6 90.053 5 1. 1 5 1  96. 434
18.246 41.567 85.188 37.022 55.437
99.429 97.641 90.982 67.123 83.901

STOP--

.R PIP
•TEMP. DAT/R.FTN I • DAT
.PTh 1. DAT1R.SAVFTI • DAT

- - -

Figure 11 .3.2-38. Makin g temporary changes to a u nit of
data for the durat ion of a single run
on the typical in- house mini com puter.
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The t ime sha r i n g sy s tem exam p le w i l l  en gag e the ALTER
co mman d to per form the t a s k , F ig ure 11. 3 .2-39 . The ALTER
comma nd o pera tes on ly  on the f i le  id ent if ier an d no t th e
fi le conten ts . It ma y b e s tate d as ALTER o ld  f i l e  to new
fi le . As can b e seen , the command sequence is alm ost iden-
tical.

1622.36 ‘PROGRAM
- - INPUT DATA P ROM UNIT  1

0.082 0.412 1.730 6.674 24.472
86.765 0.341 21 .157 23.878 52.854
2.221 37.637 5.838 96. 29 1 25.208
84.626 80.885 23.679 14.110 71.548

STOP . . - -

16. 25. 37 “ALTER FILE FT O 1 F OO 1 P SAYE 1 DATA P

1625.56 >PLTER TEMP DATA P FILE FTO1F0O1 P

16.26.15 ~PROGRAM
- - INPUT DATA FROM UN IT 1

0.427 1.68 5 6.262 22.412 78.113
66.969 98.79 6 90.053 51 .151 96.434
18.246 41.567 85.188 37.022 55.437
99.429 97.641 90.982 67.123 83.901

STOP - - - -

1629.21 >ALTER P I L E  P T O 1FOO1 p TEM P DATA P

16. 29.40 >AL T E R SAVEI DATA P P I L E  1T 01F001 P

16. 29. 59 ‘

F igure 11.3 .2-39. Making temporary chang es to a unit of
d a ta for the d ura t ion o f a s i n g le run
on a commer c ia l tim e shar i ng sy s tem.

Ma king use of the typi cal Government comp uter system the
RENAME comman d w i l l  be invo ked. RENAME operates similarly to
ALTER. Fig ure 11 .3 .2-40 contains the appr opriate instruction s.
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C()OIAN D- PROGRAM
INPUT DAT FROM SAM PL E DATA

0.082 0.412 1.730 6.674 24.472
86.765 0.341 21 .157 23.878 52.854

2.22 1 37.637 5.838 96.291 25.208
84. 626 80.885 23. 679 14 .110  71.548

0.743 C? SECON DS EXECUTION TIME
CONt4~~D- ATTACH, S. SAM Pt.E DATA~ I Du’OAERTN ER

PP CY CLE NO .. 001
CONMAN D- ATTACH, S2, SN4PLEDATA2a I D.GAERIN ER

PF CYCL E NO.- 001
CcI4MAM D- RbZ4AME. S. SAM DATSAV

PM I P. GAERTNER PPN*SAN PLEDA TA
NM CY— 801 0000128 WORDS.s
114 ID- GAERTNER PFN .SPM DATSAV
114 CT- 801 0000128 WORDS .s

CONMAN D- RF~’IP,ME, SR. SA$?LEDAT4

NM ID. GAERTN ER PFN-SAMPLEDATA2
NM CT. 001 0000128 WORDS .s
114 ID. GAER TNER PFN.SAt4PLEDATA
114 CV- 001 0000128 WORDS.t

CC~4MN4 D- RETU RN . S2 -

CQ4MAN D- PROGRAM
INPU T DAT FROM SAMPL E DATA

0.427 1.68 5 6.262 22.412 78.113
66~969 98.796 90.053 51 .153 96.434
18.246 41.567 85.188 37.022 55.437
99.429 97.641 90.982 67.123 83.901

0. 747 CP SECON DS EXECUTI ON TIME

F igure 11.3.2-40. Making temporary changes to a unit
of data for the du ration of a single
run on a typical Government computer
sys tern .
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CONP1NID- ATTACH . $2. SAM PLEDATA, I D GAERINER

PF CYCL E NO.- 001
CCI4MN~D- RU4414E, 52. SA$PLEDATA2

NM ID- GAERTNER PFN .SAM PL EDATA
NM C?- OeI 0000 128 WORDS. :
114 ID. GAERTNER PFN-SAM PLEDATA2
114 CV. 001 0000128 WORDS. :

CG1M~~~D- RENAME. S, SAM PL EDATA

NM ID- GAER TN ER PFN .SAM DATSAV
NM C?— 001 0000128 WORDS.s
114 ID- GAERTNER PPN IISAM PLEDATA
R4 CT- 001 0000128 WORDS.:

Cc~0IAN D- RETURN. S. S2 -

C ~‘1MN9 D-

Figure 11 .3.2-40 (continued). Making temporary changes to
a uni t o f d a t a for the d u r a t i o n  of a s in g le
run on a typi cal  Governmen t com p u ter sys tem.

SPS V- 3.1.2 .b .3 Automatically Generate Program Stubs

The capability to automatically generate program stub s
for units of source code which are identified in another unit
o f sou rce  co de b e i ng a dd ed to the PSL an d are no t cur ren t ly
stored in the PSL (i.e., have no t yet been coded) is not
ava i lab le on th e three com p u ter sy s tems no rma l l y  a v a i l a b l e  to
the small contractor. Analysis of the requirement for im-
p lemen ta t ion p ur po s es lea d s to a two s te p p rocedu re .  The
first step would be to identify which stubs are not yet coded.
Th i s s te p ma y not b e re ad il y a pp aren t to the c a s u a l  reader .
Its function is duplicated elsewhere in the systems routines
often referred to as the “ link edit ” process. The second step
is to generate the stubs and in clude them in the PSL. Most
likely the generated stub would have three el ements. The
i n i t i a l  element would be the entry point. The second element
sh o uld be a diagnostic message that says ‘ STUB name ENTERED’ ,
where name is replaced with the stub identifier. The inclusion
of this element is important because a typographical error may
cause a stub to be generated for a section of code that is al-
re ady p r e s e n t  but whe re the re ference  has b een m i ss pe l l e d.
The last element is , of course , the return to the cal l i n g
routine -

It is recommended that a standard routine be developed
and made a v a i l a b l e  to small contractors by the Government as a
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par t of a PSL . It mi g ht be c a l l e d  ADD and accom p l i sh  the
above requirement. A coroutine shoul d also be developed
calle d DELETE. This would enable the user to remove auto-
ma tically generated stubs when it becomes time to replace
th em w i t h  the co d e d stu b s .

SP S V-3. 1.2 .b .4 Merge Two PSL Data Files

Mer ging two PSL data files from two different PSL
l ibraries into a single file can be accomplished with
rela tive ease on the three computer systems. It is not
clear if one of the data files should be appended to the
other , thus des t ro yi ng the f i r s t or if a th i rd  d a ta f i l e
should be created which is a combination of the two. Both
ca pa b i l i t i e s  are a v a i l a b le. However , only the secon d p os-
s ibility wil l  be dem on strated. It should also be noted
t h a t the ac tual num ber of d ata  f i l e s  mer ge d is not l im it e d
to two , the only l imitation being the amount of available.
s tora ge . In the exam p les two f i les , A an d B, w i l l  b e
mer ged to crea te new f i l e  C. Only one me tho d w i l l  be
shown in each example although there are alternative
me thods. PIP wi l l  be utilized on the small contractor ’ s
in-house computer , Fi gure 11.3 .2-41. File C .DAT is set
e q ual to A .DAT an d B .DAT , a comman d which PIP accepts to
mer ge the two files. Both files shown in the example re-
side on random access disk. However , this is not necessary ,
ei ther or b o th of the f i l e s  coul d have bee n a v a i l a b l e  from
ma gne t i c  ta p e or an y other s tora ge dev i ce p resen t .

W hen accessing the commercial time sharing system the
two files must be resident on random access disk before the
mer ge can be accom p li she d. T h e comman d i s COMBINE as shown
in Figure 11.3 .2-42 . The structure of the command is similar
to tha t of PIP . A ma jor d i f f e rence  i s tha t the ar g umen ts
are p l a ced  on the same l ine as the comman d .

The COPY command accomplishes the merge function on
the Governme r*t computer system. Figure 11. 3 .2-43 shows
how the files are accessed and merged. Since an end of
reco rd  mark i s i nc lu d ed b e tween  the f i l e s  on th e c rea ted
f i le , the created file is then edited to remove the EOR .
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.R PIP
*A. DAT/L
22-N OIs- 7t
A .bA T 1 22-NO~-76
1316 PRE E BLOCKS
*TT:aA . DAT

0.427 1.68 5 6.262 22.412 79 .113
66.969 9 8 .7 9 6  90.053 5 1 . 1 5 1  96.43 4
18.246 4 1 . 5 6 7  85. 188 37.022 55.437
99.429 9 7 . 6 4 1  90 .982 6 7 . 1 2 3  83 . 9 0 1

•B. DAT/ L
22 -N Ov-7 6
B . DA T 1 22-~JO ~,- 76
1316 P RE P - BL OCKS
• TI: —B. DAT

0.082 0 . 4 12  1 . 7 3 0  6 .674 24 .472
86.765 0 .341  2 1 . 1 5 7  23.878 52.854
2.221 37.637 5.839 96.29 1 25.208

841.626 80.885 23.679 14 .110 71.548
* C. DAT-A. DAT , B. DAT
*C. DAT /L
22-N O~#-7 6
C . DAT 2 22-c1 O~i -76
131 4 FR EE. BLOCKS
• TI: =C . DAT

0.427 1 .68 5 6.262 22 .4 12  7 8 . 1 1 3
66.969 98.796 90.053 51 .151 96.434
18 . 246 4 1 . 5 6 7  35. 183 37 .022  55. 437
99.429 9 7 . 6 43  90.93 2 6 7. 12 3  8 3 . 9 0 1

0. 08 2 0 . 4 12  1. 73 0  6.674 24.472
86.765 0 .341 2 1. 15 7  23.878 52.854

2 . 2 2 1  3 7 . 6 3 7  5.838 96. 29 1 25. 208
84. 626 8 0.3 9 5  23 .679 1 4 . 1 1 0  7 1 . 5 4 8

“C

Figure 11 .3.2-41. Merging two PSL data files from two
dif fe ren t PSL lib ra r i es  in to a s in g le
fi le on a s m a l l  con t r a c t o r ’ s in-house
computer.
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08.59.03 ‘LISTF * DATA
PILF.NAME JILETYPE MODE I TEM S
A DATA P 4
B DATA P 4

08.59.43 ‘PRINTP A DATA

0.427 1.68 5 6.262 22.412 78.113
66.969 98.796 90.053 51 .151 96.434
18.246 41.567 85.188 37.022 55.437
99.429 97.641 90.982 67.123 83.901

09.02.23 PRINTP B DATA

0.082 0.412 1.730 6.674 24.472
86.765 0.341 21 .157 23.878 52.854
2.221 37.637 5.338 96.29 1 25.208
84.626 80.885 23.679 14.110 71.548

09.04.02 ‘COMBINE C DATA P A DATA P B DATA P

09.04.57 ‘LISTP C DATA
C DATA P 8

09.05.46 ‘PR INT I  C DATA

0.427 1.68 5 6.262 22.412 78 .113
66.969 98.79 6 90.053 51 .151 96.434
15.246 41.567 85.188 37.022 55.437
99.429 97.641 90.982 67.123 83.901
0.082 0.412 1.730 6.674 24.472
86.765 0.341 21 .157 23.878 52.854
2.221 37.637 5.838 96.29 1 25.208

84. 62 6 80.885 23. 679 14.110 71.548

09.08.32 ‘

F igure 11 .3.2-42. Merging two PSL data fi les from two
di f f e ren t  PSI lib ra r ie s  i nto a s i ng le
d ata  f i le us i ng a comm erc ia l  t ime shar i ng
sy s tem a v a i l a b le to the sma l l  con t r ac to r .
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COMMAM D- ATTACH . A, ADATA, I P.GAERTNER

PP CY CL E NO.. 001
CONMNI D- ATTACH . B, BDATA. ~ D- GAEE TN ER

PP CY CL E NO. . 001
C OIlMAN D- COPY CR, A, TC

COMPW4D- COPY CR, B, TC

COI4MNI D- ED! TOE.. E.TC, S

.

100— 0.427 1.68 5 6.262 22.412 78.113
110- 66.969 98 .79 6 99.953 51 .151  96.434
120— 18.246 41.567 85. 188 37.022 55.437
130- 99.429 97.64 1 90.982 67.123 83 .901
140.*EOR -

150— 0.082 0.412 1.730 6.674 24.472
160— 86.765 0.341 21 .157 23.878 52.854
170— 2;22 1 37.637 5.838 96. 29 1 25.208
180. 84.626 80.885 23.679 14 .110 71.548

..D,140

..S,C,PJ

. . BfE
COMM?~N D- CATALOG. C. C DATA, I P. GAERTPJ ER

INITI AL CATALOG
1W- 090 DAY S
CT ID. GAERTNER PFN .CDATA
CT C?. 001 0000256 WORDS .:

COMI’WJ D-

Figure 11 .3.2-43. Merging two PSI data files from two
different PSL libraries in to a single
fi le a s on a typi ca l  Government  com p uter .

11 -5 5



- 

,

SPS V -3 .2 Ou tput Processing

SPS V- 3.2 .1 Basic Requi rements

SPS V- 3.2 .1.a .1 Information Related to Physical Storage

Informat i on re la te d to the phys ica l  s tora ge of a PSI is
ava i la b le on t h e sys tems used by the smal l  con t rac tor.  The
usual  me tho d em p lo yed fo r a PSL is to ass i gn an en t i re  vo lume
for it s use . Comman d s a v a i l ab le in the computer systems can
t h en b e use d to ca pt ure the requ i re d in forma ti on.

In- house , tne utility PIP offers capabilities to retrieve
the information by including various switches and so-called
“wild card ’ construc tions. The amount of remaining storage
ava ilable can be obtained by listing a file that does not
exist , as in t h e f i r s t comman d in F i gure 11 .3 . 2 - 4 4 .  230 2
b loc ks of s tora ge are ava i la b le on the di sk p ac k . The
directory space allocated is set when the disk pack is
initialized. It is not shown in the example. Suffici ent
area is se t asi de to conta i n the ent i re dev i ce  d i rec tory
a t that time. The type of storage unit must be specified
in the PIP command if it is not the default system disk de-
v ice. An alternative is MTO for magnetic tape unit 0. The
storage unit serial number is not available since they are
no t utilized by the system. Data id entification is avail-
able in the form of file name and file extension . A direc-
tory listing is partially shown in the figure. It was pro-
duced by requesting a list of all files and all extensions.
To obtain it alphabetically it must be put on a file then
sor ted. Notice that the number of blocks used , the num b er
o f free blocks and the date the listing was generated are
included.

T he time sharing system accessed in the following example
allows concurren t m u l t i p l e  volume attachmen t to a user. Each
volume is actually a portion of a di sk pack or an entire mag-
net ic tape. The disk pack volume s each have their own dynamic
directories which can be identifi ed by a letter. The STAT com-
mand , as shown in Figure 11.3 .2-45 allows the user to determine
the amount of storage utilized and the amount remaining avail-
able in his present c onfiguration. The present configuration
may be alt ered dynamically by the programmer. He may engage
temporary disk storage in increments of 5, 10 or 20 cylind ers.
If the nee d i s for p ermanen t a l l o c a ti on of a g reater  num b er o f
cy l i nd ers th en the re q ues t mus t be p r ocessed  overn i g h t . The
incremen tal va lue  i s one cy li nder.  The res p onse to the STAT
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.R PIP
*A .AIL
22-NOV-76
2302 PREE BLOCKS

- - -

.R SORT

INPu T FILE?
*~~C.LST

OUTPJT FILE?
*~~C.SR T -

ENTER SORT FI ELD DEFINI TI ON S
1 1 0  -

~ 4TER RECORD LEN GTH
25

gop - -

.R PIP
•TTs.EC.SRT
22-NOV-76
125 FILES, 2476 BLOCK S
2302 FREE BLOCKS
B51~~’f .ML C 21 12-JUL-76
B5 1BP2 .ML C 68 15-JUL.— 16
8518P2.S(L 277 14-JUL-76
8518P2.SkT 276 15—JUL-76
851C1 .DAT 21 4-AUG-76
851 CHI . FOR 4 13-JUL-76
B5 1CKI .OBJ 12 13-JUL-76
B51 Q’CI.SAV 16 13-JUL.-76
B51 DIS.MAC 2 30-AUG- 76
B51DIS.PB5 1 30-AUG-76

F igure II 3.2-44. Library control listings generated on
an in-house com puter of a small contractor.
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11.02.16 ‘STAT
P-D~ (( W T)~ 00180 USED , 00116 LEFT (OP 00296). 61% (OF 002 CYL)

11.02 .48 DISKE
•ENTER SORT FI EL D D E F I N I T I O N S
9 RECORDS READ OH PASS 1

P-D9(( WT ) s  00180 USED. 00116 L E F T ( O P  0029 6) . 61% ( O P  002 CYL)

11.04.35 >PRIN TF SORTLI ST EZEC
&1 &2 A M EM O P 4
£1 42 ACCTPTL2 EX EC P 12
£1 £2 ADDRESS MEMO P 4
&1 &2 B MEMO p 3
£ l & 2 C  M EMO P 4
£1 $2 DISKE EXEC p 9
£1 $2 MARC ?!.. EX EC P 19
£1 £2 MARPLN DATA P 386
41 42 MARPLN EX EC P 18

11 .06. 13 ‘

F igu rc 11.3.2-45. Library control listings generated on
comm e rc i al t i me shar in g sy stem.

comman d gi ves  the di sk r e f e r e n c e  le tt er , P in this case; the
mo d e it is be in g a c c e s s e d  i n , WT for wr it a b le ; the number of
recor d s use d , left an d the total available; the percentage
o f the cy l in d ers con ta i n i ng d a ta an d the to ta l  num ber o f
cy li nders . T h e d i rec tor y area i s f ixe d len gt h an d is not
alterable by the user. The DISKE command produces an alpha-
b e t i ca l  d i rec tor y l i s ti ng . Th i s is a s tore d sequence  of
comman ds that combines the L ISTF command , SORT comman d , and
STAT comman d to produce the desired re sult.

The Government computer has the capability to provide
much of the information requested via the AUDIT command.
The system mass storage device is shared by all users, each
one re ta in in g the amoun t de s i re d . The AUDIT comman d o p e ra tes
on the entire device though , an d the programmer must therefore
a ppend extensions to the AUDIT command in order to obtain
informa tion about his own files sele ctively. The directory
l isting as shown in Figure 11.3 .2-46 is not alphabetical.
i-~owe v er , it may be sorted. The li sting is in printer format ,
1 32 c o l u m ns , but it is shown here as it is typed on the user ’ s
terminal.
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SPS V-3 .2 .1.b.1 Source Data Listings

Source da ta listings of selected units of data is assumed
to mean printing of specific lines of data in a file. There
is no direct facility available in-house. It is possible to
ex ploit the editor to selectively print selected lines as
shown in Figure 11.3 .2-47. It would be desirable to have
th is  ca p a b ili ty an d the recommendat ion i s ma d e that it be-
come an e lemen t of the PSL su pp l i ed  by the Governmen t . Its
format shoul d follow that used by the commercial time sharing
sys tern .

.R E
•ER SAMPLE. DAT SRS$
*2.AS3L$$

66.969 98 .79 6 90. 053 5 1 . 1 5 1  96.434
18 .246 41.567 85. 188 37.022 55.437
99.429 97.641 90.982 67. 123 83 .901

*15A$2L45 . . -

2.221 37.637 5.838 96.29 1 25.208
84.626 80.885 23.679 14.110 71.548

Figure 11 .3.2-47 . Listing of selected units of data using
a typic al in-house computer.

The commercial time sharing system has available the
PRINTF comman d to produce selective units-of-data listings.
The user specifies the file to print from the b eginning
l i ne num b er an d the en di ng l ine num ber.  An a dd ed fea ture
of this comman d is that selected volumes of data may al so be
printed. Figure 11.3 .2-48 displays an example of the PRINTF
comman d. Lines 3 through 5 of the SAMPLE DATA are printed.

11.34.26 ‘PRINTF SAM PL E DATA 3 5

1.010 3.342 10.959 35.678 1 .439
16.659 30.709 34.320 29.542 68.369
4~1’335 50.686 5.103 74.447 0.753

11.35. 19 ~

Figure 11. 3 .2— 48 . Listing of selected units of data by a
commerc ia l  ti me shar i ng sy s tem.
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T h e Government  com p uter sys tem d oes not o f fe r  d i rec t
printing of selected units of data. Sim ilarly to the in -
house system files may be edited and selected lines printed
as shown in Figure 11.3.2-49.

COMMN4D- ATTACH , S. SAMPLEDATA. I D- GAER1N ER

PF CY CL E N O s . -  001
Cc~ MAN D-~ EDI TOR.. E. S, S

..L,120,140

120— 71.531  90. 235 97.627 73. 649 63.250
130— 16. 659 30.709 34. 320 29 .542 68.369
140- 44.335 50. 66 6 5. 1 03 74.447 0. 7 53

• . BYE

C~ 4 Y~N D-

F igure 11.3 .2-49 . Listing of selected units of data pro-
duced by a Government computer.

SPS V -3 .2 .1.b .2 Listin g of all the Data in a Single Library
Da ta F i le

Listing of all the data in a s ingle library data file can
be accomplished by all three systems. In-house , PIP p roduces
the listing. The output device in the example , Figure 11. 3 .2-50 ,
ha s been se t to the termina l .  Howe ver , it cou ld  just as eas i ly
have been assigned to the line prin ter. The file SAMPLE DAT is
printed in its entirety .

T h e commerc ia l  ti me s har in g sy s tem p rov i d es a comman d
to produce listings of fMes called OFFLINE PRINT. The argu-
ments for the command are the file identifiers. Figure 11. 3.2-51
shows the results of the command “~iF F L INE PRINT SAMPLE DATA ” .
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.R PIP
*TTS.SAMPLE.DA T

1.010 3.342 10.959 35.678 15.439
71.531 90.235 97.627 73.649 63.250
16.659 30.709 34.320 29.542 68.369
44.335 50.686 5.103 74.447 0.753
0.427 1.68 5 6.262 22.412 78.113
66.~969 98.79 6 90.053 51 .151 96.434
18.246 41.567 85.188 37.022 55.437
99.429 97.641 90.982 67. 123 8~~.901
0.082 0.412 1.730 6.674 24.472
86.765 0.341 21.157 23.878 52.854

2.221 37.637 5.838 96.291 25.208
84.626 80.885 23.679 14.110 71.548

*

F igure 11.3.2-50. Listing of an entire file on the in-house
minicompu ter.
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The Governmen t com p uter d oes no t of fe r  di rect  p ro g rammer
access to the printer. The user may direct listings to the
printer by using a batch method. The command necessary is
“ BATCH , PRINT , LFN , GAER ” . This will print a file with the
local file name of LFN. Figure 11.3 .2-52 dis plays a listing
p ro d uce d by th is comman d .

1..: ~3.  i ..  ‘ .. t, .s . 737 .~~2 —
7~ t ~~~~ ...3 ...~~~3i. ..7. ~~~. -. ‘ 7 ~ ~~~~~~~~~~~~ 3j ~~~~~~~~~~

1.,AiJ 1. 1//I E~~J U F  L 1~~T I / / I
I u A ~~.-1~ /11/ ~ N., c)r L j ~ .T  I / / f

F igure 11.3.2-52 . Listing an entire file on a typical
Governmen t com p uter.

SPS V-3 .2. 1.c Control Data

Con trol data as described in Volume V , paragraph 3.2 .1.c
is definitely a basic requirement of any system that is b eing
d e v e l o p e d. The b a s i c  a t t r ib utes that ident if y a l i s t ing are
not ava i la b le in house.  It woul d be p oss i b le to typ e the
DATE an d TIME commands to present the information on the
termina l  b u t not on th e li ne p rin te r . The f i le  name is al-
rea dy shown on the terminal. Figure 11.3.2 -51 shows the
exam ple listing from the commercial time sharing system in-
dicating that the information is already present. Als o, the
p a ge num b er i s au toma ti ca l l y inser te d an d incremen te d . The
typi cal  Governmen t com puter has no f i le  id ent i f i ca t i on  or ,
time and date utomatically inserted in the listing. It should
be noted that both the in -house computer and the Government com-
p uter p ro d uce com pi ler  li s t i n g s that d o con ta i n the d a te and
time but not the file name. This would be of no help to the
pro grammer applying structured methodology, s ince he wi l l
rarel y see or even pr oduce these listings when using a pre-
compiler.

11-64

_ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~

. . .-



SP S V-3 .2 .2 Full Requirements (OUTPUT)

SPS V-3 .2.2.a Magnetic Tape Output

This small contractor has found ma gnetic tape transfer
of data to be the most economical method for distribution to
o ther computer facilities. Over an eleven year period no data
has been lost from the magnetic tapes while being conveyed over
lan d or in the air utilizing both the Postal Service and corn-
merc i al air carr iers. Tests conducted by the National Bureau
of Standards confirm our experience (see DATAMATION , March 1976,
pp. 65-70 “Erasing Myths About Magnetic Media ”). Co pying one
or more un its of data onto magnetic tape may be accomplished
i n a l l  of th e three sy s tems d i s c u s s e d as lon g as the un it o f
d a ta  is con ta ine d on the s tora ge med i um as a com p le te  f i le .
S i nce th is is  the c a s e , exam ples for copying a file on mag-
ne tic tape will  be shown in each system. Although only one
file is copied , the number of files which can be copied is
onl y limited by the amount of information the tape can hold.

The PDP-11/40 used in -house by this small contractor has
the capability to copy f i l e s  to magne t ic ta p e em p lo y in g the
utility program PIP , Fi gure 11.3 .2-53. The output device,
m a g  tape unit 0, MTO, is placed in front of the output file
name. Since the input file resides on disk , no dev i ce  id en-
ti f i er i s en tere d. To show that  the f i le has b een co p ie d , the
file on tape is listed.

.Ft PIP
*M?01 SAM PLE. DAT-SAMPLE. DAT
*MTOs~ 1..
22-NOQ-76
SAMR.E. DAT 1 22-NOV- 76
*

Figure 11.3 .2-53. Copying one file of data onto magnetic
tape using a typical in-house minicomputer.

On th e t i me s h a r i n g sys tem , a p ro g ram c a l l e d U T I L I T Y  i s
a v a i l a b l e  to copy files between media. UTILITY generates tapes
that can be read on IBM , DEC an d CDC equipment. In the example,
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Figure 11.3 .2-54 , the tape is mounted by requesting the
operator to do so. UTILITY is started by typing its name .
Next, commands are given to direct the copy : First the
output device is specified , then the out put density is
selec ted. Next the desired transfer is commanded with OT ,
meanin g disk to tape. UTILITY now prompts for the input
file identifier and the blocking factor. After the file
i s t rans fe r re d , UTILITY prompts for the next operation ,
END in th is case , signifying that the user is finished.
E ither more files could have been transferred or the fil e
could have been checked for proper copying.

12.45.08 “MOUN T TAPE X3476 AS 282 RI P1 GIN 9 TRK-LO

12.46.12 ~DEV 282 ATTACKED
~ T REW

1 2.5 1 . 35  “ UTILITY
REQUESTs OUT-TAP2
REQ~~~~~s DEN , OUT, 2
REQUESTs Di
INPUT kILE?
~~IPLE DATA
~.OCMING FACTOR1
REQUE STs END

12. 52. 16 .

Figure 11 .3.2-54. Copying one file of data onto magn etic
tap e using a commercial time sharing
sy stem.

Th e Government computer does not allow a magnetic tape
unit to be directly attached to the user ’ s machine. Copying
o f f i les  to ta p e mus t there fore b e per formed in di rec t ly
throu gh batch mode. A sample job stream to accomplish the
co py is contained in Figure 11 .3 .2-55. Notice that a FORTRAN
program is included in the stream to perform the copy opera-
t i on s i n c e  th ere is no s y stem u ti lit y command. The ta p e
generate d can b e rea d by IBM , DEC or CDC equipment.
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C OPYFIL.. NT !.
CQ ’IMEN T. (AAA BBB, NNNPJ NT ) .J ONES
ATTAO 4. TAPE!, SAM PLEDATA. I D.GAERTN ER.
REQUE$T.TAPE2.NT.S. BI N# !122 , REEL /4031, RINGIN.
flN.
I. GO.
sEOR

PROGRAM CPY FL.C TAPE !. TAPE 2. OUTPUT )
REAL. A (8)

2 ~ORNA T(8A10
1 R EAD ( 11 2) A

IHEOF 1).NE.0) StOP
BUFFER OUT (2 , 0)  C A ( 1 ) , A ( 8 ) )
~AI T UN I T( 2)
GOTO 1
END

F igure 11.3 .2-55 . Copying one file of data onto magnetic
ta pe using a typical Government computer.

SPS V-3 .2 .2.b Punched Card Output

Punche d card output is suggested as a full requirement.
The small contractor has the capability to produce punched
car d s rea di ly v i a a t ime share sy s tem , but in the majority
of ins tallations an in-house minicomputer system do not
con tain a card—punch peripheral. If it did , Figure 11 .3.2-56
illustrates how a file would be punched. The method Is al-
most identical to the one which applies to the production
of ma gnet ic  ta p e , usin g the PIP program with an output-de-
v ice identifier of CP, the card punch.

.RPI P
*CPs SAM PLE. DATE SAMPLE. DAT
“C

F igure 11.3.2-56 . Punching a file to cards on an In-house
m i nicom p uter.
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On the t i me sha r in g sys tem , two method s are available to
produce card decks of files. One method would be to exploit
U T I L I T Y , the alternative is to issue the OFFLINE PUNCH command.
The secon d method is presented in Figure 11.3.2-57 . This mode
is limited to disk-to-card transfers, while UTILITY can also
punch from magnetic tape.

13 . 0 8 .4 1  > O I ~~L I N E  PUN CH SAMPL E DATA

13.08.59 >

F igure 11.3.2-57. Punching a file to cards on a commercial
ti me sha r i n g sys tem.

In both of the above systems , the car d p unch is a v i r tual
por ti on of the user ’ s machine , as was the tape drive. However ,
the Government computer used in this study leaves no doubt to
the fact that the central operating system is the only one
ca pable of punching cards or accessing magnetic tape. The
programmer must specifically direct any data he wishes punched
to the central system for the operation. Figure 11.3 .2-58 shows
how the user woul d p unch a d eck of ca rds .

0*tIAND- ATTACH , $, BSSSAM Pt .EDATA, I D-GAER TI4ER

P1~ CYCLE NO . - 001
C OMMAM D- EDI TOR

F., 5, S

..L, A, S

0.381 1 . 6 5 7  6. 509 24 .143  86 .27 1
0. 341 25.60 7 50. 576 72.991 82.768
3?.686 93.204 2.049 73.456 22.296
72.675 35.38 3 58.224 30.897 61.368
0.331 1.657 6.509 24.143 86.271
0.341 25.607 50.576 72.99 1 82.768

39.68 6 93.204 2.049 73.456 22.296
72.675 35.383 58.224 30.897 61 .368

WMMAN D- BATCH , S. PUN CH , GAER

I I L E  NA ME- I GAERA O .DISP- PUN O ,ID-*s
C~ ’1MM4 D-

Figure 11.3 .2-58 . Punching a file to cards on a typical
Governmen t com p uter .
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SPS V -3 .2 .2 .c Management Control Listings

Clea r

SPS V-3 .2 .2.d Programmer Directory and Unit Listings

Programmer directory and unit lis tings can be generated
on all three systems. Howeve r , the degree of automation varies
dramatically. Each file on the system is identified by a name
with a length of six characters on the in -house system , eight
characters on the time sharing system and 40 characters on the
Government system. The first two al so require an extension or
file type identifier. It specifies the use of the file. The
third system allows a unique ident ifier as a second required
parameter.

This small contractor has found it advantageous to develop
standard program identificati on techniques that associate the
program with the programmer and the contract. In-house and on
the commercial time sharing system the first character of a file-
name identifies a programmer . Due to the small number of pro-
grammers involved , a single-character identifier usually suf-
fices. The second and third characters assign a project code
to the file. The last three or five characters id entify the
program . On the Government system , the unique ID associates
the file with a particular contract , with nine characters
allowed. The forty character fi le name identifies the pro-
grammer , program and type of file.

In-house , the utility program DIR generates a list of
all programs by a particular programmer. DIR was wri tten
by this contractor specifically for his system. However ,
the program is relatively simple and could either be de-
veloped by all small con t rac to rs or pr odu ce d i n  a g eneral
form and distributed as an element of a PSL by the Govern-
ment. DIR duplica tes the list function of PIP but allows
more global parameters than PIP does. Entering a programmer
proj ect code identifier to DIR generates a list of nam es of
a l l programs written by a pr ogrammer. It is not possible to
automatically print l i s t i n g s  of the files at this time , but
the idea has been considered . PIP must currently be used to
print the file s. By i n c l u d i n g  more than one file identifier
on a line , pseudo -automat i c operation is achieved. Figure
11. 3 .2-59 shows how DIR displays all data files generated by
the programmer with code B , on proj ect code 55, are then
printed with one command to PIP.
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.R~~~R

DIR
B55. DAT

B55MI N.DAT I 19-NOV-76
BSSMAX.DAT 1 19-NOV-76
B55AVG. DAT I 19-NOV-76

DI R
‘C

.R P IP
* TTs -B55M1 N • DAT, BSSA ’J G. DAT. BSSMAX • DAT
1.00 —7 .00 63.00

38.00 -33.00 118.00
73.00 -1.00 176.00
*

F igure 11. 3 .2-59 . Programmer directory and file listings
generated on a small contractor ’ s in-
house m i n i com p uter .

Fea tures of the sophisticated time sharing system already
allow global extensions within the LIST F command to selectively
l ist the file names created by a programmer on a speci fic pro-
ject . F igure 11.3.2-60 contains an example of LISTF. Notice
tha t an ex tens i on was u sed on th e command tha t crea tes a file .
The file is executed to automatically print the files on the
terminal with the PR INTF command. An alternative would have
been the OFFL INE PRINT command to direct the files to the line
printer.

On the Govern m en t com p u ter us ed th ere are no g lo b al opti ons
to the AUDIT command that give the versatility of the previous
example. The most direct method to accom plish the task would
be to direct the AUDIT output to a local file which could then
be edited. The LIST command could then be issued to find the
id en t i fy in g s trin g s i n the p art i cular columns w h ere they occu r .
T hen, to print the files each would have to be attached and
sent through batch mode to the line printer. Figure 11 .3.2-61
shows how the above is accomplished.
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13.29.34 “ L I S T F  255* DATA C E  NO ! T EN )

13.29.57 “P LI ST) EXEC

£1 £2 BSSRN4DU DATA P
£1 £2 B SSMAX IM DATA P
£ 1 £2 BS 5MINIM DATA p

13.31. 12 ‘LIST) PRINT)

13.31.38 PRINT )’  B5 SRAN DU DATA P

29.014 57.732 31.001 7.857

13.32.03 PRINT) B5SMAX IM DATA P

1 00.000 100.000 100.000 100.000

13. 32. 54 PRINT )  B S S M I N I M  DATA P

1.000 1 .000  1.000 1.000

1 3.3 3 . 2 1  ‘

Figure 11. 3 .2-60 . Programmer directory and file l i s t i n g s
generated on a commercial time sharing
sys tern.
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C~~4P4NJ D- AUDI T ,LFN—LI ST. Al -P. I ~~GAERThER

AUDI T FINISHED
EXI T

COe~4NJD- EDI TOR
..E,L.IST,S

..L, /B55/,A .(15i 18)

130- GAERTNER BSSMAX I I4U4DATA
M G X I I 1  0050 2 07/08/76 10/06/76 11/22/76 10/22/76

1 70- GAERTNER BSSMINIMUM DATA ‘

MGX 111 0050 2 07/08/76 10/06/76 12/22/76 10/22/76
260- GAERTNER B5SAVERAGEDATA 

‘

I”IGX lll 0~ 50 2 07/08/16 10/06/76 11/22/76 10/ 1 5/76

• . BYE
COl*IAM D- ATTACH,X , B55NINIMI1lDATA~ I D- GAERTN ER

PF CY CL E NO .- 001
C cMMAN D- BAT CH,X ,PRINT , GAER

FILE NAME- I GAERI7 .DI SP-PRINT ,ID-**
CCtIM~Y~lD- ATTACH,X 1, BSSAVERAGEDATA , I D.GAERTN ER

P) CY CL E NO .- 001
C c*4MPN D- BAT CH , X 1,PR I WT , GAER

FILE NAME- I GAER2 1 .DI SP-PRINT ,ID-**
C(~4MM D- ATTACH ,X2 , B55M AXIMLI ’f DA TA, I DaGAEBTNER

P) CY CL E NO .. 001
Ca4M~ JD- BATCH.X2 ,PRINT ,GAER

) ILE NAtI E-I GA E R22 ,DI SP- PR I PIT , I D - **
C~~’21N’J D-

Figure 11. 3 .2- 61. Programme r directory and file listing
generated on a typical Govern ment com-
puter .
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SPS V-3 .2.2.e Automatic Indentation of Source Code

The cap a b i l i t y  to automatically indent source code
ge ne r a ted fr om PSL source d a ta fi les i s no t available on
any of the three systems most often used by the small con-
tractor. It is recommended that a program for automatic
indentation be developed and supplied by the Government
to small contractors. Careful design techniques m ust be
followed when trying to produce such a program , es p eciall y
when FORTRAN is addressed , w hi ch d oes no t a l l o w  com p le te
indentation. The C of a comment card must be in column
one, the statement numbers must appear in columns one
through five , the continuation character must fall in
col umn six. Another problem occurs if a line , when i n-
cented , needs to be extended into a continuation line.
The continuation line c ould be automatically inserted but
the program would also have to ensure that the number of
c o n t i n u a t i o n  lines did not exceed the l i m i t  allowed by
t~ e compiler .

SPS V-3.2 .2 .f Data Scanning

Scanning for a specific string of data in every li n e
of every unit in a PSL and l i s t i n g  the names of the unit s
in which it appears can be accomplished on each of the sys-
tem s discussed. The method is not a direct implemen tation
o~ tne stated task , but the desired results can be achieved.
It is recommended that an exact interpretation be d eveloped as
an element of a set of programming support function s that
would be s u p p l i e d  by the G overnment to small contractors.
Each of the systems would store the PSL units as separa te
files. Each fi l e  could then be edited and a LOCA E ‘or the
spec i f i c  string ove r ’ the en tire r i l e  be executed. The list
of outp u t w o u l d sh o~ each f i l e  name followed by either a li s t
of tne oc cu r rences of the string in the f ile or an error mes-
sage i n d i c a t i n g  that t~ e str i ng was not found. An added ad-
vantage of this method is that the usage of the string w i l l
be dis o layed. Each of the syst ems allows two procedures to
perfo r~ the task , one req u i r i n 9  r’~ore program rn2 r intervention
th an tne other . The f i rst method is for the user to enter
the edit and locate co m m in ds from the te r minal and h ave the
commands execute as ente r ed. This method is shown in Fi gure
I .3 .2-62 on the in - h o u s e  system. The string COEFF is
searched ~or in tn r ee files.
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•R F.
*ER25SCMA. FORSRSM/GCOEF )’SVS/ S99ENSS

- 
CODE -AL PHA * BETA *COE)P
SAVCO) •COEFF
COEF) -SAVCOF

?*SROI FAI L IN MACRO *?
* B /KS S
* EPB55CMB. FOR SR SBS 99EN SS
?*SRQ4 FAIL IN MACROs ?
*2/1(55
* EfiB55MAT. FOR$RSBS99ENSS
C MATCH COEFFI CIENT TO ARRAY

IF CCOEFF .EQ . ARRAY (I,J) ) GO TO 100
C COEFFICIENT MATCH ED TO ARRAY
?*SRQ4 FAI L IN MACROS ?
*, C

Figure 11.3 .2-62. Scanning for a specific string of data
i n ev ery line of ever y un it in a PSL and
lis ting the names of the units in which
i t appears using a typica l in-house mini-
computer.

The secon d alterna tive is to set up a serie s of commands
to perform the search. This method is shown for the commercial
time sharing system. Firs t , the se q uence of commands is crea ted
a s a f i l e , as exemplified in Figure 11. 3.2—63.

09.23.31 “P SCAN EXEC

EXEC STKDCMN D
EDI T BSSCOM 19 FORTRAN
!XEC STKDCMt’JD
EDI T BS5C OtIP B F ORTRAN
EX EC STK DCMN D
EDI T B55MAT ~H F OR TRAN

F igure 11.3 .2-63 . Example of a stored sequence of commands
on a commerc i al time shar i ng s y s t e m  to scan
for a s p ec i f i c str ing of data in ever y l i ne
o f ever y uni t of d a ta i n a PSL an d list the
u ni t names in wh i ch it a pp ea rs .
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be l i e  El .~ L C S1 K[) . ‘IN .~0 ~~~ In c c or’~~a d n j n I i i  o
S T - DCM L \EC. l r i is  ~H~r C O r ~~!, 3 1 n S  ufi e ~ear~ h c om r an d ~ ~.‘ i ch
u e dent i o c~’ 10 , F ~Ju r’e I . 3. 2 -6~ 1 i s ts the
~ r \D CM ND ~~~ Il

‘P ST’~ ~~ND E X I 1~

8. Bku3 S TAC K

~~~~~ ‘co ~~’j ~’
~ ut I 

.1C

F ~~u r’~~. .~ — ~~~‘. . I c t  I n .~ F e ~ I ~~ ~‘~N i E .~ El C.

~e d h 2 ; e  ~~~ f~~le~ ,. re r  .~ i.J, ~~~~~ ~~t f l e x i b i l~~t .
The  SC. A N Y L  ~~ be ~u t d  as ~he li ~~~~~~~ ~x~~a n d s  t o

~ n c 1 u ~i a 1 1 1 ~ ~o . ~ e 2 ~ ~DCMNDE X E C  ca u  ~e L r i u n ue d  t: s t o e ~~~~ t o r co~~ . und or i n c l u d e
any S j S~~~0 U ‘~~~~~~~‘ ~~u r ~~~ t1~~~~ . ~~~~~ L ~iun of the s e a r c h  is
sh owr F ; ‘~~~ -6

~~~~. D.~ . ‘~2 SCAN

ELIT B55COMPA FORTRAN
EDIT:

CODE ZAL PH A *BETA *COEFF
SA VC OF. C OEF F
COEFF .SAUCOF

£0)
09.54.51 EDI T B5SCOMPB FORTRAN
EDIT :
EO F
09.54.58 EDI T B5SMATCH FORTR AN
ED1~T:
C MATCH COEFFICIEN T TO ARRAY

I F C  COE F )  . E Q . A R R A Y (I . J )  ) 6010 100
C C O E F F I C I EI4T MATCHED TO ARRAY
EOF

09.56.03 ~

F i g u r e  1 1 . 3 . 2 - 6 5 .  S c a n n i n g  for  a s p e c i f i c  s t r i n g  of da ta  in
eve ry  l i n e  of e v e r y  u n i t  in a PSL and lis ti n g the names of th e
u n i t s  in w h i c h  i t  a p p e a r s  u s i n g  a s t o r e d  sequence  of commands
on a commercial time sharing system.
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The interacti ve terminal techni que w ill be demonstrated
for the Governme nt com puter system. The sequence of commands
is to attach and scan one file after another. Notice that the
attach comman d can be executed from within the edit environment ,
Figure 11.3 .2-66 .

COP~~AND- ATTACH,X , BSSCOMPU TEAFORTRAN , I L~~GAERTNE R

PF CYCLE NO. . 001
CO~~W4D- EDITOR.. E,X, S

190- CODE —ALRIA •BETA sCOEF F
380- SAVCOFa COEF F
1520- COEF ) =SAVCO F

• • ATTACH,XX, B55COMPUTBFORTRAN, I D-GAERTNER

PF CYCLE N O .  001
..E,xx .S
.1... /COEFF/,A

• . ATTA CH .XE . B55MATCH FORTRAN , I D GAERTh ER

F’) CY CL E NO. . 001
..L. /COEFF’/,A

350-C MATCH COEFFICIENT TO ARRAY
470- Ik( COEP)’ .EQ.ARRAYCI.J) 6010 100
610-C COEF Fi Ci ENT MATCHED TO ARRAY

Fi gure 11.3 .2-66 . Scannin g for a specific strin g of data in
ever y line of every unit in a PSL and list-
ing the names of the units in whic h it ap-
pears, on a Governmen t com p uter.

SPS V-3 .3 Programming Langua ge Support

SPS V— 3 .3 .1 Basic

SPS ‘I-3 .3 .1.a.1 Syntax Checki ng of Source Code

Syn tax chec king of source code is done by al l compilers.
H o w e v e r , the deg ree  to w h i c h  the co mp i l e rs  check for syntax
e r ro r s  v a r i e s .  Each co mputer  m a n u f a c t u r e r  has developed his
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own compile r or compilers for the popular h i g h e r — l e v e l
languages and add i t i o n a l  co mpilers have been developed
for specific purposes by non-manufacturers. This small
contractor ’ s exper C ences with various compilers has been
broad and therefore we offer a few insights as to their
differences: For ex ample, the FORTRAN standard specifies
that a var i a b l e  name is li m ited to six characters. Both
CDC and DEC allow the use of seven character variable
names. The  W ATF IV compiler has the capability to de-
termine if a v a r i a b l e  is undefined before it is used
w h i l e  the IBM FORTRAN IV levels G and H do not have this
c a p a b i l i t y . There are few compilers that strictly ad-
here to the AN S standard. Each compiler write r decides
that certain extensions would be desirable for either
convenience or to offer specific options that his com-
puter has a v a i l a b i e .  If any of the language standards
is updated, as has been done with COBOL , it is recommended
that a knowledgeable structured programming representative
be inc l uded in the effort. W h i l e  syntax validation w i l l
remain a task of the compiler or prec o in pile r , the use of
e~.tensi ons w i t h i n  various co ri pi l ers has generally liberal-
ized the syntax requirements of many languages.

SPS V—3.3 .1. a. 2 C o m p i l a t i o n  of Source Code and Storing
the Object Module

C o m p i l a t i o n  ot source code and the storage of the
object module is accomplished by many compilers. All
three of the systems used as examples here are capable
of doing this. An exception to this are the “ compile
and go ” co m p il ers. which do not produce object m odules
th at can be saved. They were developed for a different
purpose , n a m e l y  for inst r uct i ona l envir onments where a com-
pi l e r  that u t i l i z e s  r elativel y small amounts of compile
time at the expense of execution time is required due to
t h e  l a r g e  nu m be r  o f  c o r i p i  le s needed in the particular si tua-
ti on . ~~ere  i t w a s  f o u n d  t h a t  the  nu~~ber o’ p r o g r a m  runs
t h a t  w e r e  made a f t e r  the  code  was debugged was very small
with respect to the nu m ber of compiles. A typical example
o~ such a compiler is .‘~ATF 1C.

Tne in -house com puter often us ed by the small contractor
has the c a p a b i l i t y  to co m p i l r  and save the object module. In
t he e~~ mp le s n o w n  in F i g u r e  1~ .3 .2-67 , the FORTRAN compiler is
invoked to compile the source code contained in f ile B E S SA M. FOR.
Since tne i n p u t  and output f i l e  extensions are not specified
the co~ip i l e ~’ a u t o m a t i c a l l y  a ssumes the in put extensi on to be
FOR and the output extension to be OBJ. The two files are
then listed via PIP .
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F
*~ SSSAM — 85 SSAM
*tC

.R PIP
*B5SSAM .*/L
2 1-SE?- 76 

-

B55S~M.FOR 1 16-SEP-76
BSSSAM .OBJ 3 21-SEP-76
2 F1LES ~ 4 BLOCKS
3127 FREE BLOC K S
*

Figure 11 .3.2-67. Compil i n g  of source code and storing
of the resulting object module by an
in-house computer.

The time sharing system also has the abil i t y  to compile
a source file and store the object module. To invoke the com-
piler the programmer types the language name followed by the
name of the fi l e  to be compiled , optionally i n c l u d i n g  various
compile time directives. Options of interest to the programmer
using structured techniques are those which perform automatic
v a l i d i t y  checking of 3ubscripts during executi on , invoke syntax
and allocation checking and allow conditional compilati on of
statements. Figure 11.3 .2- 68 contains an example compile of
a FORTRAN program stored under the file name B S 5SAMPL. After
the compilation , the LISTF command is issued to show the object
module created which has the same file name but with the file
t ype  of T E X T .

15. 37. 02 >F ORT RAN B5SSAMPL

15.38.14 >LIST) B5SSAMPL *

F I L ~ 4AM~. FILETYPE MODE I TU4 S
S55S~ 1PL FORTRAN p 313
B55S~ 4PL TEX T P 27

15. 29.43 “

Figure 11.3.2 -68. C o m p i l i n g  a sou rc e file and automatically
storing the object module on a commercial
time sharing system.
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The typical Government computer has the capability to
compile source code and store the res ul t a nt object code.
The compiler is initiated by typing FIN and identif ying the
inpu t  file to be compiled. The output is put on the local
file called LGO which the user must save with the CATALOG
command as seen in Figure 11. 3 .2— 69 .

C(~4MAN D- ATT A CH ,X~ B55S AMPL E FORT RAN , I D- GAER TN ER

F) CYCLE NO.x 001
CO~t4AND- FTN,1 X

0.124 C? SECON DS C O M P I L A T I O N  T I M E
Ca~1Mf~ND- CATALOG,LGO,B55SAM PLETEX1,ID GAER~~~

ER

IN I T I AL CATAL OG
R? = 090 DAY S
CT ID- GAE~ TNER PFN~ B55SAM PLETEXT
CT CY= 001 0000256 ~ORDS .l

C ~~MAN D-

Figure 11. 3 .2— 69 . C o m p i l i n g  a source file and storing the
resultant object module on a typical
Government computer.

SPS V— ?. 3 .1. b Load i~odu l e Generation

Load modules can be generated on pra c t i c a l l y  all time
sharing systems. The act u al n et eods v a’ y as do the c o m m a n d
nam es to perfor m the ope 1’~~tio n . On the in-house computer a
l i n k e r  is employed to combi n e no or more object modules
with the req u ired sys t em and l d n ; u a g e  library routines into
a memory image m o d u l e .  T h e  res ~~l t a n t  m o d u l e  is  a u t o m a t i c a l l y
saved on random-access d i s~ s t o ra ye. Th e program is then ready
to run. The l i n k e r  is m l  t i a t e ~ by the com~ and ~ L IN n .  The
i n s t r u c t i o n  to the i i n ~ e’ i d e n t i f i e s  the o u t p u t  file, the in—
~ut file or files , any l i b r a r i e s  that should be searched to
satisf y e~.tern a l re t eren c es and a ny  a d d i t i o n a l  optional para-
m eters. t i-j ~~re 11. 3 .2— 70 conta ins the i n s t r u c t i o n s  to create
u load m o d u l e ,  and r u n  the program a + te r l i s t i n g  the fi l e
c eat e d
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.R LINK
*BS5SAM—B55SAM/F

* T C

.R PIP
*B55SAM. SAV/L
17-SEP- 76
B5SSAM .SAV 9 17-SEP-76
*tC

.R B5SSPN

INPUT DATA

1.010 3.342 10.959 35.678 15.439
71.531 90.235 97.627 73.649 63.250
16~659 30.709 34.320 29.542 ~~.369
44.335 50.686 5 .103 74.447 0.753

F i g u r e  1 1 . 3 .2 - 7 0 .  C r e a t i n g  a l o a d  modu le  tha t  is  s a v e d  on
disk and executing it on a typical in -house
computer.

A load module is genera ted on the commercial time sharing
system in the manner shown in Figure 11. 3 .2 - 7 1. The file or
files are loaded into core with the LOAD command. Various op-
tions are ava i l a b l e  to sp ecif y map printing, core disposition
before loading begin s, what libraries to search for unsatisfied
externals , and the order in which to search the libra r i e s .  If
the programmer wishes to specify more file names than can be
typed on one lin e  then the USE command may be issued with the
additional file names. Upon successful loading, the GENMOD
command is entered to create a core-image file on disk. To
execute the t i l e  stored on disk , the user types LOADMOD fol-
lowed by the fil e  name to load. Then the START command is
issued.

The Government computer p ermits generation of a load
module in a differen t manner. If m u l t i p l e  object files are
to be included they must first combine into one file. This
file nay then be loaded for the module generation. The command
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15.1 3.33 ‘L .OAD BSSSAM PL

15.14.01 ‘GilqM OD B55SAM PL

1 5. 14.41 >LI SI) B5SSAM PL MODUL E
B55SMPL MODULE P 2

15.16.05 >LOA DMOD B55SAMPL

15.3 6.43 >START

INPUT DATA

0.427 1.685 6.262 22.412 78 .113
66.969 98.796 90.053 51 .151 9 6 e 4 3 L ~
18.246 41.567 85.188 37.022 55.437
99.429 97.641 90.982 67.123 83.901

Figure 11.3.2 - 71. Creating a load modu le that is saved on
disk and subsequentl y recalled for execu-
tion on a commercial time sharing system .

to generate the module is XEQ, Figur e 11.3.2 -72. To save the
ioa o module the programm e r mu st have previously issued a REQUEST
command specif ying that the file created is to reside on a per-
rT~an e n t device as opp osed to a temporary device which is the de-
fault. Various option s are a v a i l a b l e  with the XEQ command s im i -
lar to those of the commercial tim e sharing system.

SPS - 3 . 3 . 2  F u l l  R e q u i r e m e n t s

SPS V —3 .u. 2 .a  Top Down Struc tured Programming Support

SPS ~-3. 3. 2 .a.1 F l a g g i n g  E x p l i c i t  B r a n c h e s

F l a g g i n g  o~ a l l  e x p l i c i t  b ’~a n c h e s  in so irce code l i s t i n g
is not a c a p u b i l i t y  p r o v i d e d  on any o~ the sy ste m s so far dis-
cussed as be in .j a v a i l a b l e  to the smal l  co n t ra cto r , I t is recom-
M ended that a program be developed to scan a so .~rce t i l e  for all
e x p l i c i t  b r anches. The prog r am would be i n c l u d e d  as an element
of a functional PSL pac ka ye provided by the Go. e ’ en t to small
cont r actors. It should have the c a p a b i l i t , t~~ i~~enti ~ y the
e~ p 1 i c i t  branches and l i s t  the m by sou r ce ~in n nu mbe r and also
display them .
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CO~tWJD- REQUESTS SAIIPLE,*PF

C ()IMAN D- ATTACH ,X ,BS5SAM PLETEXT,I D*GAER TN ER

F) CY CLE NO.- 001
Ct1lM~~D- XEQ

OPTI cN-LOAD-X
OPTIQI-NOGO
C1Z4’IAND-CATALOG. SAMPLES SAMPLE, I D- GAER TN ER

INITI AL CATALOG
3~~~- 090 DAYS

~CF ID- GAERTNER PFN=SA IIPLE
CT CY= 001 00000128 WORDS.:

C~M1AND- R E W I N D ,  SAMPLE

COtitAVD- )(EQ,SAM PLE

INPUT DA TA

0.427 1.685 6.262 22.412 78.113
66.969 98.796 90.053 51.151 96.434
18.246 41.567 85.188 37.022 55.437
99.429 97.641 90.982 67.123 83.901

C Ot1M~ J D—

Figure 11. 3 .2- 72 . Creating a load module which is saved on
disk and later executed on a typical
Gover nin en t compu ter.
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SPS V-3 .3 .2 .a.2 Flag g i n g  Source Code Units That Exceed a
Maximum Size

F l a g g i n g  of program language source code units that
exceed a maximum size to be defined by the user is not pro-
vided as a function on any of the systems the small con-
tractor presently has at his disposal. The small contractor
is able to determine the amount of storage required by each
unit as previously shown by PIP , LIS TF o r AUDIT. Each is
able to create a file ot the library nam es and storage
actually ut i l i z e d .  This file would be compared with a
programmer -generated table that contains a file maximum
length field to produce the desired flag g i n g .  An alterna-
tive method would be to access each file and compare its
line count to the lin e  count in the l i m i t  file. An addi-
tional feature might be to generate a li s t  of files that
are not yet defined on the storage device but are defined
in the l i m i t  table and a list of files that are present in
the library but not in L l u d e d  in the table. Various per-
centages could be determined to show the estimated versus
the actual amount of code. -

SPS V-3 .3.2 .a .3 Flagg ing Source Lines That Contain M u l t i p l e
Statements

F l a g g i n g  any lines of progra imi source code that contain
more than one structured source statement is not a v a i l a b l e
to the small contractor at present. This full requirement
could be i n c l u d e d  in a functional PSL sup p l i e d  to the small
c o n t r a c t o r  by the  G o v e r n m e n t .  The r e c o m m e n d a t i o n  is to do
so. When d e v e l o p i n g  this program care must be exercised in
determining that stat em en ts allowed by the language are
s t r u c t u r e d  p r o p e r l y .  For e x a m p l e , F O R T R A N  a l l o w s  the pro-
gr amnm er to place the GOTO portion of an IF statement on the
same source code line as the IF. In Structured FORTRAN the
GOTO must be placed on a continuation l i n e .

SPS 1-3 .4 L ibrary System Maintenance

SPS 1- 3. 4 .1 Basic Requirements

SPS ~-3 .4 .1.a Library I n s t a l l a t i o n  Support

It is clear that each i n s t a l l a t i o n  should have a well
d e t i n e d  procedure to i n s t a l l  and support the PSL. Rat h er
tnan have each small contractor i n i t i a t e  his own procedure
t he  r e c o m m e n d a t i o n  is  made to p r o v i d e  d e t a i l e d  g u i d e l i n e s
to the small contractor for Set up and i n s t a l l a t i o n  of the
PSL. Tn e g u i o e l i n e s  should contain specific examples which
provide a clear unders tanding of exactly what is required.
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The i n s t a l l a t i o n  of the f u n c t i o n a l  PSL e lemen ts  by the sm a l l
con tractor on his in-house computer should be relatively
simple. The source files would be supplied by the Govern-
men t and the small contractor would merely have to compile
the source on his com p u ter af ter minor mo d i ficat i ons to
s p e c i f i c a l l y  s t a t e d  p a r a m e t e r s  such as the de fau lt te rm ina l
DSRN . Support could be offered indirectly by the Government
by retaining the producer of the source code on a consulting
basis to provide direct aid to the small contractor who de-
s ires to nsta ll the functional PSL on his in-house system.
Mul t i p l e  versions could be retained by the Government as
th ey are d evelo ped for each com p ute r manu fac turer ’ s opera t-
ing systems to be distributed to the small contractors for
the i r  v a r i o u s  in -house  systems. As the number of  v e r s i o n s
grow to cover all existing operating systems the consultant
source-code writer would be gradually phased out.

Commercial time sharing houses are now offering sophisti-
cated services to their subscribers. They are quick to respond
to user needs and it can be expected that they will supp ort
PSL functional c a p a b i l i t i e s  soon after the requiremen t is
finalized. As can be seen from the examples presented in
this section , many of the PSL functions are already avai l-
able.

Any Government computer system that the sma ll contractor
accesses would be expected to already have the PSL capability
installed since it would be a Government standard.

SPS V -3.4 .1 .b Library Maintenance Support

The small contractor is fully fam iliar with random access
storage of on-line files with back -u p on magnetic tape. It has
been the procedure of this contra ctor to allocate complete
volumes on the in -house computer to specif i c projects. The
dynamic allocation of the volume is then left to the operating
system which automatically reallocates the storage as the
library is updated. When a pr oject is completed , a final
version is stored on master t apes to relieve the volume for
a new p r o j e c t .

When accessing commercial time sharing syst ems , the pro-
cedure is quite s i m i l a r .  An entire user identification is
assigned to a project. The operating system dynamically re-
allocates the storage when any files are removed or upda ted.
When a project is completed b ackup tapes are generated.
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The  Gove r nment system offers dyn am ic a ‘o cat i on and
reallocation of storage. When it is found that files are
no longer needed they are rem oved , thus freeing storage.
Tapes are prepared at the com pletion of each project.

The final m a g n e t ic tapes are , of course, not the only
tapes created during the program development. At predefined
periods of time the developing system is copied to magnetic
tape. These backups , although not often recalled , are very
inexpensive insurance against the loss of many hours of work.
They provide a copy of t h e  system in the event of catastrophic
failure of the random access device.

SPS V-3 .4 .1.c Library Termination Support

Library termination support is provided by the storing
of the PSL on magnetic tape and the removal of the PSL from
the o n — l i n e  storage.

SPS V— 3 . 4 .2 Fu l l  Requirements

SPS V—3 .4 .2 .a.1 Hardware Configuration De f inition

The in -hous e hardware configuration is well defined at
the small cont ~ e cto r ’ s site , while at c ommercial time sharing
i n s t a l l u t i o n s  tn e h ardware d e f i n i t i o n  may be more fluid since
only tne portion u t i l i z e d  needs to be paid for. Si m i l a r  pro-
Led u res are used at G overnment i n s t a l l a t i o n s .  I n s t a l l i n g  a
PSL at any of the sit es would be relatively easy.

SPS V - 3. 4 .2.a.2 Limited PSL G e neration

A syste~ jeneration f a c i l i t y  that a l l o w s  a pr ogrammer
to generate a PSL that contains only the major functional
c a p a b i l i t i e s  required at his i n s t a l l a t i o n  w o u lJ only be
a p p l i c a b l e  to the in - house system of the small contractor.
It should be ass~ med that both the commercial time sharing
system and the Government sy stem would have full c a p a b i l i t i e s
and tee small contra ctor would u t i l i z e  only the portions need ed.
By properly m o d u l a r i z i n g  the PSL the small contractor would be
able to i n s t a l l  only wh at i s r eq u ired. It is recommended that
the PSL s u p p l i e d  b~ the u overn m ent therefore be fu l l y  modular-
ized to acco nm o da~ e t nis  f a c i l i t y .

SPS V —3.5 u ta Sec~ m - ity

SPS 1-3 .5.1 Basic

Tne a b i l i t y  to r ecove r from inadvertent loss or destruction
o~ data through the use of nma gn et i c taoe backups has been demon-
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strated earlier on all three systems that the small contractor
is most likely to access. Each system also has the capability
to p r e v e n t  i n a d v e r t e n t  d e s t r u c t i o n  of da ta  as a r e s u l t  of an
updating operation. The in -house system edito r has the edit
back feature that renames the input file by changing the file
extension to BAK. The output file automatically takes on the
name of the input file. Thus the original file remains un-
changed. The commercial time sharing system has various op-
tions to retain an ori g i n a l  version of a file w h i l e  making up-
dates. Each method requires that the name of the file being
updated is changed. The first method would be to invoke the
ALTER command to change the name of the file to be updated.
The mos t  c o n v e n i e n t  nam ing  p r o c e d u r e  is to append  a d i g i t  to
the f i l e  name i n d i c a t i n g  the v e r s i o n  number .  A f t e r  the f i le
has been edited and updated , the e x i t  f rom ed i t  can be made
w i t h  the command F ILE  NEW F I L E  where  NEW F ILE  is the new f i l e
n ame. If the o r i g i n a l  f i l e  a l r e a d y  has a v e r s i o n  number ap-
pended to it , the procedur e would not require the ALTER com-
mand. An alternative appr oach would be to use the COMBINE
command to rename the original file into a new file name.
This would be the backup file. Then editing would occur on
the original file and exit would be accomplished with the
s t a n d a r d  F I L E  command .  T h i s  method  has the advantage that
the latest version of the file can always be found under the
same name w h i l e  previous versions are sti l l  a v a i l a b l e  to the
u s e r .

The Government computer system has an on -line backup
capability . By referring to the figure s where the editor
was first introduced to alter the contents of the PSL files
the reader w i l l  note that the files that were catalogued
under the same name as the or i g i n a l  file each showed an in-
cremented cycle count. This system allows five active cycles
of a file which means the most recent version w i l l  be stored
under the highest cycle number and up to four previous ver-
sions may be accessable to the programmer. Actually, five
active cycles are too many beca use the storage costs become
p r o h i b i t i v e  for the amount of on- l i n e  storage required. The
older versions are usually retained on magnetic tape.

None of the systems prevent the user from adding files
of the same name to the system. The systems assume that if
the user duplicates a name aire o dy in existence that he in-
tends to replace the old file wi th the new.
SPS V-3 .5 .2 Fu l l  Requirements

SPS V-3 .5 .2 .a Data Integrity

Data integrity between versions can be maintained on all
three example systems a v a i l a b l e  to the small contractor . In-
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house integrity is provided by approp riately naming his
files by version number. L i NKing various program segments
is p e r f o r m e d  by s p e c i f i c a l l y  nam ing  the f i l e s  to be inc luded .
By selecting the appropriate version to include he creates
either the operational, development or maintenance version.
For example , assume that a develop m ent version is being
created of a system that is to include a new version of
progr ammi B w h i l e  u t i l i z i n g  the opera tional versions of pro-
gram A and C. The file s would be specified by their version
numbers, assuming version 3 is the oper ational version and
vers i on 4 is the development version. Figure 11.3. 2-7 3 shows
how this would be accomplished.

.R LINK
* B55VR4=B55ASJ3, BSSBV4, 855C~ 3/)
*

Figure 11.3.2 - 73. Data integrity between versions of a
s y s t e m  on an i n - h o u s e  c o m p u t e r .

The commercial time sharing system can preserve the
integrity between versions by assigning each version to a
separate use n id. Ihe userid that contains the producti on
v e r s i o n  can be a t t a c h e d  in read - o n l y  manner  f rom the o the r
userids. The development ID can then search the production
1) fo r  any need ed files. An example is shown in Figure

11. 3 .2— 74. The development ID uossesse s a new version of
program B and does not contain a version of programs A or C.
A new de v elopment version load module is to be created ut i liz-
i nj the t h r e e  n r o g r a m s  . F r om the devel opment ID the produc-
tion ID is attached as a T disk. The lo ad command is given .
It a u t o m a t i c a l l y  s e a r c h e s  the d e v e l o p m e n t  ID d i s k  for  the t e x t
files fom- programs A , B and C. F i n d i n g  only B it proceeds to
the T disk and finds n r o g r a m s  A and  C .  Any system routines
needed are then searched f o r  on the system disk.

15. 3~ .42 “ATTAC K PRO tmU C T 191 AS 192 RO
PR OWCT ATTACKED AS 192. ( RO)

15.39.53 ~LOAD A B C

15.40.33 ‘GENMOD

15.42.15 “

Figure II. 3 .2 -7~~. Exam p le of o reserving data integrity between
development and pro d u c t i o n  versions of a program on a com-’ e~~ ia l
time sha ri n c ; syste m.
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W hen us in g the G overnmen t com p uter the user can ass ig n
distinct names to each version. When creating the load module
for a new development version he need only attach the appropriate
f i le for inclus i on i n the co py comman d before exe cutin g XEQ , Fig-
ure 11. 3 .2-75.

COMMm D- ATTACH ,A ,APRODUCT I ON ,I D.GAERTN ER

1* CY CLE NO.- 001
C~Z1MAN D- ATTACH , B, BDEVELOP , I D—GAERTNIR

PP CYCL E NO .. 003
COM MN’ID- ATTACH, Cs CPRODU CII ON, I D-GAER~NER

P) CYCLE NO .- 001
C Q1M~~ D- COPY BR, A , S. 99

END OF F i L E  ENCOUNTERED AFTER COPY OP
REC OR D 3

C (WAN D- COPYBR S B, S.99

EN D OP P I L E  ENCO UN TERED AFTER COPY OP
RECO1~D 2

CO~44A~4D- COPY BR, Cs S,99

END OF P I L E  EN COUNTERED AFTER COPy OP
RECOR D ) 0

CQ4M~ 1D- XEQ,LOAD-S,NOGO

Figure 11.3.2 - 75. Exam ple of preserving data integrity
between program versions on a typical
Government computer.

SPS V -3 .5 .2.b Data Protection

SPS V-3 .5 .2 .b .1 Restricted Access

Data protection in the form of restricted access to the
data files of libraries within a project is a v a i l a b l e  in vary-
ing degrees on all three systems most often used by the small
con tractor. The in-house system is rather basic. It requires
that the volume containing the library be physically removed
from the system and appropriately stored in a secure place.
When using a commercial time sharing system , the restricted
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access is v i s i b l e  fro imm the time of system dial up. The user
m nust know a il inimum of three items before he can access a
p a r t i c u l a r  l i b r a r y . They  a re  the c o m p u t e r  on w h i c h  they are
stored , the userid and the password associated with the userid.
The computer is usually known to anyone involved with the sys—
te mmm . The user i d would be known to all programmers who .need
to access it. The password which is not distributed is, as

V its name suggests , a key to the library . It consists of one
to eight characters. Any character that can be typed at a
terminal and recognized by the computer can be u t i l i z e d  in
the password. There are additional safeguards that can be
exploited , the first of which is a PROFILE exec. The PROFILE
exec is a program that is executed each time the userid is
logged in. The security aspect of the program is that it may
a s k  f o r  a d d i t i o n a l  passwords. If these passwords are not
entered properly, the userid can be logged off the system by
the program. The second safeguard is a program called PROTECT
exec. This program is executed each time the disk is attached
by another userid. It also has the ca p a b i l i t y  to ask for
addi t i o n a l  passwords. Furthermore, it can restri ct the use
of any or a l l  c o m p u t e r  commands , f a c i l i t i e s , p r o g r a m s  and
data files. These restrictions can be based on the attach-
ing userid , or the password entered. The mode of attach can
be checked and certain user s can be allowed to only update or
read the disk . The PROTECT exec can also restrict access by
the accounting i n f o r i a t i o n  of the attaching userid. With the
c a p a b i l i t i e s  of PROFILE and PROTECT it can be seen that security
of the library can be easily set up and maint ained.

When  u s i n g  the G o v e r n m e n t  c o m p u t e r  sys  t e n  the p rog ramm er
L u s t  again en ter a u s e r i d  and a p a s s w o r d .  Once  on the s y s t e m
the na m es and associated userid s of all r i l es in the system
can be ascertained by use of the AUDIT command. This does
not g ive the user access to the files though. Each file may
be assigned up to five d i s t i n c t  passwords whi c h  give vary ing
degrees of access p r i v i l e g e .  Data security can be maintained
f o r  i n d i v i d u a l  l i b r a r i e s  in this fashion.

SPS V -3 .5 .2 .b .2 O u t p ~. t A c c e s s ,  e s t r i c ~ ed U p d a t e

F e e  u c c e s s  t~ J u t a  u n i t s  0 n ’ o u t p u t  but  r e s t r i c t e d  up-
date p r i v i l e b e s  can b F a c n ie ~ ed on either the commercial time
sharing system or t h -  G o v e r n r e - t  c omputer . In this mode of
operation , the l i b r a r i e s  or r i l e s ,  d epending on the system ,
are g iven passwords $

~~~ r ~ -d a t a L l e , wri t a b l e  and read only .
The read-onl y n as sv~o~~ is g i v e n  to speci f ied -i n d i v i d u a l s  who
oni l i  o ut p~~t th e f i l e s  tr ommi rand om access disk to oth er media
such as p r i n t e r  or mn a h n e t i C  tape.
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SPS V-3 .5.2.b .2 .c Output and Update Access

Free access to d ata un i ts for ei ther ou tp ut or u pd ate
but not extending can be accomp lis h ed on ei ther the com-
mercial t ime sh ar i n g sy stem or on th e Governm en t sys tem .
A ga in , a p asswor d is se t u p for update privileges and dis-
tributed to the appropriate i n d i v i d u a l s .  With update pri-

V vi l eges the user can read the cu es an d make changes to the
f i l e s  by r e p l a c e m e n t  of  any d a t a  tha t  e x i s t s  in them . It
is not possible for the user to extend the file though.

SPS V - 3 . 5 . 2 . b . 3  C l a s s i f i e d  T i t l e  P r i n t i n g

Printing classified titles such as confidential or
secret is not presently a v a i l a b l e  on any of the three
examp le  s y s t e m s  mos t  o f t e n  used  by the small con t rac tor.
T h i s  c a p a b i l i t y  is no t d es ir a b le for commerc i al ti me shar-
ing systems because they do not offer the security required
by G overnm en t s tan d ar d s for these levels. The ma jori ty of
user  i n t e r a c t i o n  is  c a r r i e d  on th rough  a remote  t e rm ina l  tha t
access es th e com p u ter v i a common tele p hone l i nes . When

V 
G overnmen t com p uters ar e em p lo yed , the sa m e tele ph one access
i s a v a i l a b le . H o w e v e r , on -site time can be allocated for
various levels of security classification. The firs t step
to achieve the minimum  security level is to disable the re-
mote access capability . Then the computer is cleaned to re-
move an y~ latent programs before it is exercised in a dedicat ed
mo de. The in -house system of the small contractor often does
not have remote access capability but strict security ru les
must be followed to achieve classified status. It is as-
sume d the simm all contractor could request the Government com-
puting system for classified work and that the PSL c apabili-
ties would be a v a i l a b l e  to print the desired titles. The
in-house system would require the implementation of the PSL
capa b i l i t y  for classified title printing. It is recommended
that the ab i l i t y  to print classified titles be implemented
as an e l e m e n t  of  the PSL d i s t r i b u t e d  by the Government b ut
t ha t  i t  be s u p p l i e d  o n l y  on an as r e q u i r e d  basis and after
the particular contractor has met the other Computer Fac ility
c l e a r a n c e  r e q u i r e m e n t s .

SPS V-3 .6 Management Data Collection and Reporting

SP~ V-3 .6 .1 Basic

There are no basic requirements.
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SPS V-3.6 .2 Fu l l  Requirements

SPS V-3 .6 .2 .a Col l e c t i o n

SPS V-3.6 .2 .a .1 Counting input source code

Counting input source code is not directly a v a i l a b l e
on e i t h e r  the  Government or in-house system. The commercial
time sharing system does this automatically in its disk
directory . it is recommended that an element of PSL be de-
veloped to count the number of lines of source code input
for  a u n i t ,  to be di s t r i b u t e d  by the Government to small
contractors. In order to make the process automatic it
would most li k ely  consist as a portion of a complete operat-
ing system. It is impractical for the Government to supply
full operating systems to small contractors so it is recom-
m e n d e d  t ha t  the f u n c t i o n  be non a u t o m a t i c  but  i n v o k a b l e  on an
as required basis.

SPS V - 3 .6 .2 .a.2 Gathering and Sto ring Source Unit Date Data

Gathering and storing source unit start date , end date
and other s i m i l a r  data , which is a v a i l a b l e  to the PSL in a
m anagem ent-statistical data base, cannot be accomplished on

the  p r e s e n t  s y s t e m s  under  d i s c u s s i o n .  In i t s  p r e s e n t  fo rm
t o e  in-house system only returns the start dat e for a source
code  f i l e .  The c o m m e r c i a l  t ime  s h a r i n g  s y s t e m  has  the s t a r t
date and the date o f the last alteration w hich would be the
end d a t e  of  the  s o u r c e  u n i t .  The G o v e r n m e n t  c o m p u t e r  has
a v a i l a b l e  the starting and ending da tes for source files.
However , t h e r e  is no method to collect thi s information on
speci f ic files and to store it in a meaning ful manne r in a
table.

SPS V 3 .6 .c .a. 3 Cou n t i n g  PSL Functions Used

Retain i ng a co u nt of the n ur ~be r and type of functions
i n v o k e d  from the PSL is no~ readil y  a v a i l a b l e  a utomat ically.
It~~ s such as the nu~ be r of c o m p i l a t i o n s  o f source file could
be co u nted m a n u a l l y  but a u t o m a t i c  retention requires more of
a s y s t e  m i i o r i t c r i n j  p u c ~ v g e. One SL; gested m ethod is to
r i l o u i t j  e x i s t i n g  1 i i n i c ~~~r u t e r  o~ e r ~~t i n g  s y s t e m s  to a u t o m a t i c a l -
1 r e c o r d  the  t e r m i n a l  s e s s i o n  on a d i s k  f i l e .  The  f i l e  c o u l d
then  be p r o c e s s e d  by an a c c o u n  t i  ~~~j  program to d e v e l  o~ s t a t i s t i c s
a b o u t  the  s e s s i o n .  ~h e n  access i ng a lam - ge-scale time sharing
s y s t e r  a t e r m i n a l  t h a t  has  th e  c a p a b i l i t y  to s i m u l t a n e o u s l y
r e c o r d  and c o m m u n i c a t e  s u c h  as the C~ L / 2 7 4 1  w o u l d  be u t i l i z e d .
T e e  r e c o r d e d  d a t a  C o u l d  th en  be p r o c e s s e d  t h r o u g h  an a c c o u n t i n g
p r oj  ra m .
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SPS V-3 .6 .2 .a .4 Abi l i t y  to Add Routines to the PSL

There is no lack of ab i l i t y  on the part of the small
contractor to add routines to a PSL to satisfy unique re-
quirements. The complexity of adding functions wi l l  be
highly dependent upon how the PSL is i n i t i a l l y  configured.
It is recommended that a small contractor be the prime con-
tractor for the final design and implementation so that the
needs of the majority of small contractors will  be taken in-
to account.

SPS V -3.6 .2 .b Updating

SPS V-3 .6.2 .b. 1 Storage A l l o c a t i o n

A l l o c a t i n g  management statistical data storage areas
is done automatically on all three example systems when the
files are created.

SPS V-3 .6.2 .b .2 Management Statistical Data Editing

E d i t i n g  of management stati stical data could be accom-
plished by the editors on the systems so far discussed. The
programmer would not be notifi ed of any format or data errors
by this method until an actual report was produced. It is
recommended that a Managemen t Statistical Data Handling
(MSDH) routine be developed that would allow input of data
in E n g l i s h  format and va l i d a t i o n  of the input information .

SPS V -3.6 .2 .b .3 Adding Management Statistical Data

A d d i n g  management s t a t i s t i c a l  data s u p p l i e d  by the
user could also be a f u n c t i o n  of  the Management S t a t i s t i c a l
Data Handler recommended in the previous paragraph .

SPS V—3 .6.2.b.4 Deleting Management Statistical Data

Deletion of user supp l i e d  i n f o r m a t i o n  could be handled
by the 1SL )H .

SPS V -3. 6.2 .b .5 Replacing Management Statistical Data

R e p l a c i n g  d a t a  in the m a n a g e m e n t  s t a t i s t i c s  d a t a  base
should be a function of the M SOH.

S P~ ~_ 3 .6 .2 .b .6 Storing Computer l urnaround Time Data

Storing data re l a t i n g  to com puter tur n around time is
not as cr i t i c a l  in the rea l—time environment which most
small contractors use. Perhap s system response time could

11 - 92



r A D—AO 4 O 828 GAERTNER 1W W) RESEARCH INC STANFORD CONN F/S 5/1
IMPACT OF STRUCTURED PPOGRAMMING STANDARDS ON SMALL GOVERNMENT e..ETC(U)

I UNCLASSIFIED 
MAY 77 w W GAERTNER 

RADC—TR—77—162—VOt. —2 NL p
_ rag 

_ ___
t~ E• L!ifl~Ifl __ 

_ _[iuuu,purr I

_ 
_ _ _  

I 

fl -l~~~tt3F~sJ]J



10 lli~
2 8  ~~~~~

______________ ~~~ lIIlI!~
i • 1 ~ ~

• ~1Ill 125 “‘

NATIONAL BUREAU OF STANDARDS
MICRO~ OPV RESOLUTION TEST CHART



be logged and the chart would then show minutes and seconds
not hours or days as for batch.

SPS V-3.6.2.b.7 Ter iiii nat i ng Da ta Coll e c ti on

Providing a function of the PSL to terminate the col-
lection of data for specific types of data such as computer
u t i l i z a t i o n  would be a manual task.

SPS V-3.6.2.b.8 Terminate the Project

Terminating the project would also be a manual task.

SPS V-3.6.2.c Accumulating

Summarizing management statistical data is not present-
ly a v a i l a b l e .  It is recommended that a program be developed
to perform the task of summarizing the data and outputting it
in meaningful reports. There should be options a v a i l a b l e  to
the user to specif y what items mentioned in subsection 3.6.2.c .
w i l l  be included in the report.

SPS V—3.6.2.d A r c h i v i n g

It has been demonstrated that any information that is
stored on the example computers could be transferred to
magnetic tape for offline storage.

SPS V-3.6.2.e Reporting

SPS V-3 .6.2.e.1 ~1odu l e Statistical Reports

Producing program modul e statistical reports for several
hierarchical levels is not a v a i l a b l e  on the three systems.
Tne recommendation is made to include such a report generator
as an element of the PSL pr ovided by Government to the small
contractors. It would use the accumulated data file as in-
put to produce the req uired reports.

SPS V -3.6 .2.e.2 Repo r ts of Com~’uter U t i l i z a t i o n

Computer u t i l i z a t i o n  reports con t a i n i n g  information re-
lated to the analysis of turnaro und time for each programmer
and a s u m m a r y  for the programming staff would not be ap p l i c a b l e
to the c a l l  contractor wor king in a real-time environment.

SPS V -3.6. 2 .e.3 Program Maintenance Statistical Reports

Producing program mai ntenance statistical reports is
not a v a i l a b l e  a u t omatically to the small contractor. It
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i s recommen d ed tha t p ro g ram m ai ntenance sta t is t ical re p or ts
be a function of the PSL supplied to the small contractor .

SPS V-3.6.2.e .4 Program Structure Reports

Producing program structure reports is assumed to be
s i milar to the au toma ti c p ro d uc t ion of flow charts. Ther e
a re some v ery g oo d flow chart i n g p ro g rams ava i lable. However ,
t he y do no t p resen t l y conform to struc ture d p ro g rammin g re-
s t raints . W it h the ad ven t of struc tured p ro g rammin g inevitabl y
various programs w i l l  be developed to document the structured
programs. It is recommended that the Government support an
effort to develop an Automatic Struc tured Programming Tree
Genera tor (ASPT) that would be the standard of the industry .
The program could then be made available to small contractors
so th a t the y coul d use ASPT to d ocumen t their p ro g rams .

SPS V-3.6.2.e .5 Historical Report s

Pro ducing historica l reports from the archival projects
data by means of an inquiry capa bility would require addi-
ti onal p ro g rammin g. The d es c r ip t io n of the search p ara-
meters supplied indicates a ma ssive volume containing the
h is tor i cal dat a from m a ny con tr ac ts . T h e small con t ractor
is more likely to approach the storage of historical data on
the basis of a single volume per projec t. This technique
might suggest tha t a continual stream of magnetic tapes would
have to be mounted for the inquir y system to complete the
request. This would not necessar ily be true since hard copy
in human readable form would be a v a i l a b l e  for each project
to help select the needed magne tic tapes.

SPS V-3.6.2.e.6 Combination Reports

Combination reports could also be produced from the
various statistical files niaintain ed by ad d i t i o n a l  pro-
gramming. Although not presently a v a i l a b l e , the program-
n i ng eff ort could be reduced considerably if the Government
suppl i ed a basic report generator , which is recommended.

SPS V -3.6.2.e.7 Cyclic Reports

The production of cyclic reports should be an element
of the recommended report generator supplied by the Govern-
went to small contractors.

SPS V-3.6.2 .e.8 Unique User Reports

Unique user report requirements could be added to the
standard report generator supplied by the Government to
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small con tractors.

SPS V-3.6 .2.e .9 Report Generator

The report generator that is to follow the require-
nients set out in Section 3 .6.2 of Volume V would be most
valuable to the small contractor if it were interactive.
Supplying E n g l i s h  inputs would generate any desired re-
ports. To complete the report generation session a com-
p let i on ins t ruc t ion suc h as FINI SHED or END would b e
entered. The report generator would then produce a table
of contents of the reports and if any significant variances
between actual and plan data had been observed by the pro-
gram , it would produce an additional directory to those
reports. Also , the items found to be beyond specified
l i m i t s  could be hig h l i g h t e d .

SPS V - 3.7 Documentation Support

SPS V-3.7. 1 Basic

SPS V—3.7.2 Full

SPS V -3 .7.2 .a Pr i n t i n g  Specified Files of the PSL

C l e a r

Printing spec i f i c sequences of sections of the PSL and
merging selected portions of the PSL into one print file is
a v a i l a b l e  on all three systems. The in-house system would
u t i l i z e  PIP to produce the l i s t i n g s .  PIP accepts the output
device and any number of files to be outputted. The example
shown in Figure 11. 3.2 — 76 gives the output command. LP is
specified as the output device , i.e. line printer. The files
output are a program design language file , a sour ce file that
implements the PDL and a textual file that is related to the
source and PDL files.

. R  P IP
* L Pz=B S5CMA . PDL , Bb5 CMA . FOR, E55CMA. TEX

Figure 11. 3 .2 - 76. Printing a specified sequence of files
on the typical in-house minicomputer.
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Th e comm erci a l t ime sh arin g sy s tem o ff ers g rea ter ca p a-
bi l it ies to p rin t selected file s of var yi n g ty p es. I t mi g h t
be thought that each file directed ~ the line printer on a
large system would be immediatel y placed in the output queue.
However , the commercial time sharing system allows the pro-
g rammer to sel ect i vel y s tac k up a ny num b er o f individual files
b efore th ey ar e entere d i n th e queue so tha t they are all
printed together. Ihe command to do this is CLOS IO. The
device, and whether to hold the output or release it mus t be
sp eci f ie d. An add itional fe a ture o~ the commercial time
sh arin g sy s tem i s the TITLE comman d. T h is allows th e user
to specif y up to three lines of informat i on , with a max i mum
o f e i ght charac ters each , which v i l l  be printed two inches
high. The title is printed twice so that one copy is v i s i b l e
no matter how the listing is folded. When the title command
is issued between listings it is recommended to includ e the
optional EJECT parameter which pe r forms a top of form before
pri n t i n g  starts. Figure 11. 3 .2-77 contains a stored sequence
of commands set up to print a PDL file , a sou rce file and a
related textual file. Each is pr eceded by a title that in-
cludes the file name , the type of file and the date. The
CLOS IO command is included in the file so tha t the printed
output w i l l  consist of the three files only.

13.12.46 >PR INT~ DOCtJMNT EXEC

£TYPE 01. 1.
CL OSX O PRI N T E R 0 1.1.
T I Th E & 1 PDL &DAT E
OkHINE PRINT &1 PDL
TIThE &1 SOURCE &D~TE (EJECT)
01.1.LINE PR INT &1 SOURCE
TIThE &1 TEXTUAL &DATE
OHLINE PRIN T &) T~~~TUAL
CLOSIO PRINT ER ON

13. 14.22 >

Figure 11 .3.2-77 . Printing a u ser-specified sequence of
files from a PSL on a commercial time
sharing system .
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To use the stored sequence of procedures the user must type
its name followed by the file name associated with the files
to be printed. The symbol &1 wi l l  be automat ically replaced
in each line with the specified file name . If the above se-
quence is not desired then the appropriate comb ination of
commands may be entered at the terminal to produce similar
results.

When using the Government computer the files to be
printed must be combined in to one file before they are
directed to the printer to ensure they remain together.
Figure 11. 3 .2-78 demonstrates how three files are accessed ,
combined and printed. The COPYSBF command is used for com-
b i n i n g  the files to shift the actual data one column to the
right because the first column is used as a printer control
character.

CO~M AtJD ATT AC Hs P DL , SAMPL EP~~. . , I D G A E R T N E R , Cy. 1

C QIMAZ’JD- ATTA CH , S, S~~4PL E SOURC E~ I D~ GAERTN ER , CYs 3

C QIMAN D- ATTAC H , TX, SAM PLETEXTUAL. S I D~ GAE RN ER , CY s 2

C aI MAND- C OPY SB 1.,P EL , O

C GIMAN D- C OPYS~~1.1S, O

~D1MAN D- C OP Y SB 1. , TX , O

C OIM AN D- BAT C K , O , P RIt4T , GAER

kI L.E MAtIE-I GALRB 3 ~DISP-PRINT ,ID-**
C~ lMAN D-

Figure 11. 3 .2-7 8. Pr i n t i n g  a user specified sequence of
files on a typical Gove~-hm ent cnm put e r.

SPS V—3 .7.2 .b Autom a t i c  Output L i s t i n g  Formatting

Automa t ic fo rmatting of output l i s t i n g s  by user directed
commands has been p a r t i a l l y  implemented by this small con—
tractor on his in-house system. The commercial time sharing
system and Government computer offer an alternative method
that is less automatic.
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The in-house program is called LIST. The input para-
me ters are: The file to list, the output device , the number
o f lines p er p ag e an d a l i ne of no ta t ion. The p ro g ram p rin ts
the file with a double header line. The first line includes
the file name , the date , the time and a page number. The
second header line contains up to 60 characters of annotation
that was entered by the user. Spacing between lines of out-
put cannot be changed sin ce the content of the file is
printed as is , an d onl y one file as opp ose d to an entire
li b rar y can b e p rin ted a t a ti me . The ab ove two modifica-
t ions coul d b e ma d e re latively eas i l y to attain full im p l emen-
tation of the paragraph. With slight modification this pro-
gram could run on the other two systems.

The commercial time sharing system already offers partial
i m p lemen tat io n by us ing the PRINT or PRINTCC feature of the
OFFLINE comnian d. The PRINT option produces a header which in-
cludes the file name , the userid , which would be the library
name , the date , time and page number. Each page contains 55
l i nes o f the f i l e. T h e PRINTCC fea ture assumes tha t the file
has been formatted by the user. It uses column one of the
file as a carriage -cont rol character.

When pr i n t i n g  a file on the Govern m ent computer the file
is assumed to be preformatted. If it is a raw source file ,
it must first be copied using the CO PYSBF command since column
one is assumed to contain a carriage control character. Un-
fortunately, the raw source file w i l l  not be broken into pages
but will be printed continuously from the first page. The print-
ing can be enhanced if the file to be printed is generated by
a compiler that has format ted the output.

SPS V-3.7.2 .c Page Numbering

Automatic page numbering beginning with a user supplied
page number is not a v a i l a b l e  on any of the systems but if it is
desired to start with page number one the LIST program may be
uti l i z e d  in -house , o r the O FFLINE PRINT comm and woul d su ffice
on the time sharing system. The Government comput er does not
offer page numbering.

SPS V -3.7.2.d Ti t l e  Page

Printing of a title page containing document title , d ocu-
w ent date , author ’ s name(s) and organization and address is
possible on the commercial time sharing system. The system
automatically includes at the front of each l i s t i n g  an organiza-
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tion name and address which the user has prespecified in a
special address file as shown in Figure 11. 3 .2-79. By using
the OFFL INE PRINT command the file title is included at the
heading of each page along with the date. The author ’ s name(s)
may be included by use of the TITLE command. If desirabl e, the
TITLE comm a n d ma y also be use d to p u t a d ocumen t title an d d a te
in front of the li s t i n g .  The in-house system has no capability
to generate the specified information on a title page nor does
the Gov ernm ent com p u te r. This coul d b e i m p lemented by creat-
ing such a file and printing it before the document was printed.
Extensions to the in-house program LIST could automate this pro-
cedure which is the recommended approach.

M A I L  F IRST CLASS Tfl WM~
W . W .  14E RT~’J~~R R F c FA ~~CH IN C .
14Q? H1C~H ~IflGF ~~~~~~. 2M~ FLfl OR , QM I
STA MF 1JR~~, IT . C6001

Figure 11. 3 .2- 79 . Example of organization name a n d add r e s s
printed by the commercial time sharing system.

SPS V-3 .7.2.e Magnetic Tape in Print Image

The commercial time sharing system can generate a magnetic
tape in p rint image form. The program called UTI LITY is u t i l i z e d .
The tape would be created by the disk to tap e, DT, feature. After
creation in this manner the TL or tape -to-l i s t i n g  command can be
exploited to p r i n t  the information on the tape.

In-house , this capability is not a v a i l a b l e .  How ever , with
some extension , the program LIST could generate print -image files
on magnetic tdpe. The Government computer does not offer genera-
tion of magnetic tape in print -ima ge form. It is recommended
that the Government support the production of a l i s t i n g  pr ogram
for small contract ors that implements the features set forth in
SPS Volume V , Subsection 3 .7.2 .

SPS V-3.8 General Requirements

SPS ‘1-3 .8 .1 Basic — none

11-99

_  _



Jr V - V

SPS V - 3 . 8 . 2  Fu l l

SPS V - 3 . 8 . 2 . a  C o n c a t e n a t e d  Da ta  F i l e s

The ca p ab il i ty to conca tena te d a ta files into one
file is available on all three systems by var ious forms of
a COMBINE function. On the in-house system PIP would be
the u t i l i t y program for accomplishing the COMBINE. A new
file would be created that was a combination of any number
of ex isting files. When accessing the commercial time shar-
ing system , a command is ava ilable called COMBINE. It can
concatenate into one file as many files as can be listed on
a sin g le line . I f all files cannot b e l i sted on a sin g le
line , then the COMBINE command can be issued again. Figure
11 .3.2-80 shows the creation of file D from the three files
A , B an d C using the COMBINE command twice.

15.32.02 ~ C 0 M B I N E  D DATA P A DATA P B DA TA P

15.32.48 >COM BINE D DATA P D DATA P C DATA P

15. 34. 05 > L I S T 1 .  * DATA
1.ILE NAME 1.I LETYPE MODE I TU’I S
A DATA P 4
B DATA P 4
C DATA P 4
D DATA P 12

15.35.24 >

Figure 11.3.2-80. Concatenating data files by mu l t i p l e
iss ua nc e of the COMBINE comman d on a
commercial time sharing system.

The Gover nment computer could also concatenate data
files into one contiguous file. The COPY command would
create the new file which consisted of the old files. The
new file would then be the input to the program. Figur e
11. 3.2-8 1 contains the commands necessary to . crea te F i le
C from files A and B.
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C(X~1MAND- ATTACH , A , A L)ATA , I D=GAER1 4ER

P1. CY U..E ~O.= 001
C )t*1A”~il.- ATT AC H , B, BI ”i TA, I D *GAEh T~~ER

P1. CY CL E J0 .= 001
C OMMA.’J Li- COPYCR ,A , 5,9

ENL~ 01. 1. I L E  ENCOUN 1 EREL~ A1 .T ER COPY 01.
REC OR D 1

C O?1MA.”J b- C O P Y C R, B, S,9

~ ‘JD 01. 1 . I L E  E > J C O U N T I ~.hED A1.TER COP Y 01.
hE COh D I

COMMM D- EDI T OR
• . E, S. S

• .L~ /E OR/ , .A

t 30=* E0h

..b,t~30

• . BYE

C 0c’t’1A~J L~- CA TALOG , C, CDA1A , I D= GAER1NEh

U ’IITIAL CA 1A LOG
1W = 090
Cl I ii: GAEkITNEh  P1.~’J = C b A T A
CT CY = 00 1 0000312 ~O RD S . :

C OMMA~ID-

Fi~jur e : : . 3 . 2 - ~~1. Concatenating data files into one
contiguous data file on a Govern-
ment computer.
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SPS V- 3.8.2.b Subroutine Support for User Program

Clear

Th e PSL can p rovi de su b rou t ine sup p or t for an y of
the th ree systems as lon g as it s source code is su pp lie d.
All three of the systems support libraries loaded with user
programs. On the in-house system , t~ e source of the PSL
would be compiled and the object files would be put into
a l ibr ar y file . A p ro g rammer re q u i rin g one or more of
the functions of the PSL in one of his programs would
merel y h ave to spe c i fy the l ibr ar y name to the LINK p ro-
g ram . The LINK p ro g ram woul d au tomat i call y search the
PSL library file for unsatisfied externals to be included
in the loa d ima g e file much like i t searches the FORTRAN ,
COBOL or sys tems lib rar i es .

F W h en access i n g th e commercial ti me sharin g sy stem , the
source co de for the PSL might not be necessary if the par -
ticu l ar system alread y supported the PSL. In this instance
the programmer would possibly have to attach a sp ecial disk
tha t con ta i ne d the l ib rar y in p ro p er form an d then sp eci fy
it when generating his load m odule.

T he small contractor accessing a Governmen t-installa-
tion com p u ter woul d be a b le to use the li b rary sinc e i t mos t
likely would be supported in the system.

SP S V-3.9 On-Line Terminals

Th i s small c on trac tor h as no t rev i ewe d th i s ser i es o f
documents in order to join the debat e , if there is still
one g o i ng on , over the advanta ges of on-line terminal proces-
sing versus batch processing. It sh ould be pointed out that
the examples presented so far hav e only referenced batch
processing when the time sharing system did not have the
ab i l i t y  to accomplish a function dir ectly. All  of the ex-
amples are a result of on -line terminal interaction with a
computer. The majority of requir ements so far presented,
both basic and full , have been met by the thre e systems.

SPS V -3.9 .a Terminal Support

Support of terminals which are either connected to the
com puter v i a communication links or dir ectly via cables and
con trol units is already av a i l a b l e  on all three systems. The
in-house system at W. W. Gaertn er Research , Inc. su pp or ts
two hardwired terminals. Thi s basic configuration could be
expanded by u t i l i z i n g  standard options av a i l a b l e  from the
com p u ter manuf a c tur e r to allow a cce s s by more terminals
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and/or to permit access via communication l i n k s .  The commer-
cial time sharing system offers greater c a p a b i l i t i e s .  The
system nay be accessed via local telephone calls from major
cities throughout the United States , Canada and Europe. Over
700 users may access the system simultaneously. Remote batch
is a l so a v a i l a b l e  on the system . When using the Government
compute r , access is via hardwired ter m inal or d i a l a b l e  tele-
com m u n i c a t i o n  links. Remote batch processi n g is also a v a i l a b l e .

SPS V-3. 9 .b CRT and Typewriter Term inal Su pport

Both dis p l a y  (CRT) and t yp ewriter te rm ina l s are supported
on all three systems. The in-house system can serve CRT term-
inals operating at various speeds f rom 110 to 9600 baud and
most other ASCII terminals. Other types of terminals can also
be connected to the in - house co m p -~~er , such as an IBM 2741. The
commercial time sharing system o~~ ers c c ’ n e c t i o n  c a p a b i l i t i e s
for both CRT and type v~rite r ter i n a l s .  ‘he speed at which the
terminal operates is user selectable from 10 CPS up to 120 CPS.
When using the Gov ern m ent co ’o- ~ter t ’e l i n e  speed is determined

• by d i a l i n g  the appropriate ac cr ss numbe ~o’ either 10 or 30
CPS. The actual type of terminal ma , be e i ther CRT or type-
writer as long as it co mm unicate s in A S C I

SPS V—3.9.c Rem ote Job E n try

Remote job entry to i n i t i a t e  batch PSL jobs from an on-
lin e  terminal is a v a i l a b l e  in v a r ious f orms on the systems.
The in -house system a l lows the p r og ra -m er to set up a job
stream and ex ecute it in a h atch environment. This c a p a b i l i t y
is e x ploited to run jobs unatt ended for long periods of time
such as overnight. Wh en acces sing the commercial time sharing
system , two form s of batch processing are a v a i l a b l e .  The first
is to set up a job s t r e a m  that w ould most often be interactive-
ly controlled f r o m  a ti m e sharing terminal. The pr ogrammer
directs the computer to batch this job and to either execute
it i m m e d i a t e l y  or . more often , to execute the job overnight.
T h e  o v e r n i gh t  on ti on specifies that execution w i l l  no t begin
u n t i l  system u t i l i z a t i o n  drops b elow a certain level after
~3 P . M . The advantage i s that lower rates are charged at
this time. The u ser receives the results of the job or
jobs the next ‘orning. The second a l t e r n a t i v e  is to con-
nect a remote batch t e r m i n a l  to the computer via a communica-
t io n l i n k . The small c ontractor does not often use this mode
because of the a d o i t i n r a l  hardware i n v o l v e d .  It is more cost
effective to use direct termin al access.
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Previous examples showed the batch ca p a b i l i t i e s  of the
Governmen t com pu ter . Some function must be p erforme d in b a tch
such as those that access ma g ne ti c ta p e or the line p rin ter .
If the user desires he may set a priority on the batch job
sp ec i fy in g tha t i t b e p rocesse d in the la te evenin g at lower
ra te . I t i s also p ossi b le to connec t a remo te b a tch terminal
to the system to input cards and receive printer output.

SPS V -3.9.d Interterminal Com~ jnicati o n

A terminal to terminal communication capability to
allow users to exchange data on a PSL system can be inter-
preted two ways. The first 1 3  the capab i l i t y  for two pro-
gram imi ers to communicate via messages to each other ’ s terminal.
The second is that they are ~b l e to pass files to each other.
Both w i l l  be discussed co n curr L tly on the systems. When
u t i l i z i n g  the in—house system interterminal communication
via messages is accomplished verbally. The proximity of
the terminals is such that this is possible. There is no
specific capability on t~.e system for printed communication
between terminals. When files are to be accessed by more
tha n one p ro g rammer , it is not necessary to perform an
actual transfer since only one PSL is mounted at a time
which is accessable by both programmers.

The commercial time sharing system allows both modes uf
commnunication . When a user wishes to talk to another user
the MSG , mean i n g me s s a g e , command is engaged. This command
identifies the proposed recipient and the textual message.
To send data files the sender directs his output device to
the recipient via the XFER command. Then output is directed
to the device. The example in Figure 11. 3 .2-82 shows how
userid GAERTNER receives a message from userid GRI request-
ing file SAMPLE DATA. Userid GA ERTNER responds to GRI with
a verification via the MSG command. Then the XFER command
is invoked to direct userid GAE R TNE ~~’ s card punch , d evice D ,
to userid GRI. Other va l i d  devices are the line printer or
the console. Next , the OFFLINE PUNCH command is is sued to
send the file. Then the XFE R OFF command is entered to dis-
connect the file communication l i n k  previously established.
Figure 11 .3 .2- 83 contains user i d GR I ’ s ter m i na l  s e s s i on .
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08.32.41 >

1.RC~I GRI : PLS S~~~D SAMPLE DATA

08.33.06 >MSG GRI OK, ~v ILL x1.R

08.33. 48 ‘X1.ER D TO GRI

08.34.03 >O 1.k L INE PUNCH SAMPL E DATA

05.34.29 > X 1.ER D Ofl~

05 .34.43 >MSG GRI DID U GET IT ?

0 8 .3 5 . 1 2  >

1.Ral GRI: YUP

Figure 11 .3.2-82. Terminal -to-terminal communication
- capability of a comm ercial time-sharing

sy s tem show i n g b o th m e s s a g e an d da ta
file transfer .

08.32.23 ‘MSG GAERT~.IER PL.S SE~4D SAMPLE DATA

08.33.48 >

~R~~1 GAER T~’J ER : OK, W I L L  X 1.ER

CARD S TO BE REA D

>01.FLINE REA D *
0k 1.LI~’JE REA D SAMPL E DATA

08 .34 .33 ).

1.RG (iAERTN ER : DID U GET IT?

08.34.54 ‘M SG GAE R T~IE R ‘(UP

Figure 11 .3 .2— 83. T e r m i n a l - t o — t e r m i n a l  communciation capa-
bi l i t y  of a commercia l time-sharing system
showing both message and data file r eceipt.
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The Government com puter allows users to communicate via
messa ges. However , th e file transfer function is no t neces-
sar y since the entire file s t-ructure of the system is avail-
a ble to all users. Th e SEND comman d is for interterminal
commun ication as can be seen in Figure 11. 3 .2— 84 .

C cM’1A~’J D- SEN D

TO WH OM - M~JEK

TYPE MESSAGE OR EN D-
WH AT IS  PI’N OF COMPUTE A

TY PE MESSAGE OR EN D-
~Z4 D

C aIMAPJ 0—
1.R~P1 MJEK - P 1. ’J =BSS CM PUT ALPH A

Figure 11 .3 .2-84. Terminal -to-terminal communication on
a typical Government computer showing
message sending and receipt.

SPS V-3.9.e Terminal Statistics Collection and Output

A capability to collect and output statistics related
to the use o f e a c h o n - l i ne te rm i nal  is not av ai la b le on the
in—house system. Some of this information such as terminal
time ut i l i z e d  is presently collected by hand. The types
and number of requests is not presently collected . The
terminal usage time might be collected by requiring a pro-
g rammer to run two s i m p le p ro g rams LOGON and LO G OFF w h ich
would record his u t i l i z a t i o n  on a file that could be ac-
cessed by an accounting pr ogram. Counting and identifying
programmer requests wou ld be carried out by the system moni-
tor program. -

The commercial time sharing system already does basic
account i n g o f sy s tem u t il i za ti on by eac h use r for accoun t in g
purposes. An exam ii p l e is shown in Figure 11. 3 .2- 85 .
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The type and number of requests is not presen tly collected
by the system. However , it is possible to do so by issuing
the comman d SET CONSPOOL ON in which case all term i nal i n p u t
and output is recorded on a file. Thi s file should then be
di rec te d to the user ’ s car d reader via the XFER command.
T h e comman d to terminate collec t ion of term i nal d a ta is
VP CLO SE 9. Then the comman d SET CON SPOOL OFF is en tere d.
Now the us e r has i n h is car d re ad er a recor d of his terminal
s e s s i o n  in  one or more  f i l e s , e a c h  f i l e  w i t h  m a x i m u m  of  12000
bytes. By processing these files through an ac counting routine
to be developed , the n u m b er an d typ e o f re q ues t s can be summar i ze d
i n to an accou n tin g fi le . Th e se q uence o f comman d s necessar y is
shown in Figure 11.3 .2-86 .

XX.XX.XX SET CONSPOOL ON
X X . X X . X X  XFER CONSPOOL TO ME
xx - xx .  xx
X X . X X . X X  (TERMINAL S E S S I O N  USING ANY VALID SYSTEM COMMAND)
xx . xx .  xx
xx.  xx.  xx
XX . X X . X X  VP CLOSE 9
XX.XX.XX SET CONSPOOL OFF
X X . X X . X X  XFER CONSPOOL OFF
X X . X X . X X  COM A C N T

(PROGRAM RUNS)

Figure 11.3 .2-86 . Collec t i n g  and processing stati stics
for the type and number of requests
during a terminal session on a commer cial
time sharing system.

When accessing the Government computer the acc ounting
of tern m ina l u t i l i z a t i o n  is performed automatically by the
operating system. The information is used to b i l l  the
accounting centers. An example is shown in Figure 11. 3 .2— 87 .
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The collection of statistics related to the types and
numb e r s of re qu e s t s  i s n o t p er fo rme d on the G o v e r n m e n t  com-
puter . There is no m ethod to record the terminal session
as done on the com mer cial time sharing system. It is be-
lieved that such a c apability would have to be supported
by the computer manufacturer to be cost effective.

SPS V - 3 . 9 . f  S y s t e m  F a i l u r e  R e c o v e r y  F a c i l i t i e s

A f a c i l i t y  to r e c o v e r  f rom s y s t e m  f a i l u r e  w i t h  m i n i m u m
l o s s  o t  d a t a  i s  a v a i l a b l e  on all three sy stems. The ti me
when the programmer is most vu l n e r a b l e  to system failure is
when he is in the edit environment. Al l  operations performed
w h i l e  in  e d i t  a re  n o t  p e r m a n e n t l y  r e c o r d e d  u n l e s s  the e d i t o r
is exited or a special command is issued to record any changes
ma l e on the disk. This small contractor has a policy of saving
editor changes at reg ular intervals during an edit session in
order to avoid to tal loss of the session. When u t i l i z i n g  the
in-house system , this is accomplished by regularly exiting
from the editor as seen in Fig ure 11 .3.2-88 .

.R k.
* EBSPI’IPLE . DAT SR $S
*

S

• (EDI T COMMAN DS)

* EX $$

•R £
• EBSAMPLE. DAT SI~ SS
*

• (EDI T COMMANDS )

.}~ £
* EBSAMPLE . DAT SRIS
$

• (EDI T COMMANDS )
•

* ~ C $$

Fi g u r e  1 1 . 3 . 2 - 8 8 .  E n s u r i n g  m i n i m u m  l o s s  of d a t a  w h i l e
p e r f o r m i n g  e d i t o r  c o m m a n d s  on an i n -
house minicomputer.
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The com merc ia l  t ime sha r ing  s y s t e m  has a f e a t u r e  that
a l l o w s  the p rog rammer  to r e t a i n  a ll w o r k  p e r f o r m e d  in the ed i t
env ironment by issuing the SAVE command. The SAVE command
w r i t e s  the ed i t  b u f f e r  on to  the pe rmanen t  d i s k  f i le  and
returns the user to the edit environmen t in the input mode.
The FILE command could be used but the user is returned to
th e sy s tem level and woul d have to re i ssue the edi t comman d
to continue making changes to the file. Figure 11. 3 . 2-89 con -
tains an edit session that replaces a stub with actual code.
First , the stub code is deleted then the new code is input
from two magnetic cards. The SAVE command is issued after
the first card of 50 lines is input and the FILE command is
i ss u e d af ter the secon d an d f i n a l  car d is en te r ed .

09.04.21 >ED I T SAM PL E FORT RAN
EDIT:

>L t~R 1T E/

WR I T~~( I DI AG , 1000)
> DE 99
EOI~
> 1
INP U T :’

.

• (FIRST CARD O~ 50 LINES IS INPUT)
>

(C ARRIAGE RETU RN )
EDIT:
> SAVE
I NPUT :

V 
.

. (SECON D CAR D I S  ENTERED )
S

> ( CARR IAGE R E T U R N )
ED I 1:
>1~ILE

09 .09.36 >

Figure 11. 3 .2— 89. E nsuring m i n i m u m  loss of data while
i n p u t t i n g  a file on a commercial time
sharing system.
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The Governmen t  computer  a l l o w s  the programmer to in ter ru p t
h is  ed i t  s e s s i o n  at  any t ime and s a v e  the changes  mad e.  H o w e v e r ,
the s a v e  command does not a u t o m a t i c a l ly r e t a i n  the f i le  if the
s y s t e m  c r a s h e s .  The i n t e r m e d i a t e  f i l e  mus t  be c a t a l ogued  to
ensu re  that  it is not l o s t .  F igu re  11 .3 . 2 - 90  d i s p l a y s  how
the user woul d per fo rm an i n te rmed ia te  s a v e  of a f i l e  a nd re-
move the file when it is no longer needed.

COMMAN D- ATTACH ,X , SAM PLEI~ORT, I D~ GAERTN ER

PP CYCL E N O . .  001
COMM 4D- EDITOR
•. E.,X, S

• •  S

S

• (EDI T COMMANDS )
S

.. SsXT. N

• .CATALOG.XT . TEM?, I D-GAERTN ER

I N I T I AL. CATALOG
RP = 090 DAY S
CT ID= GAERTN ER PI~~~TEM P
CT CY= 001 0000312 ~ORDS .:

5 5

.
• (EDI T COMMAN DS)

• • 5, K P , N

..Bi’E

C aIIAN D- CAT A LOG , XF ,  SAM P LE P O R T , I D= GAER T~’1ER

N E W CY CL E CATALOG
RP 090 DAY S
CT ID= GAERTNER PPN= SAM PLEFORT
CT CYID 002 0000312 WORDS.:

COt+IAN D- PURGF -~ X T

V PR ID- GAERTNER PPN=TEM P
PR Ci x 001 0000312 WORDS.:

COMMAN D-

Figure 11 .3 .2- 90. Ensuring m i n i m u m  los s of data during edit
sess i on on a typi cal G overnmen t com p uter .
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SPS V- 3 .9 .g and h. Security of Files

This subject was covered when Vol. V 1 3.5.2.b.3 was
discussed.

SPS V- 3.9.i On—Line PSL HELP

To provide a PSL HELP file o n - line is an attractive
feature. It is a v a i l a b l e  on the commercial time sharing
system for various packaged programs accessable by the
user. The Government computer also provides various HELP
u t i l i t i e s  for specific aspects of the system. The in—house
system does not presently have any o n - l i n e  HELP u t i l i t i e s .
However , an equa lly beneficial aid to the user is provided
in the form of abbreviated reference cards. It is recom-
mended that reference cards be developed for the PSL along
the same lines as the manufacturer ’ s and commercial time
sharing reference cards. Their a p p l i c a t i o n  would not be
li n i ited to the on - l i n e  environment but would also be ap-
p l i c a b l e  to a batch environmen t. Typical examples of
re fe r e n c e  c a rd s a re IBM S Y S T E M /360 Re fe r ence  Da t a form
number X2 0-1703 or PDP-1 1 programming cards from DEC.

SPS V -3.9. j Paging on CRT

The paging c a p a b i l i t i e s  mentioned in the subsecti on
3 .9.j are a v a i l a b l e  in varying degrees. The in —house sys—
tern could support an editor that had a full paging fun ction
but at present it does not. The commercial time sharing
system ’ suppo r ts l i m i t e d  paging to the CRT terminal via
the C0~ SP00L command. The Government computer supports
many of t~ie p a ging f u nctions by a specific P A G E  command.

SPS V- 4 .0 H I~ 0 charts

C l e a r .

1 1 — 1 1 3

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



SPS V I P SL Pro gr am Sp eci f ica t ion

SPS V I- 1.1 Introduction

C l e a r

SPS V I- 1.2 Report Organization

C l e a r

SPS VI- 1.3 Conclusions

C l e a r

SPS V I - 1 .4  R e c o m m e n d a t i o n s

C l e a r

SPS V I Section 2 Description/Requirements

SPS V I -2.1 PSL

SPS V I - 2 .1 .1 Definition

C l e a r

SPS V I - 2.1. 2 Purpose

C l e a r

SPS V I -2. 1. 3 General Description

Clear

SPS V I-2 .2 Functional Requirements

Clear

SPS V I Section 3 Environmental Considerations

SPS V I -3 1 Design Approach

Clear

SPS V I -3.2 Equipment Requirem ents

Subsection 3.2 of volume V I refers to Table 3— 1 , PSL
~iinin 1 u rn Equipment Requirem ent. The small contractor has
tnese c a p a b i l i t i e s  a v o i l a b l e  on either the commercial or

11 -11 4 
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Government systems. In-house minicomputer systems could be
configured to provide the stipulated hardware , but in many
cases the f a c i l i t i e s  might be somewhat smaller . Th e 80 k ilo-
byte requirement which does not in cl u d e  the operating system
could be met by u t i l i z i n g  overlays to contain the PSL. A
card reader as a mi n i m u m  requirement should be excluded for
the small contractor. The in-house system used by this small
contractor does not have any card related devices , either
reader or punch. We have experienced no drawbacks from their
omission. The magnet i c tape u ni t has pr oved to be more than
adequate for both offline storage and program /data transfer
to other computer systems. For instance , the transfer of the
equ i v a l e n t  of 52 ki l ocards was acc omplished at a cost of under
S5 through the Postal service by using magnetic tape. The
cost of actually using cards would have been much greater.

SPS VI -3 .3 Software Support Environment

Operating the PSL as a self -contained software system
is not the optimum method for the small contractor. When
V o l u m e  V was discussed it was p ointed out with examples that
many of the functions of the PSL could already be accomplished.
These functions are a part of existing operating systems that
a re a s s u med to be optimized. It would not be e conomical to
d u p l i c a t e  the supported functi ons in a PSL. The ca p a b i l i t i e s
not presently supported are the automatic collection of the
system a c t i v i t i e s  invoked such as the number of compiles or
the nu m ber and type of edit functions. Also, th e s m a l l  con-
tractor is more likely to employ milestones to measure the
le~ e1 of project completion as opposed to the number of corn -
piles or edit requests.

The interface between PSL and several external support
pro yr a t~s that are li ste d  in Table 3-2 of Volume V I has not
been fully developed. This probably re sults from the fact
t hat the a u t h ors ot the volume realize that the interface

~-~ill be o ’~i q o e  to e a c n  o p e r a t i n g  s y s t e m .  No m a t t e r  w h a t  
Vt he  s i z e  ot  ~i c o n t r a c t o C , i n t e r f a c i n g  a p a c k a g e d  p r o g r a m

into an o p e r u t i ’ i g  s y s t e ~ is  not  a t r i v i a l  or one -time task.
O p e r a t i n g  sys t E lm s are d y n a m i c  and get updated and improved.
~t is p oss fHe t n a t such a l t e r a t i o n s  to the operating system
.ii l l n u ’ e  ad~~e l se a ffects on t h e  PSL. V

S~~S - u e c t i o n  .
~ PS L S t r u c t u r e

SP~ . : -; . I e n e r u l

Clear
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SPS VI-4.2 Library Organizatio n

C l e a r

It is recommended  tha t  a g l o s s a r y  of terms for the
entire series be developed. For ins tance a “ uni t of d ata ”
has f i n a l l y  been d e f i n e d  in V o l u m e  V I , w h i l e  Vo lume V
a p p l i e d  this term extensively without definition.

SPS V I-4.2.1 Internal Data File Names

C l e a r

In ternal d a ta file n am es ar e ava i la b l e to the small
contractor. On the in-house system they are referred to
as fi le ex te n s i o n s . T h e commerc i al sy s tem c a l l s  them f i le
types. The name is included in the 40 character identifier
of the file on the Government computer. The first two sys-
tems mentioned have default file types for various files.
it is recommended that the identifiers covered in paragraph
4.2.1 of Volume VI be called file types as opposed to file
names because they specify the type of information contained
in the file not the purpose of the file. The default file
types that are provided on the two Systems are in certain
cases in conflict with the standard. For example , a s t a n d ar d
file type of TEXT is for textual information whi l e  the com-
mercial time sharing system utilizes the file type of TEXT
to identif y an object file by the terminology of the standard.
It is recommended that the type TEXT be extended to TEXTUAL
or changed to SCRIPT. The in-house system uses OBJ for
object files so that there is no conflict. SOURCE is pro-
posed to ident ify a program file. The disadvantage of this
is that it does not ident if y the language of the code. It
would be more meaning f u l  to allow SOURCE to be changed to
the language of the code such as FORTRAN , COBOL , JOVIAL or
A SSEMBLY.

The LINK fi l e  assum es that control statements can be
executed by the system pr ogram from a stored file. The
small contractor can u t i l i z e  the commercial time sharing
system to do this by an EXEC file as can be seen in Figure
1 1 .3 .2 - 91 . In the example , three files are loaded and then
a m o d u l e  is  g e n e r a t e d . The  m o d u l e  is  non - r e l o c a t a b l e .

11 -116 
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10.03.38 >PRIN TP GENB5S k~(EC

LOAD BS5PROGA B5SPROGB BSSPROGC
G ENMOD PROGA

10.04.05 >

Figure 1 1 .3 .2- 91. Sample of stored control deck to link 3
files on a commercial time sharing system.

On either the in-house or Government computer a batch
run would execute the stored control statements.

SPS V I- 4.2 .1 .g JOB File

The JOB file assumes that a stored sequence of corn-
ian ds can be executed by the computer. The commercial time
sharing system as shown in the above Figure can do this , ex-
cept that the type of the file is EXEC. On the in-house sys-
tem , the job control is more likely to be contained w i t h i n
the m ain program whi l e  on the Government computer and a batch
stream is set up and stored.

SPS V 1 - 4 . 2 .1 .h  and i T E S T  and MGMT F i l e s

T h e r e  i s  no c o n f l i c t  seen  in the use of  TEST  or MGMT
file types.

SPS V I—4.2.2 Internal Data Structure

SPS V I - 4 . 2 . 2 . a  PSL C a t a l o g

The s m a l l  c o n t r a c t o r  i n v o l v e d  in m u l t i p l e  PSLs  w o u l d
most l i k e l y  store his PSL catalog off li ne. Each library
would be contained as an e n t i t y .  On the i n - h o u s e  s y s t e m
~ spec i f i c  volu me would contain the library tor each pro-
ject. When acces sing either the commercial time sharing sys-
tem or the Government computer , a uniqu e userid would handle
each project.

SPS VI -4.2.2.b Project Catalog

The need of a project catalog imp l ies that m u l t i p l e
l i b r a r i e s  are accessed by a project, and therefore a re-
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quirement exists to separate them. The small contractor
could imp l ement mu l t i p l e  library files by u t i l i z i n g  separate
userids that could be l i n k a b l e  on the time sharin G system.

SPS V I-4.2.2.c Library File Index

The library file index is a v a i l a b l e  to the small
contractor as a device directory . The device or userid
directory contains a list of the units of data , presently
referred to as files, on the volume or the userid for the
in - house system or commercial time sharing system respec-
tively

SPS V I-4.2.2.d Name Table Fi l e  Index

The optional name table file index to control access
to a project is provided for at the small contractor ’ s site
by restricting the disbursement of the userids and passwords
of the various library logins.

SPS V I-4.2.2.e Management Data Fil e  Index

The m a n a g e m e n t  d a t a  f i l e  index , w h i c h  is o p t i o n a l , may
not be uti l i z e d  by the small contractor who empl oys a mile-
stone-achieved technique to ascertain the level of comple-
tion of a project.

SPS V 1-4 .2.3 External Libraries

Clear

SPS ‘J I- 4.2.3 .1 Current Status Notebook

Clear

SPS V I -4 .2.3.2 Archives

Clear

SPS V I- 4 .2.3.3 Run Notebooks

Clear

V 

SPS V I-4.3 Program Or g a n i z a t i o n

C 1 ear

SPS ~I—4 .3. 1 S p e c i f i c a t i o n  Format

Clear
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SPS V I Sec ti on 5 Pro g ram Sp ec i fica t ion - B at ch Environmen t

Not reviewed

SPS VI Section 6 Program t pecification - Term inal Environment

SPS VI- 6 .O On-Line Control Subsystem (OCS)

C le a r

The implementation of an on -line control subsystem
(OCS) in the manner stated wi l l  be detrimental to the ex-
peditious use of the PSL. As stat ed in paragraph 6.0 of
V o l u me V I , each time the user enters the PSL and each
time he types a command he w i l l  be bombard ed with menus.
Some recognition should be given to the programmer who has
already shown the capability to converse in t e l l i g e n t l y  in
m u l t i l i n g u a l  environments be it ENGLISH , FORTRAN , COBOL
or JOVIAL. To accomplish this it is recommended that ,
upon being entered , the PSL respond with a prompting
identifier such as PSL: . At this p oint any command in-
clud i n g  HELP may be entered. When HE LP is typed , a me nu
which is limited to the current l evel of entry into the
command structure w i l l  be received . If the user finds
himself too deep in the command structure , he should be
a b l e  to type a command t ha t  w i l l  a u t o m a t i c a l l y  back  up one
le vel such as Ui- . HELP may be requested at this level for
a menu. Three levels of menu disp lay should be av a i l a b l e .
The first is for the sophisti cated user who merely wants
to be reminded of the commands. This w ould be invoked
by typing HELPS , for ‘ h e l p  s h o r t ” . When HELPS is typed

- only the co nn and names w i l l  be di splayed. The second
level is for the less sophisticated. He would type HELP
and receive the l i s t  of commands and the functions they
perform in a br i e f description. The third level of aid
a v a i l a b l e  would be ~ detailed description of the command
ca p a b i l i t y  possibly i n c l u d i n g  examples or reference to a
users manu a l .  Th i s would be invoked by typing “HELP ,
command” where the command in question is substituted
into the string.

The small contractor was able to accompli sh many of
the functions required of the PSL by using existing fea-
tu res of operating systems. In the review and analysis
of Volu m e  V I it w i l l  be assumed that the small contractor
w i l l  be able to use these features and needs to implement
PSL requirements only when they are c learly not ava i l a b l e .

I l - i  iS
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SPS V 1 -6. 1 Library System Maintenance (LSM)

SPS V I - 6.1 .1 PSL I nstallation (INSTALL)

The sm a ll con trac tor woul d no t nee d the ins tall fea-
tu re . I ts ma i n func t ion i s to s tart a PSL ca talo g. The
PSL catalog is used to separate projects that are active.
The s m a l l  c on t rac tor u s u a l l y f i n d s it e a s i e r  to se p ara te
each project either by a unique volume on the in-house sys-
tem , or a uni qu e user id on the commerc i a l ti me s h ar in g sy s-
tem or the Governmen t com pute r.

SPS VI-6.1.2 Project In i t i a l i z a t i o n  (INITIAL)

I nitiating a project catalog can be achieved by the
small con tractor without the command INITIAL. Since each
project has its own volume or userid the system wi l l  auto -
matically record the units entered into the library as
i n d i v i d u a l  files in the directory of the volume , an d the
user id can be considered as one complete volume.

SP S VI-6. 1 .3 File Allocation (ALLOCATE)

W hen the small contractor plans for a project he
manua l ly a l l o c a te s a s tora g e a rea for the com p u ter ima g e
data. This is either a volume on the in-house, or a user i d
on the commercial time sharing or Government computer. With
i n i t i a l  allocation completed , reallocation of direct
access storage is accomplished by the operating system.
When a file is updated , usually via the editor, the old
file space is returned to the system for future use. The
actual location on the random access device (RAD) of the
file is retained by the system. The small contrac tor may
access this information but does not normally do so. The
HAD directory is a utomatically updated by the system sim-
u l a t i n g  the use of a project catalog. In its default m ode
the file accounting record sets all flags off . The small
contractor w i l l  have no problem using the default mode.
Each data item of the file accounting record wi l l  be
discussed in its non - default mode i n d i v i d u a l l y .  The
library file password capability is not a v a i l a b l e  on
the in-house system. When using the commercial time
sharing system , the default actually changes to yes, and a
password is required. The Governmen t computer system
allows passwords on each unit of data so that a common
password may be issued for an ent ire library if desired.

7-
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The security classification must rema in the default
of “ none ” on the commercial time sharing system . When using
the i n - h o u s e  s y s tem , it is possible to maintain security
levels. Only those i n d i v i d u a l s  concerned with the project
would be able to access the library file storage volume
from the computer room so that se curity would be maintained.
Under special circumstances the Government computer could
be accessed for classified work. The situation would be
s i m i l a r  to the in -house closed computer room where all
secure information is retained wi t h i n  the realms of the
project.

When Volume V was reviewed , it was shown how data tom-
pression was accomplished as an option on the commercial
time sharing system. When stored in compressed mode, the
file had a unique iden tifier. It was recommended at that
time to create a data compressi on/restoration routine for
use by PSL systems. It was a lso recommended that the de-
fault mode be “ compressed” and that modifications be made
to all routines that access the file to allow them to do
so in the compressed mode.

Neither automatic nor non -automatic SP checking is
a v a i l a b l e  to the small contra ctor. It is assumed that
routines w i l l  be a v a i l a b l e  to the small contractor to
perform non -automatic checking for each higher-order
language on both the Governmen t computer and the commer-
cial time sharing system. Sin ce the small contractor w i l l
be invoking an on - l i n e  editor it is recommended that the
SP check be an optional exit m ode from the editor. The
other computing centers accessed by the small contractor
ii ight also offer this au tomatic SP check mode. The non —
default mode of automatic co llection of management data
at the un i t  level is not comp letely a v a i l a b l e  to the
small contractor . The u n i t  start data is a v a i l a b l e  on
all three systems. The date l ast modified is a v a i l a b l e
only on the commercial time sharing system and the Govern-
ment computer. The time la st modified is a v a i l a b l e  only
on the Government computer. A ssum i n g  that the small con-
tractor e m p l o y s  a milestone te chnique to ascertain the level
of project completion , then the c o l l e c t i o n  o~ data for
the expanded version of the UAR would no t have to be car-
n e d  out.

A u n i t  l i n e s  flag would have to be implemented sin ce
none is presently a v a i l a b l e .  One possible method of achiev-
ing the result would be a m o d i f i c a t i o n  of the editor to
automatically check the li n e  count when exit i n g .

1 1 - 1 2 1
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SPS V I-6. 1 .4 File/Library/Project Termination (TERMINATE)

The t~.rm inate subprogram as described in Volume VI ,
su bsection 6.1.4 , is not needed by the small contractor.
On the in-house system a delete command is a v a i l a b l e  to
remove a fi l e from a volum e . The commerc i al t ime sha r-
i n g sy stem p rov id es th e ERA SE comman d while the Govern-
ment computer has a PURGE command. If it is desired to
backup a file before removing it from the system , the
file or files may be copied to magnetic tape as has been
s h own i n the exam p les p res ent ed i n t h e di scussion of Volume
V a bove.

SPS V I-6.1.5 Authorized Project User List Maintenance (NTABLE)

The small con tractor using an in-house systeni does
no t have the capability to use an NTABLE. The need for
such a file is open to question due t-~ the relativel y
small nu m nber of people actually involved with the pro-
ject. When accessing a commercial time sharing system ,
the project userid which contains a library is protected
by a password. If a d d itional protection is required , a
PROFILE EXEC may be implemented. This is a job that is
executed each time the operating system is invoked. It
has the capability to ask for and verif y add itional p~ ss-
words. If the password is not correctly entered , then
the user can be logged off the system. Figure 11. 3 .2- 92
shows a sample PROFILE EXEC that prompts for an additional
password and checks it against a li s t  of acceptable charac-

V ter strings.

If the userid is attachable then a file call ed PROTECT
EXEC can be created s i m i l a r  to the PROFILE EXEC . The PROTECT
EXEC is executed eac h time the u serid is attached. In stead
of logg ing r ut the u s i r when an incorrect pas sword is entered ,
the PR LJ T E CT L ’EC sn o uld detach itself . When using the Govern-
ment s y stem , i t is p o s s i b l e  to include a pa ssword on each
u n i t  u~ a l i b r a ’ -l . B ’, c o n t r o l l i n g  the dissemination of the
passwords, it w oJ d 1w p ossible to control access to the
files.
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1 4.52 .32>PRINTI PROPILE EXEC

LTY PE aP P
&P RIN T P ASSWORD
LPR IN T + ~~~~~~
LREAD AR GS
L IP 4INDbX EQ 0 &GOTO -ADD
L I P  L i  EQ KE Y & Q U I T
-ADD L IN D DC + 1
L IP &INb~X 1 EQ 3 LOGOUT
LSKI P -7

14.54. 48>PROPILE

PA SSW ORD

1 4. 55. 39>PROPILE

PASSWORD

PASSW ORD
KW
13.010 ‘JPU’S, 0.34 CONNE.C T HRS , 271 I/O

LOGGED OH~ AT 14 .5m3 .23 O~4 15 NO%i 76

Fi g u r e  11. 3.2-92. S i m u l a t i n g  NTABLE on a commercial
time sharing system by u se o f P R O F I L E
E X E C

SPS V I-6 .2 Source Data Mainte n ance (SDM)

SPS V I - 6. 2. 1 F i l e  U pdate (UPDATE)

The UPDATE t u at u re o~ SDM desc ribed in ,‘ o l - u~rie V I ,  s ub-
section 6 .2.1 is s i m i l a r  to a crude editor . ‘~hen ~‘ o l ume V
was reviewed , detaile d  examples were given of the EDIT cap-
a b i l i t i e s  on the three systems. The ed i~~ors covered are
so p h i s t i c a t e d  routines that accomplish all  of the described
tasks o~ UPDATE with the exception of i u t o m a t i c a l l v  updating
the UAR and o r i n t i n g  a new l i s t i n g  of the u? VI i t  It is rec om—
w ended that the UPDATE feat u re be renamed to EDITOR for the
OCS and that any size contractor using an OCS be allowed to
substitute the system editor. If any of the features o~
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UPDATE are not a v a i l a b l e  to the OCS editor , they could
be i m p l e m e n t e d .  One f e a t u r e  tha t  is  not d e s i r a b l e  is the
automatic printing of the updated unit es pecially if it is
a source unit. This small contractor has found that com-
p i l i n g  and test running the file before pr i n t i n g  often
identifies any errors , such as typographical , t ha t have
been e n t e r e d  i n to  the f i l e  and may be c o r r e c t e d  be fo re
the file is printed. This results in decreased material
cos  t~
SPS V I - 6 . 2 . 2  Merge Two L i b r a r y  F i l e s  ( M E R G E )

The MERGing of two library files can be accomplished
by the small contractor on al l  three computers. This may
not be the optimum method of accessing a file from two PSL
systems. For example , if the user of the commercial time
sharing system has more than one disk attached to his
virtual machine then most commands to the system w i l l  auto-
matically search all of his disks for a specified unit. This
a l l o w s  one copy of the f i l e  to e x i s t  w h i c h  r e s u l t s  in l e s s
s t o r a g e  b e i n g  u s e d .  An a d d i t i o n a l  f e a t u r e  is t h a t  on ly  one
file need be changed if modifications are necessary . If
unique m o d i f i c a t i o n s  must be made for a particular project
then a copy has to be generated.

SPS V I-6.2 .3 File/Library/Project Backup (BACKUP)

BACKUP f a c i l i t i e s  were described in the discussion of
V olume V. In the examples presented , single units were
transferred from disk to magnetic tape. The option to
bAC KUP e n t i r e  v o l u m e s  w i t h  one command is  a v a i l a b l e  on
both the in-house system and the commercial time sharing
system. This is accomplished by the so called “w i l d  card”
construct. i nstead of entering the file i d e n t i f i e r s , the
asterisk (*) is entered in their place. Using the “ wild
card” option in both fi l e  identifiers w i l l  BACKUP all
f i l e s  from the disk onto the magnetic tape. The typical
(jover n ’ ,ien t computer does not have the c a p a b i l i t y  of wi l d
card” constructs. In order to accompli sh a BACKUP of the
entire library , it is necessary to identif y each unit of
the l i b r a r / .

SPS V I - t3 .2 .4 Unit/File/Library /P roject Rest oration (RESTORE)

To RESTORE a file that has been backed up the small
contractor can invoke the system u t i l i t i e s  in exi stence.
One feature of the RESTORE subprogram that is of question-
able val u e  is the fact that it does not hav e the a b i l i t y
to overwrite an e x i s t i n g  d i s k _ r e c i d e n t  version of the file.
The user must s p e c i f i c a l l y  TE~~~ NATE and re -ALLOCATE the
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f i l e  b e f o r e  i t  can be R E S T O R E d .  Bo th  the in - h o u s e  s y s t e m
and the c o m m e r c i a l  t ime s h a r i n g  s y s t e m  a u t o m a t i c a l l y  over-
write the existing copy of the file , thus savin g invoca t ion
of two PSL commands. The Government system would attempt
to add a c y c l e  of the f i l e  i d e n t i f i e d  and r e t a i n  the re-
placed version if possible. If the wil d  card , also re-
ferred to as global construct , is not utilized , then any
file or unit may be selected.

SPS V I-6.3 Output Processing (OUTPUT)

SPS V I-6.3. 1 File Directory Index Output (INDEX)

The INDEX su bprogram is a v a i l a b l e  in various levels of
implementation to the small contractor depending upon which
s y s t e m  is  b e i n g  a c c e s s e d .  The in -house system has the lowest
level of implementation w h i l e  both the commercial time shar-
ing system and the Government computer have full INDEX capa-
b i l i t i e s .  M issing fro m the in -house system are the project/
library name , the ti n e , page n umberinq and volume ID. It is
believed that these could be added quite easily to the util i t y
p r o g r a m  to p r o v i d e  f u l l  I N D E X  c a p a b i l i t i e s .

SPS V I- 6.3.2 Source Data Output (SOURCE)

The c a p a b i l i t i e s  of the SOURCE subpr ogram of the SDM are
generally a v a i l a b l e  to the sm all contractor by various corn—
m i m ands that are functions of the systeni s . The production of
a c l a s s i f i c a t i o n  t i t l e  at the top and bottom of the printed
p~~’je needs to be implemented on the in-house system but
w o u l d  not be aop l i c a b i e  to the commer cial (or Government)
cc m n u te-s. P r i n t i n g  of com pr essed files could be implemented
i n — h o u s e  it a co :-nress /resto r e feature were added to the system.
Automatic indentdt j o n of the file to SP standards should not
be necessary since the f i l e  shoul ’] be stor~ d in SP format.
The fi l e , when compressed , w i l l  not appreciably add to the
amount of storage requred ev en if it is stored in SP indented
f orm at . Either a s i n g l e  u n i t  of data or an entire library
im ay be print ed. Files or units may bm copied onto magnetic
t upe by commands already a v a i l a b l e  i ’  the system. Punched
card output is a v a i l a b l e  on either t i e commercial time shar-
ing system o r the G o v e r n m en t  computer. The in—house system
of the small contractor mi g h t  have a card punch but with
industry compatible magn etic tape units this small contractor
has not found a need for paper-card —processing peripheral s. It
should be noted that a card reader was specified in Table 3-1
of V o l u m e  V I as a m i n i m u m  equipment requirement. However , a
card punch was not specifi ed. On large computer systems , the
pe r i p h e r a l  for punched card m a n i p u l a t i o n  often has b oth read-
m y  and p u n c h i n g  c a p a b i l i t i e s  which might be the reason a
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punch was not specified. The small contractor is more
l i k e l y  to have a m i n i c o m p u t e r  in-house for which he can
p urchase th e car d rea d er an d car d p unc h as two se p ara te
p e r i p h e r a l s .  The a d v a n t a g e s  of p u n c h e d  c a r d  o u t p u t  a r e
d e b a t a b l e  in the on - l i n e  e n v i r o n m e n t  used by the small
con t ra ct or . Th e lar g e con trac tor m ig h t a lso cons i der
the release of his computer from the slow card devices
sinc e ma g ne tic me dia are ava i lable to re p lace them.
The reader is directed to a case study of a batch
or i en ted us er w h o conv e r ted to a cardless o p e ra t ion
and reported s i g n i f i c a n t  savings (see “Go i n g Car d less ”
in D A T A M A T I O N  m a g a z i n e  of September 1976).

Display ing a unit of data is possible on all of the
systems already. Depending upon how the unit is accessed ,
any portion of the unit may be displayed or the entire
uni t  or e v e n  the e n t i r e  l i b r a r y .

SPS VI-6.3.3 Programmner ’ s Directory/Listings Output
(AUTHOR)

T h e AUTHOR su bp ro gr am i s no t a va i la b l e to the small
con t rac tor on any of th e sy s tems h e nor m all y accesses. I t
is recommended that an AUTHOR type subprogram be developed
for the small contractor. It is a common pract ice to in-
clude a comment li n e  in a source code file that identifies
the a u t h o r  of  the c o d e .  It is  s u g g e s t e d  t h a t  the a u t h o r
subprogram be written such that it searches all source
units of a library for this comm ent line  rather than
us ing  a UAR.

SPS V I - 6 . 3 . 4  C h a r a c t e r  S t r i n g  S c a n  (CSCAN )

If the AUTHOR subprogram is implemented as recommended
above , then the CSCA N subprogram w i l l  be a s l i g h t l y  modifi ed
version of it. The in-house system supports scanning for a
string of characters in a fil e  via the editor. The commer-
cial time sharing system can also use the editor to search
for a character string or if an entire library needs to be
searc h ed an EXEC p r o g r a m  coul d b e set u p to scan all o f
the files for the string. The Government computer does not
have EXEC c a p a b i l i t i e s  but the editor is accessable from a
batch job which can execute a stored instruction file.

SPS V I-6.4 Management Data Collection and R e porting (MDCR)

SPS VI—6.4. 1 Management Data Fil e  I n i t i a l i z a t i o n /
Termi nati on (MDFILE)

The small contractor employing a milestone -achieved re-
porting technique may not need the MDFILE subpr ogram for the
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MDCR fea tu re of t he PSL.

SPS V I-6 .4.2 Management Data Collection/Update
( M D U P D A T E )

MDUPDATE can be accomplished with the edit feature of
t he op era ti n g sy s tems a cce sse d by the small con tractor.

SPS V I-6.4.3 Establish Automatic Management Reporting
(MDREPORT)

The purpose of the MDREPORT subprogram is to enter re-
port start date , cycle and req uired reports into a table.
The sm i ma l l contractor can invoke the editor to generate the
a p p r o p r i a t e  t a b l e .

SPS V I-6.4.4 Management Data Report Printing and Ar c h i v i n g
(MDHIST )

MDHIST is a subprogram to scan magnetic tape and pr oduce
a summary of accomplishments from rep orts produced by MDPRINT .
MDPR INT a rch i v ed o n l y the req u este d re p or ts . I f MDHIST re-
quires other information , it w i l l  not be a v a i l a b l e  from the
tape. The small contractor may not u t i l i z e  MDPRINT to generate
r e p o r t s  and t h e r f o r e  w o u l d  no t nee d MDHI ST .

SPS V I-6.4.6 Establish Automa tic Exception Checking
(MDXCHE CK)

The description of MDXCHECK is incomplete. The stan-
dard should provide a tentativ e li s t  of unique mnemonics
or identifiers for allowable input items that can have
variances. A fuller discussio n of what items could be
t r a c k e d  and the p u r p o s e  of t r a c k i n g  them is  p r e s e n t e d  in
SPS Volume IX. M a n a g e m e n t  reporting techniques employed
by this small contractor already allow for a close scrutiny
of project variance beyond allowed l i m i t s  which w i l l  be
further discussed when Volume IX is reviewed .

SPS - 11 -6 .4 .7 User Routine Supp ort (MDUSER )

The s n a i l  contractor has the edi tor a v a i l a b l e  to modify
a f i l e .  This implements the MDUS ER subprogram.

SPS V i -6.5 Programming Language Processor (PLP)

SPS V I -6.5. 1 Pre c om pi l e/Conmpi le Interface (COMPILE )

The COMPILE subprogram , as described , invokes three
routines which are
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1. an IN C LUDE resolver ,

2.  a preco ii i p i le r ,

3. a language compiler.

Expected output is a precompi ler-generated l i s t i n g ,  a
l anguage - com n pi l er generated l i s t i n g  and , optio n a l l y ,  an
object module. It was stated in SPS Volume I , su bsection
5 .4.1 that “the programmer -written source code li s t i n g
representing input to the precom u piler should be used for
debugging purposes instead of the compiler output li s t i n g ” .
Following this premise , presented in the basic standard ,
the language compiler output li s t i n g  should not be auto-
matically generated but only a v a i l a b l e  to the programmer
on an exception basis. Omission of the compiler listing
w i l l  decrease the size of the OBJECT notebook by up to
50 percent. Also a decreased material cost w i l l  be re-
alized. It is recommended that the con f l i c t i n g  statements
in SPS Volumes I and V I in regard to the generation of the
compiler l i s t i n g  be resolved and that the premise presented
i n SPS V o l u m e  I, subsection 5.4.1 be followed as opposed to
SP S Volume V I ,  subsection 5 .5.1, paragraph 4. The small
con t rac tor c a n n o t ex e cu t e a ser ie s of p ro g rams on l i ne
u t i l i z i n g  his in-house computer. It is recommended that
a facility s i m i l a r  to the EXEC c a p a b i l i t y  on the commer-
cial time sharing system be implemented for the small
con t r a c tor ’ s in-house computer. It is also recommended
that a routine to resolve INCLUDEs be developed for the
small contractor. The commercial time sharing system
EXEC feature allows the progra m mer to store a sequence
of commands  to be e x e c u t e d .  C o n d i t i o n a l  t e s t i n g  and
branching are also a c a p a b i l i t y  of the EXEC feature.
The small contractor co u ld set up an EX EC file on the
commercial time sharing system to implement the COMPILE
commnand of the PLP which is part of the PSL. All inter-
faces to the operating system are a v a i l a b l e .  The command
sequence would have to be generated and the EXEC file would
be a v a i l a b l e .  The Government computer system ha s stored
command sequence execution c a p a b i l i t i e s  in batch mode
w h i c h  the use r  can  a c t i v a t e  f rom h i s  on - l i n e  t e r m i n a l .
I t  is not a di r ect method but it would accomplish the
COMPILE sub p rogram ’ s stated tasks. It should be noted
that E Y V EC on the commercial time sharing system can ac-
cept execution pa r a m e t e r s  from the user but the batch
f a c i l i t y  of  the  G o v e r n m e n t  c o m p u t e r  c a n n o t .  On the
Government computer a master batch COMPILE file could
be a v a i l a b l e  to the user. He would then make appropriate
s u b s t i t u t i o n s  to the master file before having batch exe-
cute the job stream. Due to the a b i l i t y  of the EXEC fi l e
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to execute all system com nm ii ands and to test specifi c con-
Jitior i s , it could d irect the resolve INCLUDE program to the
a p p r o p r i a t e  l i b r a r i e s  and i n v o k e  the a p p r o p r i a t e  p r e c o m p i l e r
and compiler.

It is recomm n ended that an added opt ional feature be
added to COMPILE in the form of a GO option that would allow
the user to compile , load and execute the program.

SPS V 1-6.5.2 Linkage Interface (LINK)

The generation of program load modules by LINKING object
n odules is a system function. The added convenience of stor-
ing the namnes of the files to LINK could be implemented in -
house by adding the EXEC capab ility which exists on the com—
nercial time sharing system. The full function of the LINK
commnand is to li n k , save and go. One of the stated capabili-
ties of LINK is to generate dummy modules for unsatisfied
references. This is a dangerous technique. It may generate
modules for code that the user has generated but might have
omitted from the input list. Al so stubs would have been
generated in previous steps so that no duiiimy modules should
need to be created. It is recommended that the abi l i t y  to
g e n e r a t e  dumnmy m o d u l e s  by the L INK s u b p r o g r a m  be r e m o v e d .

SPS V I - o .5.3 Execution Interf ace (EXECUTE)

The E X E C U T E  f u n c t i o n  is  ava i l a b l e  to the smna l l  con-
t r a c t o r  a c c e s s i n g  an on l i ne  s y s t e m .  The command names
vary on the three example systems but each is capable of
loading a program ii module and starting its execution .

SPS V I-6.6 Docum ii entation Pro cessing (DOCUMENT)

Documentation processing is a v a i l a b l e  to the small con-
tractor already so h e  would not need a sp ecific command to
DOCUMENT his o n - l i n e  files. The standard suggests that a
feature be a v a i l a b l e  to proce ss textual files to a li s t i n g
device with optional directiv es for formatting the output.
Tnere are program i s a v a i l a b l e  to do this. The commercial
tim li e sharing system has a SCR IPT ca p a b i l i t y  to produce
printed reports from textual f iles. It is o p t i o n a l l y
a v a i l a b l e  to direct ‘the output which normally goes to
the lin e  printer or terminal to a magnetic tape.

SPS V I - 6 . 7  A d d i t i o n a l  T e r m i n a l  F u n c t i o n s

SPS ‘11-6 .7 .1 Authorized Terminal/Project List Main tenance
( T T A B L E )

The TTA B LE subprogram for OCS is not necessary . The
operating system provides fil e security. This small contractor
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has experience with many on line system n s. The larger systems
require the user to know a userid and its associated password ,
as a m i n i mum , to access the system. Regular modifica tion of
the p a s s w o r d  and s o m e t i m e s  even  the u s e r i d  p rove to b e e ffec-
tive means of retaining the security of the files on the l ogins.
Additional security can be achieved by the uti lization of spe-
cial files , the PROFILE and PROT ECT EXECs previously mentioned
for the commercial time sharing system and the addition of
passwords to the i n d i v i d u a l  files on the Government computer.
Multiuser minicomputer operating systems often used by the
sma ll c o n t r a c t o r  a l s o  o f f e r  file security by passwords.

SPS V 1-6.7.2 Message Processing (MESSAGE)

M E S S A G E  p r o c e s s i n g  s h o u l d  not be r e q u i r e d  by the small
contractor since the number of people involved with the pro-
ject is relatively small and the physical distan ce between
the people would not be as great as might occur for large
c o n t r a c t o r s  w h o s e  p r o j e c t  p e r s o n n e l  might be spread through-
out an entire office b u i l d i n g .  The in -house system does not
support MESSAGE processing. However , the commercial and
Govern m en f computer systems do. Both systems also offer
the user the option to reject messages , that is to stop
receipt of any messages exc ept a high priority message
sen t  by the c o m p u t e r  o p e r a t o r .

SPS V 1 -6. 7 .3 Ter m nina l Statistics Reporting (TSR)

TSR reporting of the PSL access time is automatically
provided by the accoun ting f a c i l i t i e s  of the commercial
t ime s n aring system and the Government computer . Depending
upon the a c c o u n t i n g  a l g o r i t h m  u s e d ,  v a r i o u s  o t h e r  p a r a m e t e r s
are measured. Periodic reports are sent to the user to b i l l
hi m n for the f a c i l i t i e s  accessed. The commercial time sharing
system im also has the capability to automatically log this
information to a user ’ s disk so that he nay access it. If
this option is not exploited a special EXE C file may be im-
plemented on the com n umercial time sharing system to record
the terminal usage upon logout. M u ny of the sta tistics sug-
gested to be mainta i n e d  by OCS were of lit t l e  value to the
small contractor who finds it more meaning ful to measure the
level of project co m mmp l etion by m ii i l est ones achieved rather
than by the number of times a file is accessed.
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SPS V I-6.8 OCS H IPO di a gram ii s

C l e a r

SPS V I Section 7 System G eneration

SPS V I -7.1 PSL Generatio n

Clear

SPS V I- 7. 2 Data Protection Scheme

C l e a r

SPS X-A .2 .3 CPT A d m i n i s t r a t i v e  Assistant

Clear

SPS X Appendix B Structured Programmin g Technology Fun d am en t a l s

SPS X-B. 1 Introduction

V Clear

SPS X-B.2 TDSP

Clear

SPS X— LL 2. 1 SP

Clear

SPS X-B .2.2 Use of Subroutines

Clear

SPS X-B.2.3 Top Down ~‘ rogra m ming

Clear

SPS X -B.3 PSL

Clear

SPS X -B.4 PDL

Clear

SPS X - B.5 D e f i n i t i o n s

Clear
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SP S XV V a l i d a t i o n  and Ver ification Study

SPS XV S e c t i o n  1 Introduction

SPS XV- 1 .1 Background

Cl ear

SP S XV- 1 .2 Report Organization

C l e a r

SPS XV- 1 .3 Conclusions

C l e a r

SPS XV-1.4 Recommendations

Cl ear

SPS XV Section 2 Definition Framework for Verification
and V a l i d a t i o n

SPS XV - 2. 1 Terminology History

Clear

SPS XV-2.2 Definitional Framework

Clear

SPS X V -2.2. 1 Verification Definition

Clear

SPS X V - 2 . 2 . 2  V a l i d a t i o n  D e f i n i t i o n

Clear

SPS XV -~~.3 Related Testing A c t i v i t i e s

SPS XV-2.3. 1 Correctness Proof

Clear

SPS X V - 2 .3 .2  C e r t i f i c a t i o n  V .-

C l ear
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SPS XV-2 .3.3 Pe rformance Testin g

C l e a r

SPS XV Section 3 V/V Techniques Survey

SPS XV- 3 .1 In tro d uc t ion

C l e a r

SPS XV-3 .1. 1 Computer Based Test ing

C l e a r

SPS XV-3. 1 .2 Manual Based Testing

C l e a r

SPS XV-3 .2 Verification Techniqu es

SPS XV-3.2. 1 Drivers

SPS XV-3.2.1. 1 Description

C l e a r

SPS XV-3.2 .1 .2 Use V

C l e a r

SPS XV-3.2.1.3 Advantages

Clear

SPS XV—3.2 .1 .4 Disadvantages
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SP5 XV — 3 .2.2 Test Data Bases

SPS XV-3.2 .2.1 Description

Cl ear

SPS XV-3.2.2.2 Use

C l e a r
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SPS XV-3.2.2.3 Advantages

C l e a r

SPS XV-3.2.3 .4 Disadvantages

C l e a r

SPS XV - 3 . 2 . 3  D e s i g n  V e r i f i c a t i o n

SPS XV-3.2.3. 1 Description

C l ea r

SPS XV-3.2.3.2 Use

C l e a r

SPS XV-3.2 .3.3 Advantages

Clear

SPS XV—3.2.3.4 Disadvantages

C l e a r

SPS XV-3.2.4 Execution Analysis

SPS XV-3.2.4. 1 Description

Clear V

SPS XV - 3 . 2 . 4 . 1 . 1  Program i m E v a l u a t o r  and T e s t e r  ( P E T )

C l e a r

SPS XV- 3.2.4. 1 .2 Product Assurance Confidence Evaluator (PACE)

Clear

SPS XV—3.2.4.1.3 Program Testing Translato r (PTT)

C l e a r

SPS XV - 3 . 2 . 4 . 1 . 4  S o f t w a r e  I m p l e m e n t a t i o n  M o n i t o r  ( S I M O N )

C l e a r
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V

SPS XV-3.2.4.2 Use

C l e a r

SPS XV-3.2.4.3 Advantages 
V

C l e a r

SPS XV-3.2.4.4 Disadvantages

C l e a r

SPS XV-3.2.5 Automated Network and Path Analysis

SPS XV-3.2.5. 1 Description

Cl ear

SPS XV — 3.2 .5.2 Use

Clear

SPS XV-3.2.5.3 Advantages

Clea r

Sf’S XV-3.2. 5 .4 D i sadvantages

Clear

Sf’S XV-3 .2 .6 Statistical Prediction

SPS XV-3.2.6. 1 Description

C l e a r

SPS XV-3 .2 .6.2 Use

Clear

SPS XV-3 .2 .6 .3 Advantages

Clear

SPS XV - 3 .2 .6 .4 Disadvantages

C l e a r
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Sf ’S XV - 3 . 3  V a l i d a t i o n  T e c h n i q u e s

Sf ’ S XV - 3 . 3 . 1  F u n c t i o n a l  T e s t i n g

Sf ’S XV - 3 . 3 . 1 . 1  D e s c r i p t i o n

C l e a r

Sf ’ S XV - 3 . 3 . 1 . 2  Use

C l e a r

Sf ’ S XV - 3 . 3 . 1 . 3  A d v a n t a g e s

V 
C l e a r

Sf’s XV-3.3. 1 .4 Disadvantages

C l e a r

sf’s XV- 3.3 .2 Desi gn Simulation

Sf ’ S XV - 3 . 3 . 2 . 1  D e s c r i p t i o n

C l e a r

Sf’S XV-3.3 .2.2 Use

C l e a r

SPS XV-3.3.2.3 Advantages

C l e a r

Sf’S XV-3.3 .2. 4 Disadvantages

Clea r

Sf’S XV-3 .3.3 Desi gn V a l i d a t i o n

Sf’S XV—3.3.3. 1 D escription

C l e a r

Sf’S XV-3.3.3.2 Use

Clear
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Sf’S XV-3.3.3.3 Advantages

C l e a r

Sf’S XV - 3.3.3.4 Disadvantages

C l e a r

Sf’S XV-3.3.4 Matrix Analysis and f’rob l en i Statement Language

Sf’S XV-3.3.4. 1 Description

Clear

SPS XV-3.3 .4.2 Use

Clear

Sf’S XV-3 .3 .4.3 Advantages

C l ea r

Sf’S XV -3.3 .4.4 Disadvantages

C l e a r

Sf’S X V —3 .4 Summary

Clear

SPS XV Sec t i  on ‘~ S t r u c t u r e d  P r o g r a m m i n g  P r o j e c t  S u r v e y

SPS ‘V - 4 .1 introduction

C 1

SPS X ’~-~ .2 -l its u b i s h i  bank New System - Japan

SPS XV - 4 .~~.1 Project Overview

C l e u r

Sf’S X~
’ - 4 .2.2 SPT Components

Clear

Sf’S X . - 4 .~~~.3 Test Env i r o n m e n t

Cl e a r
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5PS XV -4 .2.4 V/V

C l e a r

Sf’s XV -4.3 Ground Support Simulation Computer for ASTP —

H o u s t o n , T e x a s

Sf ’S XV - 4 . 3 . 1  P r o j e c t  O v e r v i e w  V

C l e a r

SPS XV - 4.3.2 Sf’T Components

C l e a r

SPS XV -4.3.3 Test Environment

C l e a r

S f ’ S  XV - 4 . 3 . 4  V / V

C l e a r

Sf’S XV - 4.4 Advanced Control System (ACS) - H o u s t o n , T e x a s

Sf’S XV - 4.4.1 Project Overview

C l e a r

Sf’S XV - 4 4.2 SPT Com ponents

Clear

Sf’S XV — 4.4.3 Test Environment

C l e a r

S f ’ S  X V -4 .4 . 4  V / V

C l e a r

Sf’S XV - 4.5 Earth Resources Interaction Processing System
(ERI PS) - Houston , Texas

SPS XV-4.5. 1 Pro jec t Overview

C l e a r
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Sf’S A V - 4.5.2 SPT Comm iponents

C l e a r

Sf’S XV — 4 .5.3 T e s t  E n v i r o n m n e n t

Clear

Sf’S XV-4.5.4 V/V

Clear

Sf’S XV - 4.6 FAA National A i r  Space System Supp ort Software
(NASCOR , ACEUTE) - A t l a n t i c  City , New Jersey

Sf’S X V-4. 6.1 P r o j e c t  O v e r v i e w

C l e a r

SPS X V-4 .6.2 Sf’~ Components

Clear

SPS X V-4 .6.3 rest L n v i r o n r i e n t

Clear

5kS X ’~-4 .6. 4 .// ~

C l e a r

Sf’S ‘ ‘1- - .7 Resource ‘-‘u ’ i i t o r i n g  ~vs t e ”  Fo ce S t atus — Rossl v r , V A

SPS X ’.- ’ _ V . 7 . 1  Project O i e r v i e w

Cl e a r

SPS X ’ i - 4 . 7 . 2  5 P T  C o m p o n e n s

Cl e a r

Sf’S X .‘ -4 . 7.3 T us t L r  i i  V o !~~ V e n  t.

C lear

SPS ‘ 7 - 4 7 . 4 7 / . ’

Clear
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Sf’s XV -4.8 M u l t i - O p t i c a l  Sen s or  S i m u l a t i o n  ( M O S S )  - Wes t lake , CA

Sf’S XV -4.8. 1 P r o j e c t  O v e r v i e w

C l e a r

SPS XV - 4 .8.2 Sf’T Components

C l e a r

Sf’S XV -4.8.3 Test Environment 
V

C l e a r

SPS XV - 4 . 8 . 4  V / V

C l e a r

SPS XV- 4.9 Test Control Computer Support Software (TCCSS)
G aithersburg, MD; Endicott , NY

Sf’S X V — 4 . 9 . 1  P r o j e c t  O v e r v i e w

C l e a r

Sf’S XV - 4.9.2 SPT Components

C l e a r

5f’5 XV -4.9.3 T e s t  E n v i r o n m e n t

Clear

Sf ’S X V - 4 . 9 . 4  V / V

V 
C l e a r

Sf’S XV - 4 .1O Trident AN /BQQ - 6 Sonar Software - M a n a s s a s ,  VA

SPS XV-4. 10. 1 Project Overv iew

C l e a r

SPS XV - 4 .1O .2 SPT Com p onen ts

C l e a r
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S f ’ S  XV - 4 . 1 0 . 3  T e s t  E n v i r o n m e n c

C l e a r

Sf’S XV—4. 10.4 V/V V.

C 1 e ar

Sf’S XV - 4. 1 1 Energy M anagement System (EMS) — Houston , TX

Sf’S XV - 4.1 1 .1 Project Overview —

Cl e a r

Sf’S XV — 4.1 1 .2 SPT Co m ponents

C l e a r

Sf’S XV-4.1 1 .3 Test Environment

C l e a r

sf’s XV - 4. 11.4 V/V

C l e a r

Sf’S XV Section 5 SPT Impact on V/V

S P S X V — 5 . 1  I n t r o d u c t i o n

C l e a r

SPS XV-5.2 Techniques Associated With SPT

Sf’S XV — 5.2 .1 Top Down Programming

Clear

SPS XV — 5. 2.2 Use

Clear

5PS XV- ~ .2.3 Advantages

Cl ear

Sf’S XV — 5.2. 4 Disadvantages

Clear
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S f ’ S XV - 5 . 2 . 2 . 5  S PT Impact  on Code V e r i f i c a t i o n

C l e a r

Sf ’ S X V — 5 . 3  SPT Impact  on T e c h n i q u e s  D e s c r i b e d  in S e c t i o n  3

C l e a r

Sf’S XV - 5.3. 1 D r iv e r s

C l e a r

Sf ’ S XV - 5 . 3 . 2  D e s i g n  V e r i f i c a t i o n

C l e a r

Sf ’ S XV - 5 . 3 . 3  E x e c u t i o n  A n a l y s i s

C l e a r

Sf’S XV -5.3.4 A u t o m a t e d  N e t w o r k  and Pa th  A n a l y s i s

C l e a r

Sf’S XV - 5.3.5 Functional Testi ng

C l e a r

Sf’S XV - 5.3.6 Design Si mulation

C l e a r

Sf’S XV Appendix A Software Development Cycle

Sf’S XV -A. 1 Introduction

C l e a r

Sf’S XV-A.2 Development Phase

Sf ’ S  XV - A . 2 . 1  S y s t e m  D ef i n i t i o n

C l e a r

Sf’S XV -A.2.2 System Design

C l e a r
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Sf’S ~.-A .2 .3 System Implementati on

Cl e a r  
V

SPS X i -A .2.4 System Evalu a t i o n

Clear

5P5 ,
~.-A .2.5 Rel a t i o n s h i p  of Phases

Clear

SPS XV A p p e n d i x  B SPT Fundamen tals

S P S ~~— B . 1  I n t r o d u c t i o n

Clear

Sf’S ‘- ‘~-B.2 TD5P

C l e a r

Sf’S ‘ ‘1-B . 2.1 SP

Clear

Sf’S Xi-u .2.2 Use of Subroutines

Clear

Sf’S X V-b .2.3 TDf ’

Cl ear

SP S XV - B.3 PSL

Clear

SPS X V - B . 4 PDL

Cl e a r

SPS XV -B . 5  D e f i n i t i o n s

C l e a r
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11. 3.3 A p p l i c a b i l i t y  of Structured Programming
S t a n d a r d s  and G u i d e l i n e s

The s u b j e c t  of  the a p p l i c a b i l i t y  of  S t r u c t u r e d  Pro -
gramming St andar d s an d Gui de l i n es is a dd r e s s e d in V o l um es
I , Programming Language Standards , an d IV , Data Structuring
Study  of the S t r u c t u r e d  P r o g r a m m i n g  S e r i e s .  T h i s  C h a p t e r
1 1 . 3 . 3  p r o v i d e s  d e t a i l e d  commen ts , exam p les an d recommen d a-
tions concerning any chapter within the Structured Program-
ming Series where the subject of the Programming 5ta n dards
and G u i d e l i n e s  are  m e n t i o n e d .

Sf’s 1-3 .2 Standards

a) Clear.

b) Compliance with Standard 2, “Ex p l i c i t  branching
(GOTO type instructions) is not permitted ” would
be d i f f i c u l t  to a c h i e v e .

c) A problem im is foreseen in i mplementing the structure
IFTHENELSE . Fo r exam p le , in FORTRAN to implement IF
A EQ D THEN A=B ELSE A=C , it would follow to use
IF(A .EQ.D) A=B
A=C ,
but this w i l l  set A=C always.
By using a GOTO it could be stated

IF(A.EQ.D) GOTO 100-0
A=C
GOTO 1100

1000 A =B
1100 .

This m a i n t a i n s  the IFTHE N ELSE structure.

d) We would rec ommend that this standard be removed. A
g u i d e l i n e  should replace it. The g u i d e l i n e  should
be stated “ E x p l i c i t  bran c h ng (GOTO type instructions )
is permitted only in the forward direction ” . The in-
clusion of the condition m a i n t a i n s  the flow from top
to b otto nm of the l i s t i n g .  Continuity and ease of read-
ing w i l l  be retained.

Sf’S 1-3.3 Guidelines

a) Clear. T he use of g u i d e l i n e s  for a pr oject has
always improved the p erformance on a contract.
Basic rules for assis t i n g  the programmer in
accom ~m p l i s h i n g  the task in a u n iform manner are
used extensively by small contract ors.
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V .

Sf’S 1-4 .2.2 .1 TDSP in Jovial J73 and J73/ 1 IFTHENELSE

a ) c l e a r
b) recommend l a b e l i n g  “ENDIF ”

Sf’S 1-4.2 .2.2.1 TDSP in Jovial J73 and J73/ 1 D O W H I L E

a) clear V

Sf’S 1-4 .2 .2 .2 .2 TDSP in Jovial J73 and J73/ 1 DOWNT IL

a) cl ear , but exceptions are getting extensive
d) recom imm u end l a b e l i n g  “DO UNTIL (P) and “EN DDO”
e) Example

“DO UNTIL (P) 01010

NAME:  C ode A
IF NOT (P) ; GOTO NAME;

“ENDDO D 1O 1O”

with labels , the beginning and end of the loop are

~j~~~j~y ide n t i f i e d , this adds to the readability.
Indentation is an attempt to add clarity but due
to the possible length of code A a label would
m ii ake the loop stand out. Also if n e s t e d  l oo p i n g
were used then the label would help even more in

V 
p r o m o t i n g  r e a d a b i l i t y .

Exa m p l e

CODE A
W HILE (f’);

BEG I N
CODE A;
CODE B;
W HILE (q):

BE G IN
CODE B ;

E N D ;
“ENDWHILE ”

E N D ;
“E N U4 H ILE”

or

“ D O U N T I L  D U O 1 2 O ”
CODE A
WHILE (P);
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BE G IN
CODE A ;
‘ DO IJNT I L  DUO 11 O ”
CODE B;
WHILE (q)

BE GIN
CODE B ;
END V

“ E N D W H I L E  000110 ”

END;
“ E N L ~W H I L E  D U O 1 2 O ”

1 1- 1 4 6
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Sf’S 1-4.2.2.3 TDSP Jovial J73 and J73 /1 Case figure

a ) c l e a r

d) recommend that indentation be greater , at least length
o f num b er. The followin g 2 exam p l es show the g ui d e-
line indentation in the first and the recommended in-
d en ta ti on i n the second.

E x a m p l e  1

S W I T C H  n u m e r i c :  formu la ;

[n u mn be r ]
c o d e  A ,

[number]
c o d e  B ,

[number ]
code C,

ENDSW ITCH

Example 2

S W I T C H  nu mer ic : fo r m u l a ;

[n u nib e r]
c o d e  A

[n u in b e r]
code B

[n u i be r J
code C

END SW I TC H

Even this simple example shows that the transfer
location is readily disce r nable from the code por-
tions of the program. This would be especially
beneficial when the code portions are greater than
a few statements.
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SPS 1-4.2.2.4 TD5f’ in Jovial 373 and 373/1 Include

a)  C l e a r

Sf ’S 1 - 4 .2 . 3 . 1  R e s t r i c t e d  J o v i a l  3 73  S ta temen t  Usage

a)  C l e a r

SPS 1-4 .2 .3 .2 Program Organizat ion

a)  C l e a r

sf’s 1 -4 . 2 . 3 . 3  Comments

a) Clear

d) We recomnmen d that comment s be included to ensure
m a i n t a i n a b i l i t y  of the code. By including them
in the li s t i n g  they are more likely to remain
with the program and the PSL w i l l  not have to
be searched to obtain them.

Sf’S 1—4 .2.3.4 identif ying and Form atting Conven tions

a ) Cle a r
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sf’s 1- 4 .3 .2 .1 JOVIAL 33 IFTHENELSE

a)  C l e a r

d) Recommend the in c l u s i o n  of comment “ENDIF ’

Sf’S 1-4 .3 .2.2.1 Jovial J3 , DOWH ILE

a) Clear , the complexity of u t i l i z i n g  flags overrides
its clarity

Sf ’ S  1 - 4 . 3 . 2 . 2 . 2  J o v i a l  33 , D O U NT I L

a) Clear

Sf’S 1-4 .3 .2 .2 .3 Comm ipound DO Loops

a) Clear

Sf’S 1- 4 .3 .2 .3 Case Figure

a)  C l e a r

SPS 1-4 .3 .2 .4 Include

a) Clear

SPS 1- 4 .3.3 .1 Restrictions

a )  Clear

Sf’S 1- 4 .3 .3 .2 Program Organization

a) Cle ar

Sf’S 1-4.3 .3.3 C o m m e n t s

a ) C l e a r

Sf’S 1— 4 .3 .3 . 4 Indentation and Format Conventions

a )  C l e a r

11 -14 9
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Sf’S 1-4.4.1 FORTRAN General Comments

a)  C l e a r

The General Comments concerning FORTRAN are generally
n e g a t i v e , which is the common attitude among computer
s c i e n t i s t s  and v e n d o r s  p r o m o t i n g  o the r  l a n g u a g e s  w h i c h
r un onl y on a limi ted num b er of com pu ters . However ,
s i n c e  FORTRAN is  the mos t  w i d e l y  used l a n g u a g e  for
application programming and also creates the least
problems in transferring programs from one type of
co mputer to another, viable techniques wi l l  have to
be established to allow Structured Programming in
FORTRAN. V

SP S 1-4 .4 .2 TDSP in FORTRAN

a) Clear

Sf’S 1-4 .4 .2 .1 IFIHENELSE

a) Clea r

With the i n c l u s i o n  of the boolean .NOT. in the
statem iment the complexity is increased which runs
opposite to the goals of structured programming. Use
of the relational operators ( . N E .  , .GT . , .LT. , .LE.
a llowe d in the lo gi cal FORTRAN IF w oul d d ecr ease th e
u n g a i n l i n e s s  of the statement and clearly denote to
the reader the intent of the tested condition which
w i l l  r e i n f o r c e  the comment  EN000 t e r m i n a t i n g  the l oop .

Sf ’ S  1 - 4 . 4 . 2 . 3  C a s e  F i g u r e

a)  C l e a r

Sf ’ S 1 - 4 . 4 . 2 . 4  INCLUDE C a p a b i l i t y

a) Cle a r , but a cumbersome solution i s presented.

b )  Compliance with the standard to use the “IN CL UDE ’
capability would present no problem since it is
generally alre ad y implemented on a sophisticated
c o m m e r c i a l  t i m e  s h a r i n g s y s tem . S ee F i gu r e  1 1 . 3 . 3 - i
which is an excerpt from an internat ional time shar-
ing service FORTRAN user s manual.

The INCLUDE feature is not a v a i l a b l e  on smaller in-
house compu ter systems or at Government i n s t a l l a t i o n s .
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INCLUDE CARD

Freq uent ly in a g roup of programs and s ubpr og ra r -ns , a ser i f ’ s  of s t j te r ner l ts  a re id , n t , ca l  in ea’ :h pi’ jram .
Spec if ication state m ents are ty p ical such as DIMENSION . COMMON , EQUIVALENCE etc . Groups of
executa ble statem e nts may also be duplica ted among programs.

A feature of the FORTRAN compiler , the INCLUDE card is also a f ” , j t i i ,e of th e HFO RTEX compiler . It
a llows one or more st atements to be “ pu lled in ” from a MACU B type file , instead of appear in g expl i c i t ly
in eac h pro gram . This feature can be used to si gn i f icantly re duce the physical size of source programs th at
are mod u lar ized , It also allows rapid change of items that are common to many programs (e .g. , COMMON)
w ithout havin g to change all the affected progr ams.

In order to use th e INCLUDE featur e , one or more sequences of leg it i mate FORTRAN statements are placed
in one MAc LIB type fil e (using the MACLIB command ), an d one or more MACLIB fi les are specifi ed (using
the GLOBAL command) for automa tic searching during compilation .

Each sep arately named sequence of stat ements in a MACL IB is called a member . When an INCLUDE card is
encountered , every G LOBAL MACL IB file is searched for a member w it h the appropriate name. When found .
a ll of th e statements in that member are cop ied into the program being compiled replacing the INCLUDE
ca rd.

INCLUDE ca rds arc wr itten:

lNCLt rty nembernm (b indi cates a blank character)

where INCL begins in column 1 , memb errs m beg ins in column 7 and memhe rnm is any l to 8 character
name. MA CLIB type f i les to be used with FORTRAN arc created and used as fo l lows:

1. Create each member as a separate f i le with f i letype of COPY (or with f i l etype FORTRAN and then
alter to the f i l etyp e COPY).

2. Use the MACL IB GEN command to generate a MACL IB t ype file from t he COPY file s containi ng the
ind iv idual members. Members can also be added or deleted using the MACL IB command, (See the
VP/CSS Reference Manual. Form 106 , for details about t he MACLIB command .)

3. Before comp i lat i on of a program that contains INCL cards , specify the MACLIB file(s) to be searched
using the GL OBAL MACL IB command .

4 . Compile the program( s).

Figure 1 1 . 3 .3 - i .  Description of the IN CLUDE c a p a b i l i t y  of
a c o m u m n e r c i a l  t ime s~i a r i n y  s y s t e m .
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EXAMPLE

xx . xx . xx ed it alp ha copy as f o r t ran
NEW FILE ,
INPUT:
common /b iII/ abc , def

common /~ane/ jk ( 12) ,  lmz , ~k;
EDIT:
f i le

x x . xx ,xx  mac li b yen hcop y alpha

x x .xx ,xx pr intf gamma fo rt ra n

BLOCK DATA
INCL AL PHA

DATA IJK/ 12 0/
DATA ABCJ 15.0/
END

xx .xx.xx glo bal macl ib hco py

xx .x x .xx hfortex gamma (opt 1)

x x. xx . xx

NOTES

a. No special co mpiler o ptions need be specif ied to use t his facil ity.

b. The INCLude facility is not recu rsive .

ERROR MESSAGES

1. MACL lBnam e NOT OPENED. - .09

A MACLIB fi le specifie d in the GLOBAL command wa s not found on d isk - Success ful compilat ion

of t he program is possib le only if al l membe rs to be INCLuded are available f rom othe r MACL lBs.

2. In the exam ple above the following messages woul d be gene rated and t he compi lation of t hat p~nti c t i lar

program would t erminate if ALPHA was not fou nd in HCOPY

MEMBER AL PHA NOT FOUND IN AVAILAB LE LIBR ARIES.

NUMBER LEVEL FORTRAN H EXTENDED ERROR MESSAG ES

IFE4O1I 16(U) COMPILAT ION DEL ETED, A MESSAGE FOR AN

UNRECOVERABLE ERROR HAS B{ EN ISSUED.

Figure 11. 3 .3 -i (continue d). Desc ription of the INCL UDE

ca p a b i l i t y  of a comme rcial time sha ring system.

1 1- 1 52
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d ) It is reco m ii m ne nde d t ha t  the Gove rnmen t  make th is
f e a t u r e  a v a i l a b l e  on t he i r  s y s t e m s .

Sf’S 1-4. 4.2.2.1 DOW I-iL LE

a) Clear , however a clea re r im p lemen ta ti on of the
DOWH I LE  se gment  w o u l d  be

C DOWH ILE I.LE.K DWO O1O
IF (J.LT.K) GOTO 0030
JO 0010 I=J ,K ,L
CODE A

0010 CONTINUE

C END DO WH ILE  DWO 0 1 O
0030 CONT i NUE

In this method the compiler takes care of the index
of the DO. It is not left up to the programmer to
e n s u r e  the i n c r e m e n t a t i o n  of the index in Code A , which
is a p o s s i b l e  s o u r c e  of e r r o r .

Sf ’ S 1 — 4 . 4 . 2 . 2 . 2  000N T I L

a ) Clear - T~ ’~ same comm n ents that apply to DOWH ILE apply
here.

Sf ’ S  1 - 4 . 4 . 2 . 2 . 3  The F O R T R A N  DO

a) Clear.

O ii issio n of the CONTINUE statement w i l l  detract from
the c l a r i t y  of  the p r o g r a m .  I n c l u d i n g  the C O N T I N U E  in
structured p rograms w i l l  aid readability .

SPS 1- 4.4 .3.1 Restricted FOR TRAN Statement Usage

a) Clear

b) Considering that the use of GOTO statement is
supposedly forbidden in Structured Programming,
it is m i l d l y  amusing to see how often it is
a c t u a l l y  employed to imp le iii ent structured
F O R T R A N .
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SPS 1-4 . 4 . 3 . 2  Prog ram O r g a n i z a t i o n

a ) C l e a r

S f ’ S  1 - 4 . 4 . 3 . 3  Comments  
-

a) Clear

Sf ’ S 1 -4 .4 . 3 . 4  S t a t e m e n t  N u m b e r i n g

a)  C l e a r

d) Recommend :  It is a d v i s a b l e  to use range s  o f numbers
wi thin s ub se gmen ts to enhan ce se p ar at ion of se gmen ts ,
such as numbers 0010 through 0990 for subsegment one
and numbers  3000 th rough  3990 for  s u b s e g m e n t  t h r e e .

Sf’S 1-4 .4.3.5 Continuation Cards

a ) C l e a r
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SPS 1 - 4 . 4 . 3 . 6  S ta te m m i en ts

a)  C l e a r

It should not be necessary to start executable code
in c o l u m n  10 if a p p r o p r i a t e  comment  l i n e s  are  used
to offset descriptive material.

Sf’S 1-4 .4.3.6 .1 Assignment Statements

a) The exam imple does not show indentation by six columns.
It would seem that proper interpretation of the guide-
line would call for the indentation of the continuation
lines beyond the equal sign following the variable name.

Sf ’ S  1 -4 . 4 . 3 . 6 . 2  Common S t a t e m e n t s

a )  C l e a r

5PS 1-4 .4 .3 .6.3 Type Statements 
V

a )  C l e a r

b) The rule of using one line for each dimensioned vari-
able could be complied with. However , 4 problems
have been experienced:

A l l  4 disadvantages result from the leng th of program
l i s t i n g  generated by this technique.

The first is the d i f f i c u l t y  in reviewing the program.
It i’ s often desirable to observe the entire printout
which becomes excessively long and unmanageable with
the dimension information strung out as suggested.
E x p e r - i e n c e  has s h o w n  t h a t  a l i s t i n g  of four  pages
is the maximum that is easy to handle. Programs of
reasonable compl exity often w i l l  f i l l  all 4 pages with
the dimensi o n a l  information and leave no room for ex-
ecutable code . This runs counter to the basic philosophy
of structured programming, namely to bring the program -

‘
i n to clea r view.

The second and third pr oblems relate to the expense
incurred in p r i n t i n g  the programs. A l l  3 env i ronmen t s
used by the small contractor: in -house , time sh aring
and Government computing systems , w i l l  increase their
s u p p l i e s  cost inversely pr oportionately to the amou nt
of i n t o r m a t i o n  contained on each line of l i s t i n g s .
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The third problem is not as readily apparent but
w i l l  show up in i n c r e a s e d  c o m p u t i n g  cos t  for  t ime
s h a r e  s e r v i c e s .  The c o m m e r c i a l  t ime sha re  vendor
recoups  h is  c o s t s  by c h a r g i n g  user s  p ropor t i o n a t e l y
for  the amount  of r e s o u r c e s  e m p loyed .  One of the
p a r a m e t e r s  in the genera l ly  c o m p l i c a t e d  c o s t  f o rmu la
is the nunmber of 1/0 ope ra t ions p e r f o r m e d .  P r i n t ed
ou tp u t i s u s u a l l y charged on a per—line basis. There-
fo re , i t three dimensioned variables were allowed for
each l i ne , the cost for this portion of the listings
would be reduced by 66k. Appropriate spacing between
the names w o ul d ma i n tai n the rea d a bi lit y of the lis t-
ing. Figure 11. 3 .3 - 2 shows the gu i d e l i n e  method and

V Figure 11. 3 .3-3 contains the alternative suggested.

R~~ L AAAAAA ( 15)
1 ,E~Bt3BBB (12)
2 ,CCCCCC (55)
3 , DDbDD LX 4S)
4 ,~~EEDDD(10)
5 ~~ 1~f l I~( 13 )
6 , S P 0 0 0 L ( 3 2 )
7 ,5P0002C35)

,SP0003 (27)
9 ,5F0004(13)
A ,5P0099(19)
B ,SP0 1 00(32)
C ,TX0001 (15)
D ,1X0002

, 1X0005
I. , 1xee!0
G ,TXOe11
H ~~iU* (105)

Figure 11. 3.3 -2. Structured Programming g u i d e l i n e  method
of applying  TYPE statement.

H ~.AL
1 A A A A A A ( 1 5 )  , B B B B E 3 B ( 12 )  , CCCCCC ( 55 )
2, LWDLiL)1X45) ,~~~~L)L)L)( ~ø) ,H~H~fl~

( 13
3, S?0003C32 ,SP0002 (35) ,SP0003( 27)

SP0099( 19) 9 SPO100 ( 32) ,TX0001 ( 15)
5, 1X0002 ~ TX @0Q ’ 5 ,P (0 0 1 0
6, T X O O I L  ~~~~~~ ( 1 0 5 )

Figure 11. 3 .3-3 . Suggested alternative method of applying
TYPE statement.
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The fourth problem it also relates to the increased
costs of u t i l i z i n g  the proposed type statemnents.
S tora g e cos ts for lon ger p ro g rams are na turall y
h i gher than for smaller programs. Efficient
s t o r a g e  me thods  a re  a v a i l a b l e  on c o m m e r c i a l t ime
sharing systems as shown in Figure 11. 3.3 — 4 where
a 13 to one saving was realized. However , this is
often not the case on either Government or small
in-house com puter systems.

14.35.35 ‘L SMPL 1 1~ORTJkA~J

~IPL 1 i~ORT~ M P 013

14.36.24 ‘~~~. SMPL I 1~ORThM OUTEr }—ACK

~D1 T:
> 1 IL

14.36.55 ~L SM PL 1 l OhT*
kIL~.NAME IIL ~.T~’Pk. ~4OLi E I Tk.tlS
SIPL I I’ORTHAN ? P 001
SIPL 1 ~ ORT hA>J p 0 1 3

14 .37 .13 >EDI T SMPL I IORTR AN P 1~4bY U~JPA CK
kijIT:

C SAMPL E. 1~ORTHAN HL1~.
s.1p 00010

Figure 1 1.3.3-4. PACKING and UNPACKING of program and data
files on IBM 370/168 System used by W. W.
Gaertner Research , I nc. The SM PLI FORTRAN
file is compressed by a factor of 13.

Sf’S 1-4.4 .3.6.4 FORMAT Statements

a ) C l ear

Sf’S 1-4.4. 3.6.5 READ or WRITE State m ents

a ) Cle a r

SPS 1-4 .4 .3.6.6 IF State ment

a)  C l e a r

Putting the GOb of an IF statement on a separate
line with the same indentation as the m u l t i p l e  con-
di t i o n s  hides it from view. Pe rhaps this is the
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desired effect for structured GOTOless programming. H ow-
e ver , a program nmer reading the listing would want to know
th ree items o f i nforma t ion a b ou t the s ta temen t :

1. The object of the statement. In this case the
“ I F ’  portion is clearl y vis i b l e .

2. The conditions of the statement. Below the
‘IF ” the test parameters are c lear l y indented.

3. The action the statement w i l l  tu ke. The ‘GOTO ” ,
h o w e v e r , is buried with the test parameters.

A technique to expose the third item would be to place
the GOTO portion to the ri ght of the last test condi-
tion as shown in Fi gure 11 .3.3- S . It can be seen from
this i l l u s t r a t i o n  that the required action of the state —
t ent is immediately eviden t.

IF (A .GT .B .OR.
1 C.LT.D .AN D.
2 X . E Q . J  ) GOTO 0100

Fi g u r e  1 .3.3 -5. Su ggest e d technique to expose the
act i on of an IF state r ’ent.

Sf’S 1-4.4.3.6 .7 DATA Statement

a) Cle a r V

It w o u l d  not detrac t from tre progra m l i s t i n g  read-
a b i l i t j  to p~ t m u l t i p l e  DA TA St ate ’-~en t s on a l i n e .
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SPS 1-4 .5.2.1 IFT H ENELSE

a) C lear. There is no standard here. The implementa-
tion of IFTHENELSE is left to the programmer.

Sf ’ S  1 - 4 . 5 . 2 . 2 . 1  D O W H I L E

a )  C l e a r

Sf’S 1-4.5.2.2.2 DOUNTIL

a)  C l e a r

Sf’S 1—4.5 .2.3 CASE Figure

a)  C l e a r

T h e o bj ect of th e CA SE st at emen t i s clearly a vaila b l e
in COBOL but under a different name that states exact-
ly what should be accomplished , n amel y G OTO DE-
PENDIN G ON

Sf ’ S 1 - 4 . 5 . 2 . 4  I n c l u d e

a) C lear

Sf’S 1-4.5.3 .1 Restricted ANS COBOL Statement Usage

a) Clear

Sf’S 1-4.5 .3.2 Program im Organization

a) Clear

Sf’S 1-4.5 .3.3 Comments

a )  C l e a r

Sf’S 1-4 .5 .3 .4 Indentation and Formatting Conventions

a) Clea r
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Sf ’ S 1 - 4 . 6 . 2  TAC PO L

sf’s 1-4 .6 .2 .1 IFTKE NELSE

a ) C l e a r

Sf ’S 1- 4 . 6 . 2 . 2 . 1  D O W H I L E

a ) C l e a r

Sf’s 1-4.6.2 .2 .2 DOUNT IL

a ) C l e a r

Sf’S 1-4.6.2.2.3 TAC POL DO (Compound DO)

a ) C l e a r

Sf’s 1-4 .6 .2 .3 Case

a ) Clear

Sf’S 1-4 .6.2.4 Include

a) Clear

Sf’S 1-4 .6 .3 .1 Restri cted TACPOL Statement Usage

a)  C l e a r

Sf ’ S  1 - 4 . 6 . 3 . 2  P r o g r a m  O r g a n i z a t i o n

a)  C l e a r

Sf’S 1-4 .6 .3 .3 Comments

a ) C l e a r

SPS 1-4 .6 .3 .4 Indentation and Formatting Conventions

a) Clear
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Sf’s 1-4 .7 AN/ G YK -1 2 ASSEMBL Y Language (MOL)

Sf’s 1- 4 .1.1 General Comments

a)  C l e a r

Sf’s 1-4.7 .2.1 IFTHENELSE

a)  C l e a r

SPS 1-4.7.2.2 DO

a) Clear

Sf’S 1-4 .7 .2 .2 .2 DO Indexing

a)  C l e a r

Sf ’ S  1- 4 . 7 . 2 . 3  C a s e

a)  C l e a r

Sf’S 1—4.7 .2.4 Include

a) Clear

Sf’S 1- 4.7.3.1 Restricted MOL Statement Usage

a) Clea r

SPS 1—4 .7.3.2 Program Organization

a)  C l e a r

Sf’s 1-4.7 .3.3 Co mmen t s

a) Clear

SPS 1-4.7.3 . 4 Indentation

a) Cle ar
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SPS 1 - 4 .8  IBM S / 3 6 0  A s s e m b l y  Language

Sf ’S 1- 4 . 8 . 2 . 1  I FT H E N ELSE

a)  c l e a r

Sf’S 1-4 .8.2.2 DO

a ) C l e a r

sf’s 1-4.8.2 .2 .2 Indexing DO

a ) C l e a r

Sf’S 1-4.8.3 .3 Case

a ) C l e a r

Sf ’ S 1 - 4 . 8 . 2 . 4  i nc l ude

a)  C l e a r

Sf’S 1-4 .8.3 .1 Restricted S/360 Assembly Changing Stateme nt Usage

a) Clear

Sf ’ S 1- 4 . 8 . 3 . 2  P rog ram O r g a n i z a t i o n

a) Clear

SPS 1-4.8 .3.3 Comments

a )  C l e a r

Sf’S 1-4.8 .3.4 Indentation

a)  C l e a r
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Sf’S 1 - Appendix A Efficiency Considerations

Sf’S 1-A. 1 Introduction

a) Clear

Sf’S I-A.2 Com ii p il er Code Generation Inefficiencies

a )  Clear

Sf’S I-A.3 Simulation Inefficiencies

a)  C l e a r

Sf’S I-A.4 I mmmproper Source Language Usage

a)  C l e a r

Sf’S I— A. 5 V i r t u a l  storage

a) Cle ar

SP5 I— A.6 Efficiency Summary

a) Clear

The efficiency of structured v ersus unstructured
coding has not been fully verified by actual case
studies. The y must wait until precompilers are
a v a i l a b l e .

One area where S t r u c t u r e d  P r o g r a m m i n g  may c r e a t e
prob l emns is that of r e a l - t i m e  a p p l i c a t i o n s .  These
are generally w ritten in as sembly or machine language
because of the i n e f f i c i e n c i e s  introduced by any higher-
order language. It is quite l i K e l y  that the SP coding
conventions w i l l  im i t r oduce certain ineffici encies of
ex e c u t i on which n ay a d v e r se l y a f f e c t  the  a b i l i t y  to
meet response ~i’nes in r e a l - t i m e  a p p l i c a t i o n s .  There-
fore , a study s p e c i f i c a l l y  d e a l i n g  with Structured
Programming for real -time a p p l i c a t i o n s  m ight be
ind i cated.
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Sf’S I - A p p e n d i x  B A d d i t i o n a l  S t r u c t u r i n g  C a p a b i l i t i e s

SPS 1-8 .1 I n t r o d u c t ion

a )  C l e a r

5 PS 1 - B . 2  S e a r c h

a)  C l e a r

Sf’S 1-8.3 DUEXIT

a) It is not clear from its wording or the example
shown in page B— 4 what the DOEXIT verb is attempt-
ing to accom p l i s h . The in d i ca t ion f rom the co d in g
is that (q) is tested at the first occurrence of
DOEXIT. In reality the condition (p) is tested
at this point due to the fact that a DOUNT IL has
i n i t i a t e d  the segmen t .

sf’s 1-8.4 Compound DO Loop

a)  C l e a r

Sf’s 1-8 .5 Expanded Case Statement

a)  C l e a r

Sf’S I-B.6 Interrupt Handling

a ) Clear
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Sf’S IV Data Structu ring Stud y

s~ s i v  - Section 1 Introduction

Sf’S 1V -1 .l Background

Clear

Sf’S IV -1 .2 Report Organization

Clear

Sf’S IV -1 .3 Conclusions
V 

Clear

1. “No single technique or set of techniques has
been shown to be e i ther necessary or su fficient ” .

2.  ‘ C . A . R .  Hoa re  and J .  E a r l e y  w o r k s  c o n s t i t u t e  f i r s t
steps toward a formalized theorem , b ut much remains

~o be done ” .

3. E . W .  Dijkstra - attentive to data flow throughout
the d e s i gn p r o c e s s .

4. Use what ’ s a v a i l a b l e  from ii Hoare , Earley and Dijkstra
and Structured P rogramming.

5. Data de finition and/or data flow techniques not in
v i o l a t i o n  or lim i t e d  by St ructured Programming.

Sf’S 1V -1 .4 Recommendations

1. Add the INCLUDED BY table

2. Provide T r a i n i n g

3. Develop standards , etc.
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Sf’S IV - S e c t i o n  2 L i t e r a t u r e  Su rvey

Sf’S IV -2. 1 I n t r o d u c t i o n  and Ground R u l e s

C l e a r  - no te  g round  r u l e s

Sf’S IV-2.2 E. W. D i j k s t r a

C l e a r , b a s i c  paper  and l e v e l s  of a b s t r a c t i o n  and
s e m a p h o r e s

Sf’S IV -2.3 C.A.R. H o a r e

C l e a r  - 8 da ta  c a t e g o r i e s  d e f i n e d

Sf’S IV -2.4 N. Wirth

C l e a r  - Da ta i s ref i ne d , decomposed and structur ed
along with the task

Sf’S IV-2.5 D. L. f’arnos

C l e a r

“Dr. Parn os points out that the proposed technique is
no t compellingly better for small pr ojects (those en-
gaging a single team )’ .

SPS IV -2.6 J. Earley

V 
C l e a r

“ optimize the dynamic usage , rather than the static
V representation ” by utili zation of ‘ v-graph” .
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Sf’S IV - 2 .7 H. 0. M i l l s

Clear

“ technique for associati ng data structures with the
program segm im ents resulting from the top down process ”

Sf’S Iv- 2.8 B. H. L i s k o v

Clear

expansion of “levels of abstraction ’ and application

Sf’S IV-2 .9 S. E. M a d n i c k  and J . W .  A l s o p  II

V Clear

a p p l i c a t i o n  of “l e v e l s  of abstraction ”

Sf’S IV - 2.1O W.P. Stevens , G.J. M yers and L.L. Constantine

C l e a r

1) m i n i m i z e  the “d egree of co u p l i n g ” of d a t a  b e t w e e n
modules

2) five steps to implement input, process and output.

Sf’S i ’~ - Section 3 Problem Anal ysis

Sf’S IV - 3.1 introduction

Clear

Sf’S IV- 3.2 Data H a n d l i n g  P r o b l ems

Sf’S IV - 3.2 .1 Language I n c o m p a t i b i l i t y

Clear
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Sf’S IV -3.2.2 D a t a  R e f e r e n c e  M i n i m i z a t i o n

C l e a r

Sf’S IV-3.2.3 Usage Accounting

C l e a r

sf’S IV - 3.2. 4 Data Retention vs. Regeneration

Clear

Sf’S IV -3.2. 5 Invariance Determination

Clear

Sf ’ S I V - 3 . 2 . 6  D e s t r u c t i v e  I n t e r a c t i o n

Clear

Sf’S IV - 3.2. 7 D i f f i c u l t  Development Conditi ons

Clear

SP5 Il - Section 4 Data Techniques

Sf’S IV- 4 .1 Introduction

Clear

Sf’S IV - 4.2 Data Declaration Techniques

C l e a r

A problem that can arise when the data segment is
separated from the program s e g f e n t  is the obscurity
of the data d e f i n i t i o n s .  For e x a -~- cl e , when mixed-
mode arith m e t i c  is ca r ried out , many compilers w i l l
not flag the occurrence with a warning m essage. The
results of the operation may be in correct when the
program executes and may not be evi d e n t  until later
in the processing. The mixed -mode state m ent would
not be readily apparent to the pr ogrammer unless
t n e  data de f i n i t i o n s  were placed close to the er-
r oneo u s co d e .
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Sf’S IV - 4.2. 1 Data  D e c l a r a t i o n  S t a t e m e n t

C l e a r

The data ha n d l i n g  and m a n i p u l a t i v e  techniques of a
la n guage are important considerations in the selec-
tion of the language or languages to be used for a
given application. Proper design preparation limits
the need for m n u l t i p l e  languages. Rather than deal
with the inherent design differences of the various
languages which the Sf’S clearly explains, the small
contractor could tend to try to exhausting the cap-
ab i l i t i e s  of a single selected language before re-
sorting to other languages. It is less likely that
the s m ii a ll contractor w i l l  apply m u l t i p l e  languages
in a ccomplishing a given task and encounter the
problem of m u l t i p l e  data d ef i n i t i o n s  of the same
data. However , the subsection does present a viable
solution when required.

S f ’ S  I V - 4 . 2 . 2  Da ta  D e f i n i t i o n s  as S o u r c e  Segm en ts

Th i s subsect i on defines “ global” and “ l o c a l ”  data.
It also describes good progra m m ing conventions that
the small contrac tor would usually adopt. However ,
the information in its last paragraph is confusing.
In p a r t i c u l a r , the statemnent ‘ I n  a controlled top
down  p r o g r a m m i n g  e n v i r o n m e n t  ( one  in w h i c h  s o u r c e
segments are scann ed for INCLUDE statements) it is
n e c e s s a r y  to p r o v i d e  an i d e n t i f i c a t i o n  m e c h a n i s m  for
d a t a  s e g m e n t s ,  so t h a t  the p r o g r a m m i n g  s u p p o r t  l i b r a r y
can di s c r i m i n a t e  data and pr ogram segments to insure
that the INCLUDE is present bef ore the in c l u d e d  seg-
ment is entered. ”

The interpre tation of the above sentence is that pro-
gram segments in the programming support library are not
d i s t i n c t l y  i d e n t i f i e d  but  run c o n t i n u a l l y  and i t  is  up
to the programmer to select a series of statements
f r om the ii br ary . However , data segments must be
e n t e r e d  with start and end i d e n t i f i e r s  so they may
be selected by that identifi er.
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Sf’S IV-4.3 Data Structures

SP5 IV -4.3. 1 Data Structure Definition

R e f e r e n c e s  to l a n g u a g e s  not c o v e r e d  by the S e r i e s
migh t  be el i m i n a t e d .

5 PS IV - 4 . 4  Da ta  Se ts

Sf’S IV— 4 .4. 1 Data Set Usage Accounting

C l e a r  and most  l i k e l y  ve ry  use fu l

Sf’S IV-4.4.2 Data  Set  s t o r a g e  S e l e c t i o n

C l e a r

Sf’S IV-4.4.3 Data  Set  R e g e n e r a t i o n

C l e a r

SPS IV - 4 . 4 . 4  Da ta  Set  S t a g i n g

C l e a r

Sf’S IV- 4.5 Recording Data Usage and Invariance

Clear

Sf’S iv Appendix A CO-ROUTINE DESIGN

C l e a r

What does this have to do with Data Structuring ?

Sf’S IV A ppendix B Subroutine and Macro Usage Accounting

C l e a r

11-170

- - - V -

-



V _ - V-- V 
V -V —— V 

—

Sf ’S IV - B . 1  A c c o u n t i n g  T e c h n i q u e

Clea r

Ra th er than confuse the i ssue by u t il i zin g one v erb
to signify CALL , INCLUDE a nd MACRO, it would be
m uc h c learer  to le t an a c c o u n t in g rou t ine d e te r-
mine the usage of the variables , which is the de-
sired goal. If it is not desirable to develop
such  a r o u t i n e ,  w h i c h  w o u l d  be the c a s e  w i t h  a
small contrac tor accessin g a t inm e sh ar i n g sys tem ,
the EDITOR capability to search an enti re file for
the occurrence of a string could be used.

Sf’S IV -B.2 Librarian Macro Language

C l e a r

1 1 — 1 7 1
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11. 3 .4 Chief Programmer Team

The subject of the Chief f’rogran imer Team is addressed
in Volum e X , C h ief Pro g rammer Team Op era t io n s Descri pt ion
of the S t r u c t u r e d  P rog ramming  S e r i e s .  T h i s  C h a p t e r  11.3 .4
pr ov i d es d e ta i l e d comments , exam p l es  an d r ecomm end a t ions
c o n c e r n i n g  any c h a p t e r  w i t h i n  the S t r u c t u r e d  Prog ramming
Ser ies where the subject of the Chief Programmer Team is
men t i o n  e d .

Sf ’ S X C h i e f  Programmer  Team O p e r a t i o n s  D e s c r i p t i o n

Sf ’ S X S e c t i o n  1 i n t r o d u c t i o n

Sf’S X -1 .1 Background

C l e a r

Sf’S X -1 .2 Report Organization

C l e a r

Sf’S X -1 .3 Conclusions

Cl ear

Sf’S X -1 .4 Recom it mendation s

C l e a r

Sf’S X Section 2 CPT Descript i on

Sf ’ S X - 2 . 1  I n t r o d u c t i o n
Clear

note - h i g h l y  competent people

Sf ’ S X - 2 . 2  Team O r g a n i z a t i o n
Clear

Sf’S X— 2 .3 Core Members

The chief programmer as described in Volume X of the
Sf’ Series is a senior programmer with ma nagement c a p a b i l i t i e s .
The small contractor often has a core of chief programmers each
w i t h  a s o l i d  s o f t w a r e  b a c k g r o u n d  in various languages fron t machine
code to HOLs. in a d d i t i o n , these i n d i v i d u a l s  u s u a l l y  possess
broad knowledge of various operating systems and hardware. They
us u a l l y  possess the m it anagement c a p a b i l i t i e s  for working with both
backup progra m m n ers and consultants. As a matter of fact the
majority of progra m ming personnel employ ed by a small contractor
a r e  c a p a b le of exercising the duties and r e s p o n s i b i l i t i e s  of
the chief programmer , even though they may be the sole program-

11-172



miter on a specific project.

The backup programmer at a small contractor ’ s i ns tal la -
tion is a peer of the chief programmer . As the scope of the
projects vary , the chief and backup programmer often switch
their tasks depending on which is more competent for the par-
ticular project.

The secretary/librarian m ember of the CPT is usually
a secretary who, in general , does not work full time on
progra m ming support , since the need for this function is
g r e a t l y  r educed  in the s m a l l - c o n t r a c t o r  e n v i r o n m e n t  w h e r e
program mim ing is generall y carried out on-line rather than
in batch m ii ode. The handlin g  and storage of cards is
generally eliminated.

Sf’S X-2 .2 .2 Support Members

The CPT of the s m a l l  contractor u t i l i z e s  support members
on a part time basis more often than on a full time basis.

Sf’S X -2.3 Support Technology

Top down progra m m it ing has been used by the competent
small contractor for many years.

Sf’S X— 2.4 Var i a t i o n s  on Team Structure

Clear

SPS X -2.4. 1 Core Members

Clear

SPS X -2.4.2 Support Members

Clear

Sf ’ S  X - 2 . 4 . 3  S u p p o r t  T e c h n o l o g y
Clear

Sf’S X - 2.4 .4 Tean i Levels

Clear

Sf’S X - 2. 5 Managerial I m p l i c a t i o n s

Cl ear
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Sf’S X Section 3 Team Member Qualifications

Sf’S X - 3. 1 Introduction

C l e a r

Sf’S X -3.2 Core M enmbers

The small contractor is very likely to employ only
high l y  com impetent personnel to form a core group to d irect
and perform the program il ming projects. These i n d i v i d u a l s
by necessity must also be highly m otivated and be self-
starters. Lacking these attributes the small contractor
is not likely to survive.

Sf’S X-3.3 Support Mem im bers

C l e a r

Sf’S X A p p e n dix A Job Description

Sf ’ S  X - A . 0  I n t r o d u c t i o n

Cl e d r

Sf’S X -A . 1 Core Members

S~ S X -A. 1.1 Chief Programmer

Clear

SPS X -A .1 .2 Backup Programmer

Clear

Sf’S X — A . 1 . 3  Secretary/Librarian

C l e a r

SPS X - A . 2  S u p p o r t  M e m b e r s

Sf ’ S  X - A . 2 . 1  CPT S u p p o r t  P r o g r a m m e r

Cl e a

Sf ’ S  ‘ -4 . 2 . 2  CPT S u p p o r t  A n a l y s t

C l e a r

1 1 — 1 7 4  
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11.3 .5 Higher-Order Languages

The subject of Higher—Order Languages (HOL) is ad-
d ress ed i n Volumes I , Programming Language Standards , II ,
Preco m piler Specifications; III , Pr ec om pi le r Pro g ram Docu-
mentat i on and X I V , Software Tool Impact of the Structured
Progra n mming Series. This Chapter 11. 3 .5 provides detailed
con ti nents , e x a m p l e s  and r e c o m m e n d a t i o n s  c o n c e r n i n g  any
C h a p t e r  w i t h i n  the S t r u c t u r e d  P r o g r a m m i n g  S e r i e s  where
the s u b j e c t  of H i g h e r - O r d e r  L a n g u a g e s  is  m e n t i o n e d .  An
e x c e p t i o n  is  V o l u m e  I, P r o g r a m m i n g  L a n g u a g e  S t a n d a r d s
which was covered in Chapter 11. 3 .3 .

Sf’S II Precomnpi l er Specifications

Sf’S 1 1 - 2.1 f ’recompi l er Description

Sf ’ S 1 1 - 2 . 1 . 1  D e f i n i t i o n

a)  C l e a r

Sf ’ S  11 - 2 . 1 . 2  P u r p o s e

a) Clear

Sf’S 11— 2 .1. 3 General Description

a) Clear , th is is a summary of Vol. I , section 5

SPS 11 - 2 .2 Functional Requirements

a) Cl e ar. This reiterates Vol. I, sections 5 and 6.

Sf’S ::-3. P r ecompiler Input  Spec

S K S  ~I - 3 . 1  Introduction

Cl e a

5 P S 1 1 - 3 . 2  AN S C I DU OL

a) Clear ( i n t r o d u c t i o n )

S PS ::-3. :.1 I F T H L N L L S E  -

d , C l e a r

-
~~~~ ~~~~~~~~~ L)’, .’. ’~~L L / J @ U . I L
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Sf’s 1 1— 3. 2 .3 Case

a) Clear

Sf’S 11- 3 .2 .4 COBOL Precompiler Restrictions

Sf’S 11-3.2.4.1 Reserved Wor ds

a) Cl ear

Sf’S 1 1—3. 2 .4.2 Para graph Names

a )  C l e a r

Sf’S 11- 3 .2 .4.3 Struct uring Verb Sets

a) Clear

Sf ’ S 11 - 3 . 2 . 4 . 4  O the r  R e s t r i c t i o n s

a) Clear

SPS 1 1 - 3 .3 Introducti on

a) Clear

SPS 11 - 3.3.1 I FTHENELSE

a) Clear

Sf’S II- 3 .3 .~ DO ,~H I LE/DOU N T I L

a) Clea r

Sf’s 11 — 3.3.3 Case

a )  Clea r

Sf’s 1 I~ 3.3 . V. FO R TR A ~ Restriction

a) Clear

1-1 76
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Sf’s 11 -3 . 4 JOVIAL J3

SPS 11 -3. 4.1 IFTHE N ELSE

a) Clear

SPS 11-3. 4.2 DOWH ILE /DOUN T IL

a) Clear

Sf ’ S 1 1 - 3 . 4 . 3  Case

a )  C l e a r

Sf ’ S 11 - 3 . 4 . 4 J O V I A L  J3 R e s t r i c t i o n s

a) Clear

5?S 1 1- 3 .5 JOVIAL J73 - J73/ 1
V 

Sf’S 11- 3 .5 .1 IFTHENELSE

a) Clear

SPS 1 1-3 .5 .2 DOWH ILE/DOUNT IL

a)  C l e a r

Sf’S 1 1 -3.5.3 Case

a) Clear

Sf’S 11 -3. 5 .4 Rest rictions

a)  C l e a r

SPS 1 1-3.6 TAC f ’OL

Sf’S 11-3.6.1 IFTH EN ELS [

C l e a r

Sf’S 11 -3 .6 .2 DO~ F iI LE /D OUNT l L

Cl ear

Sf’S 11- 3 .6 .3 Case

Clear

11 — 1 7 7
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Sf ’S 11 - 3 . 6 . 4  T A CPO L R e s t r i c t i o n s

C l e a r

Sf’S 11 - 3. 7 AN /G~ K- 12 A ssemble r La ngua ge (MDL)

Sf’S 11- 3.7. 1 1FTHE NEL SE

C l e a r

Sf’S 11 - 3.7. 2 DO Figu res Macr os

Clea r

SPS 1 1— 3 .7 .3 Case

Clea r

5PS 11—3 .7 .4 R est ricti ons

Cle ar

Sf’S 11- 3.8 IBM S/360 Asse mbler Lang uage

SPS 11-3 .8 .1 1FT HENE L SE

Clea r

Sf’S 11- 3 . 8.2 00

Clea r

Sf’S I1- 3.d. 3 Case

C l e a r

S f ’ S  II~~3 . 8 .  R e s t r i c t i o n s

Cle ar

Sf’S II~~3.~ IN CL UDE C a p a b i l i t y

Cl ear
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SPS 1 1—4. Precom mi piler/Macro Output

Sf ’ S 1 1 - 4 . 1  I n t r o d u c t i o n

C l ea r

Sf’S 11-4.2 COBOL

Sf’S 11-4 .2.1 IFTHE N ELSE

Clear

Sf’S 11-4.2.2 DOW H ILE/ 000N T 1L

C l e a r

Sf’S 11- 4 .2 .3 Case

Clear

The placement of the GOTO . . . D E P E N D I N G  ON I is un-
fortunate. It is expected that structured code would
be sequential as much as possible whereas the pre-
c o m p i l e r / m a c r o  generation of the CASE figure causes
a j u mii p forward and the n back.

Sf’S 1 1-4.2.4 NOTE S e n t e n c e s

Clear

Sf’S 11- 4 .3 FORTRAN

Sf’S 11- 4 .3 .1 I FTHENELSE

Clear

Sf’S 11- 4.3 .2 DO W HILE/DOU N T I L

C l e a r

Sf’S 11-4. 3 .3 Case

Clear

S emit e C o m ’ mmil e ii t as on C O B O L  Case

i i
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sf’s 11- 4 .4 JOVIAL J3

Sf ’S 1 1 - 4 . 4 . 1  I F T H E N E L S E

C l e a r

SPS 11-4.4.2 DOW H ILE/D O UNT IL

C l e a r

Sf’S 11-4 .4 .3 Case

Clear

Sf ’ S  11 - 4 . 5  J O V I A L  J73  — J73/ 1

Sf’S 11-4.5.1 IFTHENELSE

Clear

Sf’S 11-4. 5 .2 DOWHILE/DOUNTIL

Example at top of page Vol II, 4—1 5 is not clear.
Where is the DOWHILE - ?

Sf’S 11— 4 .5 .3 Case

Sam im e com ii im ient as COBOL case. Also labels are buried
in code and must be searched for.

Sf’S 11-4 .6 TACPOL

Sf’S 11- 4 .6. 1 I FTHENELSE

C 1 e a r V

Sf’S 11-4.6.2 D )WH I LE/DOUNTIL

Clear

Sf’S 11 -4 .6 .3 Case

Same co m m iment as “COBOL Case ”
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Sf’S 11- 4 .7 AN/ GYK - 12 Assemble Language (MOL)

“Ideal to be achieved ”

Sf’S 11-4.7.1 IFIHENELSE

C l e a r

Sf’S 11- 4 .7 .2 DO

C l e a r

Sf’S 11-4.7.3 Case

C l e a r

Sf’S 11- 4 .8 IBM S/360 Assembly Language

Sf’S 11-4.8.1 IFTHENELSE 
V

C l e a r

Sf’S 11-4 .8.2 00

C l e a r

Sf’S 11-4 .8.3 Case

C l e a r

I 1-18 1 
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S PS II S e c t i o n  5 Preco m piler Process ing

Sf ’ S 11 - 5 . 1 . 1  P u r p o s e

C l e a r

Sf’S II - E - .1 .2 References

C l e a r

sf’s 11-5.2 Su m m mm ary of Requirements

Sf ’S 1 1 - 5 . 2 . 1  Progra mi m D e s c r i p t i o n

Clear

Sf’5 11- 5 .2 .2 Program Function

C l e a r

Sf’S 11- 5 .2 .2.1 Accuracy and V a l i d i t y

C l e a r

Sf’S 11- 5 .2 .2 .2 Timing

Clear (there are none)

SPS II -u .2.3 F l e x i b i l i t y

C l e a r

Sf’s 11- 5 .3 Environment

SPS 1 1 — 5 . 3 . 1  S u p p o r t  S o f t w a r e

Clear

Sf’S 1 1 -5.3.2 Interfaces V

V C l e a r

Sf ’ S  11 — 5 . 3 . 3  S t o r a g e

Clear (not defined at th is tim im e)

SPS 11-5.3.4 Security

Clear
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Sf’S 11-5 .3 .5 Controls

C l e a r

Sf’S 11 -5 .4 Design Data

Sf’S 11 -5.4 .1 General Operating Procedures

C l e a r

Sf’s 11—5.4 .2 Inputs

Clear

The “ option card” should not be necessary in a
time-sharing environment. It may be listed on
the command line.

Sf’S 11-5 .4.3 Outputs

Clear

Sf’S II—u .4.3. 1 Error Messages

Clear

SPS 11 - 5 . 4 . 3 . 2  COBOL P reco mp i le r  E r ror M e s s a g es

Clear

Sf’S 1 1- 5 .4.3.2.1 Errors which DO NOT terminate processing

C l e a r

Sf’S 11- 5 .4 .3 .2 .2 Errors Which Terminat e Processing

C l e a r

5PS 11-5.4.4 Data En v i r o n m e n t

Clear

Sf’S 11— 5 .4. 5 C r i t i c a l  A l g o r i t h m s

C l ear , intro to INCLUDE C a p a b i l i t y

Sf’S 11- 5 .4.5.1 Generalized IN CLUDE Capability

C l e a r

1 1- 1 8 3
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Sf’S 11-5 .4 .5 .2 The I n c l u d e  A lgor i th mi i

C l e a r

Sf’S 11- 5 .4 .5 .3 Exception Processing

C l e a r

In a time-sharing environment that allows execution
of prestored code such as ‘EXEC ’ files, a p recom p i l e r
would be relatively easy to implement. A stored con-
trol file , as shown i n  Figure 11.3 .5-1 , would accept
the structured FORTRAN source file name , precompile it
and it no fatal errors resulted , compile the preproces-
sed source file.

The example could easily be modified to execute any
language pr e co mn pi l er , for instance, t~ e string of
characters ‘FORTRAN’ could be changed to ‘COBOL ’ and
line 9 changed to PRECO M CO for the file to precompil e
a structured COBOL program.

11.5A.32>PhI~Jfl PF ECOM 1~O EXEC

&Cc~lM E’JT FRFJ O)-~T

~.CtI1I’1EN1 PFt~.C O M P I L E  AND C O M P I L E  A 51E~U C 1 U k~~.D ~ORT }~A’~ SOUF~CE
&C Oc~1E~’4T
L C~~1ME ~~1 AhGUME ~J T S :  1~1E S T R U ( T U H E L )  FOJ ~ThAN 1 I L E ~’JAME
LCO’1M~NT 1~-(E )~ILLTYPE I S  A SSUM EL’ S F O R T F ~AN
L C ~Z1M L’J ~1
~IL~ L’E1~ I IJS}C Li Si~OFm TJ~A~’J
1~ILk.DE1~ 2 LSK L I FOF~TF~Ar’J
ph~ca1 i~ 0
LU LI ’4bE~~ø EQ 0 & GOTO - C O M P I L E
& PRI ~’4T }A T A L  E~thOR I~ PF~E C O M P I L E
&PR PJ T C O M E I L ~ . ~JOT DO~J E
&~ XI I
L C (X’IM EN I
-CalF! L E
1~01~T}tAN Li
£~.XI I

11 • 55. 22>

Figure 11. 3 .5 -1 . Ex ample of simple stored code to p r ecomp i le
an d (if no fatal precomp iler errors occur)
c o m p i l e  the s t r u c t u r e d  F O R T R A N  s o u r c e .
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More e la b ora te mo difi ca t ions to th e f i le woul d allow
the i n c l u s i on of a l l  i n forma t ion su gg es te d for  the
“ options card ” , Volum n e II subsection 5.4.2 , to be
included in the coni m it and line to the file. Another
p o s s i b i l i t y  would be to have one command to automatically
p recom pi l e a struc tu re d sou rce f i le in an y hi gh er level
language. The versatility of the EXEC facility would
a l l o w  such  an a p p r o a c h .

Sf ’ S 11 — 5 . 4 . 6  H I PO D i a g r a m s

Clear (gives flow chart of precompiler)
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SPS Il l AN S COBOL Pr ecom p iler Documenta t io n

Sf ’ S 111 -1.1 B a c k g r o u n d

C l e a r , r e f e r e n c e  V o l  2 , pa r a .  4 . 2

Sf’S 11 1- 1 .2 Report Organization

Clear

SPS III Section 2 Precompiler Descri ption

Sf’S 1 1 1-2.1 f ’re c om ii pi l er Objectives

C l e a r

Sf ’ S 111 - 2 . 2  f ’ r e c o m i t p i l e r  Inputs

Clea r a) option card - b) source code

Sf’S 111 - 2.3 Precompi l e r Outputs

C l e a r

Sf’S III Section 3 COBOL f ’recompi l er Input

Sf’S 11 1 - 3 .1  Gene ral Information

C lear

Sf’S 1 1 1— 3 .2  Precompiler input Formats

S f ’ S  111 - 3 . 2 . 1  Cdse F i g u r e

Clear

SPS 111-3. 2.2 DOWH ILL/D O UNT 1L Figures

C l e a r

Sf ’ S 1 1 1 - 3 . 2 . 3  I F T H E N E L S E  F i g u r e

Clear

Sf’S 111- 3 .2 .4 OPT ION Card

Cl ear
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5P5 111-3.2.5 Unstruct ured Code .ON/OFF. indicators

Cl ear

Sf’S III Section 4, P re com p iler OUTPUT

Sf’S 111-4.1 Gene ral Information

C l e a r

Sf’S 1 1 1-4.2 f ’recompi l er Code Generated

Sf’S 1 11- 4 .2 .1 Case Figure

Clear

Sf’S 1 11 - 4 .2 .2 DOWH ILE/DOU NT IL Fi g ures

C l e a r

Sf’S 111-4.2.3 IFTHENELSE Figure

Clear

Sf ’ S  111-4.2. 4 Note Sentences

Clear

Sf’S III Section 5, COBOL Compiler Restrictio ns

SPD 1 1 1 — 5 . 1  Reserved ~ords

Clear

Sf’S 11 1 — 5 .2  Pa ragraph Names

Clear

Sf’S 1 1 1 - 5 .3  S t r u c t u r i n g  Verb Sets

Cl e ar

Sf’S 1 1 1 - 5 . 4 Othe r Rest r - i c t i o ns

C l e a r
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Sf’S III Section 6 , Error Messages

Sf’S 111-6.1 General Information

C l ea r
Sf’S 111- 6 .2 Messages

Sf’S 11 1 - 6 .2 .1 Errors Which Do Not Terminate Processing

Clear

SPS 111- 6 .2 .2 Errors Which Terminate Processing

C l e a r

SPS III Section 7 , f ’recompi l er Dependencies

Sf’S 1 1 1 — 7 . 1  Introduction
C l e a r

Sf’S 111 -7 .2 Potential Implementation Dependencies

Clear

Just as each manufacturer has developed h is own
compiler or compilers, it is expected that pre-
compilers w i l l  have to be tailored to the machine s
on which they are destined to run. It is rec ommended
as a mi n i m u m  to make 3 versions of prec ompi l ers avail-
able , one for each of the following manufacturer ’ s
m achines: IBM , CD C, DEC.

V Sf’S III A p p e n d i x  A S/36O Precompiler I n s t a l l a t i o n

Sf ’ S III — A . 1  S / 3 6 0  I n s t a l l a t i o n  P r o c e d u r e

Cl e a r

Sf’S III A p p e n d i x  B Source Cod e Data Storage and Execution
Seq.

Sf’S I I 1 - B . 1  Introduction

Clear

Sf’S I I I — B . 2  Data Storage Push Down Stacks

Clear

Sf’s 111-8. 3 Execution Sequence of Sou rce Segments

Clear
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SPS X I V  Sof tw a re Too l  Im p ac t

SPS X IV Section 1 Introduction

SPS X I V - 1.1 Background

Clear

SPS X IV- 1 .2 Report Organization

Cl ear

SP S X I V— 1 . 3  Conclusions

C 1 e a r

SPS X IV -1 .4 Recommendations

Cl ear

SPS XI V Section 2 Precompilers

SPS XIV-2.1 Definition

Clear

SPS X IV-2.2 SP Precompiler

Clear

SPS X I  V —2 .3 Advantages/Disadvantages

!\n advantage of a precompiler is that it is  an ‘ ex-
peditious solution ” that requires ‘ a relatively small in-
vestment and is imple m entable in a short time span ” . If
the fi gures presented in Volume X I I I  are used as a basis
of comparison, then the small contractor can expect to use
750 man hours and a total cost of $20,000 per language for
a precompiler. It is not logical for the Government to
support many such precompil e r efforts , one for each small
contractor. It is recommend ed that the small contractor be
supplied with a preco m piler in the target language that
w i l l  c o mpile in the standard compiler for the language.
A s s u m i n g  that the precomp iler is properly documented , the
small contractor should not have to expend more than one
imi an week to make it operational on his in -house system.
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SPS X I V  Sec ti on 3 Preco m p i le r  Im p ac t Dur i ng Pro g ram
Development

SP S X IV-3. 1 Other Preprocessor Interfaces

C l e a r

SPS XI V- 3.2 Compiler Output Listings

Clear

SPS X IV- 3.3 On-Line Programming

Clear

SP S XIV-3 .4 Path Analysis

Clear

SPS X IV- 3.5 Execution Statistical Analysis Program

Clear

SPS XIV-3 .6 Statement Identification Considerations

Clear

SPS XIV- 3.7 Tracer Tools

Clear

SP S X I V - 3.8 F low C h ar t in g T o o l s

Clear

SPS XIV-3 .9 Cross-Reference Tools

Cl ear

SPS X I V  Sec ti on 4 Pre co m pi ler Im p ac t on the O p e ra t i ona l
Env i ronmen t

SPS X IV-4. 1 PSL

Another point that should be emphasized is that the
two source files, precompiler input and output need not be
stored o n - l i n e  but should be retained off-line , preferably
on magnetic tape during maintenance of the system.
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SPS X I V - 4 .2 O pt i m i z i n g Com p i l e r

Clear

SPS X IV-4.3 Source Code Optimizer

Clear

SP S X IV - 4.4 Conversion A ids

T h is p ara g ra ph assumes  th at ther e is one an d onl y one
precompiler for a give i HOL. It seems more likely that dif-
ferent precompilers w i l l  exist for hardware from differen t
man ufacturers. Volume XII I m e n t i o n e d  that the COBOL pre —
co imi p i l e r  written for a~ IBM 360 was conve r ted to the HIS
computer with relative ease.

SPS X IV Section 5 Future Softwa re Tools

SPS ‘I V-5.1 Introduction

C i eir

SPS X I V-5.2 Indentation Aids

Clear

SPS X IV-5.3 Future Compiler Dev elopment Impacts

Clear
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11. 3 .6 Subcontracting Provisions Imposed on the
Sm a l l  C on t rac to r

Th e subject of Subcontracting Provisions Imposed on
t he Small Con trac tor i s n ot a dd resse d i n an y Volume of
the Structured Programming Series. This Cha pter 11. 3 .6
p rov id es som e comments  c o n c e r n i n g an y a sp e ct of the
St ruc ture d Pro g ramm i n g Ser i es wh i ch w ou l d rela te to
Su b con trac ti n g Provisi ons Im p ose d on th e Small Con-
tractor.

Su b con t rac t in g can o c c u r  u nde r a wi d e r a nge of c i rcum -
stances: If the Small Contractor simply supplies program-
ming personnel using the large company ’ s com puter facilities,
all the SP tools and procedures would be availa b l e , and the
Small Contractor ’ s p ersonnel woul d onl y ha v e to b e fam i liar
with the TDSP Standards (which presumably would be the case
already if the company is involved in Government software
development work). If the Small Contractor does not use
the large company ’ s facilities , and if the subcontracted
software development is a stand-alone item which need not
be integrated with a large overall software package , the
Small Contractor would use the approaches normally applied
to any Government prime contract , namely the use of in-house
minicomputers or large -machine time-share services. In this
case the Small Contractor would use a standard TDSP proce-
dures and tools , just like on a Government prime contract.
The most delicate situation w ould arise if the software to
be deve~loped by the Small Contractor (without the use of
the large company ’ s machine) must ultimately be integrated
into a single large software package developed by the large
company. Standard procedures would , o f course, be used to
assure compa t i b i l i t y  of the subcontracted software with the
main software package , such as defi n i n g  all the formats for
data files which are jointly used by the various program
sections , and possibly a coordination of nomenclature such
as variable names , etc. Add i t i o n a l  problems w i l l  arise when
the large company wants to integrate the subcontracted pro -
gra in s not only into the d e l i v e r a b l e  software , but also into
their in-house SP system. In this case the subcontracted
software would have to be compatible with the large company ’ s
PSL system , and the small company may have to deliver , in
addition to the working software itself , substantial informa-
tion of statistical , historical and management -i nformation
nature. The degree to whi ch this is possible, desirable or
necessary w i l l  have to be w orked out as par t of the sub-
contractin g negotiations. In some cases the large compary
may supply copies of their standard programming aids.

11 -192



11 .3 .7 Software Deve lopment Too ls

The subject of Software Development Tools is addressed
in Volumes I , Programming Language Standards; V I I I ,  Pro gram
Design Study and XII , T r a i n i n g  Materials of the Structured
Programming Series. This Chapter 11. 3 .7 provides detailed
comments, examples and recommendations concerning any chapter
wi t h i n  the Structured Program m ing Series where the subject
of Software Development Tools are mentioned.

SPS 1-2 .2 Top Down Structured Programming

a) Clear

Use structured logic sequences as stubs. Create
a plan (Top Down Programming). Ut i l i z e  “Tree
Structure ” for plan. First define (plan ) main
routine that has modes (stubs), second plan stubs .
Define Data Base. Define input and output data
s tr u c tu res for in ter faces.

b) The use of good p l a n n i n g  techniques is fundamental
to th e success of an y small c o n t rac t or.

c) There should be no problem complying with a standard
for a plan w hich is already a way of life with t e
small contractor.

d) Recommendations would be highly dependent upon the
scope of the contract. They might i n c l u d e  such
i tens as

1) ~iardware restrictions
2) desired output formats (if program p~ epr oces ses

dat e for an e x i s t i n g  system)

e) A u example of how the small contractor uses TDSP
for software contract s is described in the following:
The purpose of the p a r t i c u l a r  contract was to advance
the state-of -t he-art for electronic mil i t a r y  equip-
uim ent r e l i a b i l i t y  c a l c u l a t i o n s .  When the contract be-
gan , there was no doubt that the c a l c u l a t i o n s  could
be automated by programming the equations and provid-
ing the necessary tables to the program. It was
realized that two types of parameters were needed in
the equations, namely, oevice -dependent values and
values which characterize the operating environment.
For examp l e s a d~ vice - depe n de n t value is the num b er
of gates in an IC , wh i l e  an operational value is the
operating temperature. Both types of information are
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required to calculate parts r e l i a b i l i t y . Col-
lection o f the device-depen dent data had always
been a major effort since there are thousands of
military parts whose properties have to be looked
up in manufacturers ’ catalogs. Since this parts
information is independent of equipment design and
application and could therefore be collected into a
large data base which would eliminate the need to
look up parts characteristics in data sheets and
catalogs. When the project was started M IL-HDBK-
217A was the ‘bible ” for mili t a r y  failure -rate
calculations. However , it was undergoing a major
revision which eventually resulted in MIL-HDBK-2 1 7B.
Through careful p l a n n i n g  the format of the data base
was made compatible with the B version and did not
re quire redesign when M IL-HDBK - 2 17 B became the of-
ficial standard.

Subsequently, the r e l i a b i l i t y - p r e d i c t i o n  program was
designed such that the analyst only had to enter a
parts list consisting of part numbers and operational
data (but without device characteristics), and the
program itself would search the data base for the
parts characteristics needed in the actual re lia-
b i lity calculations.

It was decided that there would be 5 major steps to
the program:

1) sort
2) binary search
3) re l i a b i l i t y  c a l c u l a t i o n
4) summary
5) trade-off

The sort was required so that the user ’ s parts list
would be in the same sequence as the data base thus
allowing a much more efficient binary search as op-
posed to a search from a random parts list.

The r e l i a b i l i t y  c a l c u l a t i o n  was designed so that
there would be a main driver routine that wo~~ld c a l l
the appropriate subroutine for a p a r t i c u l a r  ~a rt .Each part subroutine would be a stub u n t i l  i~ was
coded to contain the r e l i a b i l i t y  c a l c u l a t i o n .
The summary step was provided to add the t à i l j r ~
rates of the i n d i v i d u a l  parts and provide the total
f ailure rate ~or the module char a cterized by the in-
put parts list.
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The trade—off step allows the reliability engineer to
de te rm ine  the e f f e c t s  of v a r y i n g  the o p e r a t ing env i  ron-
men t  o f  the equipment or of applying different quality-
assurance p roce d ures to the p ar ts p rocurement.

T h e m ai n p ro g ram of eac h ste p was co d ed an d was im-
m ediately made operational. The reliability-calcula-
t ion su b rou t ines w ere a d de d to s tep 3 as soon as th ey
were coded and an appropriate data base collected for
them. The systeni remained operational as subroutines
were a dded. The final r e l i a b i l i t y — c a l c u l a t i o n  package
of programs resulted in 12 ,000 l i n e s  of co d e an d a
data base of over 2 m i l l i o n  characters. Extension
of the original program plan resulted in the creation
of two more s te p s , one estimating parts cost, and the
second estimating the cost of the packaged equipment.
The same top -down approach was employed in the re-
l i a b i l i t y  calculation was applied to create the final
two steps. The three r um ain programs - r e l i a b i l i t y  cal-
c u l a t ion , part cost and packaged cost - are quite simi-
lar due to the top-down programming plan used. The total
package is composed of approximately 20,00 0 l i n e s  o f
source co de.

Wh i l e  the entire development effort took over two
years , the top-down approach allowed W. W. Gaertner
Research , Inc. to make portions of the program (for
the most frequently used parts types such as inte-
grated circuits) operational after a few months of
i n i t i a l  coding, and keep the program a v a i l a b l e  to
users du r i n g  the remainder of the development cycle ,
as its c a p a b i l i t i e s  to analyze an increasing variety
of parts types was added. This had the ad d i t i o n a l
advantage that the program was immediately subjected
to extensive operational testing.

SPS 1-5.0 General Comments

a) Clear

When Structured Programming i s f u lly implemented it
must be assumed that Government computer i n s t a l l a t i o n s
which the small contractor may be required to use w i l l
have fully operational preco ni pilers.

Commercial time sharing vendors are usu a l l y  prompt to
respond to new trends in programming aids such as pre-
compilers. It would be expected that they would offer
this service to their customers in a timely manner.
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T he in-house computers used by small contractors
ma y p ose a p ro b lem to the p ro g ramm e r. Manufac turer
sup port woul d mos t likel y b e slow e r an d i t would
be up to the i n d i v i d u a l  to develop initial pre-
com pi 1 ers.

It is suggested that the Govern m nent supply a pre-
com piler  to small contractors for their in-house
computers. it should be written in a higher level
lan gu age suc h as FORTRAN . FORTRAN i s recomm en d ed
because it is the most widely supported higher-
level language for minicomputers. Also , m a c h i n e
independence can be achieved with a higher-level
language as opposed to assembly—level language.
D if fe ren t versions of the p recom pi l er coul d b e
m a d e a v a i la b le for the mos t p o p u lar  m i n icom p uters
so that the user would be able to compile the
source and ut i l i z e  it immed iately. The precompiler
source would have to be compiled on the standard
ANS com p iler of th e min i an d sh o ul d no t rel y o r
any support programs which are not supplied by the
ma nu fac turer. Howev e r , being written in a structured
manner it would also pr ovide a clear example of how
to produce a structured program.

SPS 1— 5 .2 Preco inpiler Input

a) Clear

SPS 1-5 .3 Precompi l er Features

SPS 1- 5 .3 .1 I FTHENELSE

a) Clear

SPS 1- 5 .3.2 OOW H ILE

a) Clear

SPS 1-5.3.3 DO UN T 1L

a ) Cle a r

SPS 1-5 .3 .4 Case

a) Clear

SPS 1-5 .3 .5 In c l u d e

a) Clear - says look at Vol. 1 , sec. 6.
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SPS 1-5 .3 .6 Indentation

a) Clear

SPS 1-5.4 Precompiler Output

SPS 1— 5 .4 .1 Compiler Input

a) Clear

SPS I-b .4.2 Simulated Structured Code

a) Cl ear

SPS 1-5 .5 Language Considerations

These repeat all that was said in Section 4, Vol . I .

SPS 1-5.5 .1 JOVIAL J73 and J73/1

a) Clear

SPS 1-5 .5.2 JOVIAL J3

a) Clear

SPS 1-5 .5.3 ANS FORTRAN

a) Clear

SPS 1-5.5.4 ANS COBOL

a) Clear

SPS 1-5 .5 .5 TACPOL

a) Clear

An added feature of a precompi ler would be a PAGE command.
This would allow the prograr ui m er to a r t i f i c i a l l y  insert a
TOP -O F -FOR M into his l i s t i n g  preceding each segment thus
h a v i n g  each new segment start a new page , rather than be-
g i n n i n g  in the m i d d l e  of a page.

SPS 1-6 .0 IN CLUD E C a p a b i l i t y  and Segmen t Size

SPS 1- 6 .1 introduction

a) Clear
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SPS 1-6 .2 So ftware Imple mentation of INCLUDE

SPS 1- 6 .2 .1 Lang uage Processor Inclu de

a) Clea r

JOVIAL J73 has COP Y to do it

SPS 1-6 .2.2 PSL INCLUDE

a) Clea r

SPS 1- 6 .2 .3 Preco mpi l er INCLUDE

a) Clear

SPS 1-6.3 Segment Size

a) Cle ar

i I — 1 9 ~

_ -

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

- -a- -- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



SPS V III  Program Design Study

SPS V III Section 1 Introduction

SPS VI II - 1.1 Background

Clear

SPS V II I - 1 . 2  Report ¶J rganization

Clear

SPS V I I I — 1 . 3  Conclusions

C l ea r

SPS VJ 1I -1.4 Recommendations

C l e a r

SPS V I I I  Section 2 Structured Programming Tec hnology
Fundamentals

SPS V I I I — 2 . 1  Introduction

Clear

SPS V III- 2.2 TDSP

Cl ear

SPS V I I I — 2 . 2 . 1  SP

Clear

SPS V III -2 .2.2 Use of Subroutines

Clear

SPS V I 1 I - 2 . 2 . 3  Top Down Programming

Clear

SPS 1111 -2 .3 PSL

Clear

SPS V I I I - 2.4 De f i n i t i o n s

Clear
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SPS V i i i  Section 3 Design and Survey

SPS V III -3. 1 Introduction

C l e a r

SPS V I I 1 — 3 . 2  Flow Charts

Clear

SPS V 111 -3.2.1 De fin i t i o n

C l e a r

SPS V III -3 .2.2 Descri ption

SPS V III -3.2.2. 1 Purpose

Clear

SPS V I I I — 3 . 2 . 2 . 2  Flow Chart Types

Clear

SPS VI I 1—3.2.3 Advantages/Disadvantages

Clear

Automatic flow charting programs are not mentioned in
this section.

SPS V III -3.3 Decision Tables

SPS V I I I - 3 . 3 . 1  D e f i n i t i o n

Clear

SPS V III - 3 . 3 .2 Description

Clear

SPS V I I I - 3 . 3 . 3  Advantages/Disadvantages

Clear
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SPS VI I I  Sec t ion 4 PDL

SPS V III -4.1 Introduction

C l ea r

SPS V III -4.2 Definition

C l e a r

5P5 V II I-4.3 Purpose

Clear

SPS VI II -4 .4 A d van ta ge s

C l e a r

SPS V l I I - 4 .4.1 Preparation

Cl ear

SPS V III -4.4.2 Usa b i l i t y

Cl ear

SPS V III -4.4.3 Promotion of TDSP

C l e a r

SPS V 1 I I — 4 .5 Disadvantages

Cl ear

SPS V 11 I - 4 .6 PDL Forms

Clear

SPS V I I I — 4 . 6 . 1  Freefo nu PDL

SPS V II I - 4.6 .1. 1 Description

Clear

SPS V 1I I-4.6. 1 .2 Consideration

C l e a r
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SPS V I I I - 4 . 6 . 2  Formal  PDL

SPS V I I I - 4 . 6 . 2 . 1  D e s c r i p t i o n

C lear

SPS V I I I - 4 . 6 . 2 . 2  C o n s i d e r a t i o n s

C l e a r

SPS V I I I - 4 . 6 . 3  Summary

A p p l i c a t i o n  of two PDLs is s u g g e s t e d  for  a p r oj e c t , a
t r e e - f o r m a t  PDL for  d e s i g n e r s  and fo rma l  P{~L for  d o c u m e n t o r s .
If , in f a c t ,  the docu m en to r s  a re  emp loyed  at  the end of a
p r o j e c t  to p roduce  the d e l i v e r a b l e  PDL code then no a d v a n t a g e
over  the p r o d u c t i o n  of f l o w  c h a r t s  at the end of the p r oj e c t
is  g a i n e d .

SPS V I I I  S e c t i o n  5 PO L E x a m p l e s

SPS V I I I - 5 . 1  I n t r o d u c t i o n

C l e a r

SPS V I I I - 5 . 2  Pseudo  Code

SPS V I I I - 5 . 2 . 1  D e s c r i p t i o n

C l e a r

SPS V I I I - 5 . 2 . 2  A d v a n t a g e s

C l e a r  
-

5 PS V I I I - 5 . 2 . 3  D i s a d v a n t a q e s

C l e a r

SPS V I I I - 5 . 3  P l a y s c r i p t

SPS V I I I - 5 . 3 . 1  D e s c r i p t i o n

C l e a r

SPS V I I I - 5 . 3 . 2  A d v a n t a g e s

C l e a r
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V - V V _ V V

SPS V I I I - 5 . 3 . 3  D i s a d v a n t a g e s

C l e a r

SPS V I I I - 5 . 4 P I D G I N

SPS V I I I - 5 . 4 . 1  D e s c r i p t i o n

C l e a r

SPS V I I I - 5 . 4 . 2  A d v a n t a g e s

C l e a r

SPS V I 1 I - 5 . 4 . 3  D i s a d v a n t a g e s

C l e a r

SPS V I I I — 5 . 5  Summary

C l e a r

SPS V I I I  S e c t i o n  6 O t h e r  Des i gn A i d s

SPS V I I I — 6 . 1  I n t r o d u c t i o n

Cl e a r

SPS V I 1 I - 6 . 2  H I P O

Cl e a r

SPS V 1 I I - 6 . 2 . 1  D e s c r i p t i o n

C l e a r

SPS V I I I — 6 . 2 . 1 . 1  V i s u a l  T a b l e  o f  C o n t e n t s  ( V T O C )

C l e a r

SPS V I I I - 6 . 2 . 1 . 2  H l P O D i a g r a u i s

C l e a r

SPS V~~1 1 - t , . 2 . 2  O b j e c t i v e / P u r p o s e

Cl e a r
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SP S V III -6.2.3 Consi derations

C l e a r

SPS V III -6 .2.4 Experience

C l e a r

SPS V j iI -6 .2.4.1 Functional Requirements

C l e a r

SPS V III -6.2. 4.2 Program Specifications

C l e a r

SPS V II I-6.2.5 HIPO Summar y

C l e a r

SPS V I I I - 6.3 Structured Desi gn

SPS V II I-6.3. 1 Ob jectives/Purpose

C l e a r

SPS VIII- 6 .3 .2 Descri ption

SPS V III -6.3.2.1 Relationshi p Between Modules

C l e a r

SPS V I I 1 -6.3.2.2 Substance of ~1odu le

Clear

SPS V III -6.3.2.3 Organization of Modules and Decisions

C l e a r

SPS V III -6.3.3 Considerations

Cl ea r

SPS V II1 -6.3. 4 Structured Design Summary

Clear
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SPS V III -6.4 Program Review

SPS V III- 6.4.1 Introductio n

C l e a r

SPS V III -6.4.2. 1 Purposes

C l ea r

SPS VI II -6.4.3 Types of Program Review Activities

C l e a r

SP5 ‘/11 1—6 .4.4 Relationshi p of Program Review to the
Pro g ram Des ig n P r o c e s s

C l e a r

SPS V III -6. 5 Summary

Cl ear

SPS VI I I  Section 7 Recommendations for 3 Specific
Tools/Techniques

SPS V I I I — 7 . 1  Introduction

C l e a r

SPS V I I I — 7 . 2  Recommended PDL

SPS V 1 i 1 - 7 .~~.1 Description

SPS V 1II -7.2. 1 .1 Sequence

C l e a r

SPS V I I I - 7 . 2 . 1 . 2  I F T H E N E L S E  F i g u r e

Clear

SPS V I I I 7 .2 .1.3 DO WH 1 LE Fi gu r ~

Clear

SPS V I I I - 7 .2.1 .4 DOUNT IL Figure

C l e a r
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SPS V III -7.2. 1 .5 CASE Figure

C l e a r

SPS V 11I -7.2. 1 .6 Library Segmentation

C l e a r

SPS VI II —7.2.2 Justification

C l e a r

The fact that precom pilers do not exist for all HOLs
d oes no t seem to b o th er th e authors. Wi thout a p recom p iler
the specified PDL would not have all of the adva ntages sug-
gested. One point touched upon very briefly but not really
hi g h l i g h t e d  is that HIPO diagrams are as difficult to update
and maintain as flow charts.
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S PS X I I  T r a i n i n g  M a t e r i a l s

SPS XII Section 1

SPi X I1 - 1 .  Background

C l e a r

~,PS X I I - 1 .1  Training Material Organization

C l ear

SPS X II Section 2

SPS X iI -2. Introduction

Clear — Printed copies of the viewgraphs should be
included in this Volu m e.

SF’S X II -2. 1 Executive Overview

Clear

SPS X 1I - 2 .2 Contract Summary

C l e a r

SPS X II - 2. 3 Language Standards

C l e a r

SPS X II -2.4 Precompiler

Cl ea r

SF’S X iI - 2 .5 Data Str u c t u r i n g

Clear 
V

SPS x I I — 2 . 6  Pro g ramming Support Library

Clear

SPS vlI -2. 7 Program Design Study

C l e a r

SPS V III -2.8 D ocu m entation Standards

Cl cu r

11-2 07

V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V~~~~V - V



SP S X I I-2.9 Data Collection and R eporting

C l e a r

SPS X I I-2. 1 O Estimating

Clear

SPS X II -2. 11 V a l i d a t i o n  and V erificati on

C l e a r

SPS X II -2. 1 2 Chief Pr ogra m mer Team Op eration

C l e a r
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11.4 Detailed Comments on Automated Management Tools

11. 4 .1 Management Reporting Tools

The subject of the Management Reporting Tools is ad-
dressed in V o l u n es IX , Mana ge men t Da t a Col l ec ti on a nd Re-
porting and X I, Estimating Software Project Resource Re-
quirements of the Structured Programming Series. This
Chapter 11 .4.1 provid e s detailed comments , examples and
recommendations concerning any chapter w i t h i n  the Struc-
tured Programming Series where the subject of the Manage -
fluent Reporting Tools are mentioned.

SF’S IX Management Data Collection and Reporting

SF’S IX Section 1 Introduction

SPS IX- 1 .1 B ackground

Clear

SF’S IX- 1 .2 i~ep ort Organization

C l e a r

SF’S IX -1 .~ Conc l u s i o n s

C l e a r

SF’S IX -1 . 4 Recommendation s

C l e a r

SF’S IX Section 2 Management C onsiderations

SF’S IX -2. 1 Introduction

Clear

SPS IX - 2 .2 l anagement Function s

Clear

SF ’S IX —2.3 E s t i m a t i n g / M e a s u r i n g  Concerns

C l e a r

S P~ IX-2.4 Impact of SP T e c h n o l o g y

C l e a r
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SPS 1X - 2 . b  Su muum nar y

C l e a r

SPS IX Section 3 Functional Description

SPS IX - 3 . 1  I n t r o d u c t i o n

C l ea r

SPS IX-3.2 Software Development Cycle

Clear

SF’S IX-3.2. 1 System Definition

C l e a r

SF’S IX—3.2 .2 System Design

C l e a r

SPS 1X-3 .~~.3 System Implementation

C l e a r

SF’S IX—3.2.4 System Evaluation

C l e a r

SF’S IX-3.2.5 Relationship of Phases

C l e a r

SF’S IX-3.3 Major Functional Requirements

Clear

SF’S IX-3. 4 Collection and Reporting Levels

Clear

SF’S IX-3.5 Data Classes and T ypes

SPS IX-3.5. 1 Background

C l e a r

Figure 3.5.1 of Volume IX is discussed in this paragraph.
In reviewing the figure it is noted that neither resource cost
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nor computer u t i l i z a t i o n  are automatically collected. Either
of the two or both de finitely appear suited for automatic col-
lection. Furth e r discussio n w i l l  follow in the appropriate
subsecti on reviews.

SF’S IX-3.5.2 Project Environment Definition

Clear

SF’S IX- 3 .5.3 Module Description Definition

C l e a r

An example for this type of data is lines of source code
for a program. This information can be readily collected on
the commercial time sha~’i ng system v ia the L IST F command as
shown in Figure 11. 4 .1-1. The field labeled ITEMS is the num-
ber of lines in the files listed. The figure shows the results
of the command directed to a terminal. However , an o p t i on  cou l d
have been used to create a file c ontaining the infc - rmation which
could later be accessed by a management information reporting
system . The command could also be inc l u d e d  in an EXEC file
that woul u a utomaticall y create the file and run the program
as a step in a management report generator. The lines of code
in a program i s  not  r e a d i l y  a v a i l a b l e  a u t o m a t i c a l l y  e i t h e r  in-
house or on the  Governmen t computer. it is recommended that
-i lines -o f -source-code u t i l i t y  program be developed for the
s uuu al l contractor ’ s in-house computer system.

‘~ I • >1.1 ~ A }~ * ~~~ ~
}~I L ~ .J n ~~r ~~I~~~ t A r. \ V •  

~ I I ~~~
~~~~~~~ L~~~~A~

~~~~~~~~~~~~~ ~~~~~~~~~ I~~’
J ~:‘5~~ 1 L- £ u-  ~-- 

~
- 1 5

A ~~ 
- _

~~~~~~~~~~~~~~ A t -  I - I i ’ ~ ( 1

1: • i4 .J .

F i j~~re I . 4 .1- j . Display of number of lines of source code
on a t y p i c a l  c o m m e r c i a l  t ime  s h a r i n g  s y s t e m .
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SF’S 1X -3.5 .4 Computer Utilization De finition

Computer U t i l i z a t i o n  is defined as computer turnaround
time which , as the SF’ series notes , a vera g es 4 ho u rs on a
batch system. The small contractor accessing a time sharing
system experiences turnaround times measured in minutes and
s econ d s , not hours. With such short turnaround times it may
not be very useful to collect a detailed statistical history .

3.5.5 Resource Cost Definition

Resource cost such as computer time can be and usually
is auto uuu atically collected by most time sharing systems. It
is  used  in c h a r g i n g  fo r  the equ ipmen t  and r e s o u r c e s  u t i l i z e d
during a b i l l i n g  period.

SF’S IX -3.5.6 Program Production Definition

C l e a r

SF’S IX-3.5.6. 1 Reasons for Source Code Updates

Clear

SF ’ S IX - 3 . 5 . 6 . 1 . 1  P r o g r a m  I m p r o v e m e n t s

The a u t h o r ( s ) of t h i s  v o l u m e  do not  seem to be f u l l y
aware of the contents of previous volumes of the SF’ Series.
They refer to a “test driver ” whereas TDSP does not employ
t e s t  d r i v e r s  but  s t u b s .

SF’S IX - 3.5.6.1.2 Functional Requirements changes/Extensions

Clear

SF’S IX—3 .5.6.1 .3 Program Errors

Clear

SF’S IX-3. 6 Report Classes

SF’S IX- 3. 6. i Back ground

C l e a r

SF’S I X - 3 . b . 2  ~ro g r ui- Module S t a t i s t i c s

The exa mnnl e of program module sta tistics reports shows
~ q u a n t i t a t i v e  su uiiui atio n of the work performed. Analysis of
a Figure 3 .6-2 indicates that there migh t be a problem w i th
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the report generator: The lines of source code are listed
as 8500 while the lines of COBOL code are 7018 and the lines
of a s s e m b l y  code  are 1502. The sum of the l a t t e r  two , it is
a s sume d , should be equal to the first but an error of 20 lines
of code exists.

SF’S IX-3.6 .3 Program Production Statistics

C l e a r

SF’S IX-3 .6.4 Computer Utilization

There are only two items contained in this type of
re port, the number  of runs and the t u r n a r o u n d  t ime .  The
pr o g ramm e r con t r o l s  the num b er of r u ns b ut h as no con t rol
over  the t u r n a r o u n d  t ime .  The s m a l l  c o n t r a c t o r  does  not
experience the long turnaround times indicated in the
sample report when accessing on an o n _ l i n e  system. It is
reconimended that the report for batch -oriented users be
further broken down so that turnaround time is shown as
two items, namely the time in the queue and the execution
time. With this information the bo ttlenecks in a batch
system would be more visable.

SF’S IX-3.6 .5 Program Structure

Cl ear

SF’S IX-3.6.6 Historical

Clear

SF’S IX—3.6.7 Combination

Cl ear

SF’S IX Section 4 Functional Requirements

SF’S IX-4 .1 Introduction

Clear

SPS IX -4.2 Statement of Functional Requiremen ts

SF’S IX - 4 .2.a C o l l e c t i n g

Counting of input source code is a v a i l a b l e  to the small
contractor on the com m ercial time sharirg system via the L ISTF
command. If either the in house or Government computer are
a ccesse d , storage u t i l i z e d  is a v a i l a b l e  but the number of lines
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of source code is not. A simple routine could be written to
count the lines of source code on the in—house system or the
Government syste m . Storing or modif ying existing Actual Data
in a MSDB ( m a n a g e m e n t  s t a t i s t i c a l  d a t a  b a s e )  is  not  r e a d i l y
a v a i l a b l e  to the s m a l l  c o n t r a c t o r  but i f  a “ m i l e s t o n e - a c h i e v e d ”
technique is being employed as an indicator of program comple-
tion , tnen the number of lines of code would not be of para-
mount interest.

The source unit start date and s i m i l a r  information
can be gathered on all three systems. The information
when gathered could be stored in a MSDB if a r o u t i n e
were a v a i l a b l e  to do so.

Counting the number of compilations cannot be readily
accomplished on a time sharing system unless the operating
system has a count feature included which none of the three
exa m ple systems do. It was suggest ed in Volumes V and V I
that the PSL interface to the system be written such that
it could perfor m the appropriat e counting. Either method ,
system counting or PSL interfac e, could be implemented , but
the value of the information sh ould be reconsidered first:
For instance, most HOL compilers and even assemblers have
extensive error detection c a p a b i l i t i e s .  With the cost of
computing dropping and the cost of programmers r i s i n g ,  it
often is more cost —effective to let the compi l e r  perform
syntax checking than to have a pr ogrammer proof read a list-
ing . i n  this case a large number o f  compiles w ould be an
i n d i c a t i o n  of cost -effective programming and not of an ex-
cessive number of err ors.

iF’S IX -4.2.b Updating

The f u r c t i o n s  of upd a t i n g  a MSDB can readily be per-
form ed vi a the editor of the three example systems. Figures
throughout this repor t show the many c a p a b i l i t i e s  of these
editors.

SF’S IX-4.2.c A c c u m u l a t i n g

An a c c u m u l a t i o n  f a c i l i t y  ~or th e ~SDB is a recommended
featur e for the small contractor in order to implement the
15DB r equire n ~ent of TDSP .

SF’S IX -4 .2.d Reporting

Reporting of MSD i s a ccomplish ed by retrieving data from
the M SDB , temiio orary Report Data Base and the A r c h i v a l  Proje ct
Data Base and presenting i t in a s p e c i f i e d  format. Assuming
that the small contractor ha s c ollected the data he should
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have no problem producing the reports provided appropriate
report routines are available. The support software is not
p resen t ly ava i la b le . I t is re commen d ed tha t a pp ro p riate
re p ort i n g rou t ines be d evelo p ed for the small con tractor ’ s
in —house system. The commercial time sharing system would
probab ly make the appropriate routines avail a b l e  to all users
as soon as the d eman d i s s u f f i c i en t to re p ay the cos t o f im-
plemen tation. The Government computer would most likely
ha ve th e so ftware availa b le for t h e small con trac tor to ful-
fi l l  Government SF’ requirements.

SF’S IX—4.2.e A r c h i v i n g

The capability to archive files has been shown pre-
v iously. The small contractor is ab le to retain copies of
on-line files on off -line storage media , such as ma gnetic
tape and to retrieve the data from the tape.

SF’S IX-4.3 Graphic Representation of Fun ctional
Requirements

C l e a r

SF’S IX Section 5 Implementation Consideration s

SF’S IX-5. 1 Implementation Recommendation

C l ea r

For opt im um imp l emen tation of the MSDB with reporting,
the PSL must be implemn ented. Recommend FORTRAN for small
c on t rac tor , not RPG.

SF’S 1X-5.2 Programming Supp ort Librar y Description

SF’S IX- 5 .2. 1 De f i n i t i o n

Clear

SF’S IX -5 .2.2 Objective

C l e a r

SF’S 1X-5.2.3 Purpose

C l e a r

SF’S IX -5 .3 User Procedures

C l e a r
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SPS IX- 5.4 Cost Factors

SF’S IX-5.4.1 D e v e l o p m e n t  C o s t s

it is  recommended  t h a t  the G o v e r n m e n t  s u p p l y  a s t a n d a r d
software package to the small contractor which is written in
FORTRAN. This would s i g n i f i c a n t l y  reduce the implementation
cost to the small contractor. The only cost would be instal-
lation , which should not be large since a HOL is utilized.

V FORTRAN i s recom uim m i ended because it is the language most widely
supported by the m r m i n i c o m p u t e r  manufacturers. Recently COBOL
is beco n ming supported on minicomputers but it is not a v a i l —
able for all operating system im s. Another advantage of employ —

V ing FORTRAN as the deve l opm m ment language is that it require s a
smaller minicomputer configuration than does COBOL. The
large co u m i puting systems of the co mm ercial time sharing
companies and the Government computer support both COBOL
and FORTRAN and either cou ld be u t i l i z e d  as an implementa-
tion language.

The development of external procedures by the small
contractor would be aided by a set of g u i d e l i n e s  and
speci fic examples.

SF’S IX -b.4.2 Operating Costs

Clear

SF’S IX Appendix A Data Item D e f i n i t i o n s

SF’S I X-A. 1 . Introduction

Clear

SF ’S IX-A .2. Project En v ironm n ent Data Items

Clear

SF’S IX-A.3. Module Descripti on Data Items

Clear

SF’S IX-A.4. ~esource Cost Data Items

Clear

SF’S IX-A .5. Co um mputer U t i l i z a t i o n  Data Items

Clear 
(
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The average and actual computer turnaround times
w ou l d no t b e releven t re p or t ite ms for th e small con-
tractor accessing a time sharing system.

SF’S IX -A.6. Program Production Data Items

C l ea r

SF’S IX Appendix B Report Descriptions

SPS IX—B. 1 .O Introduction

C l e a r

SPS I X — B . 1 . 1  Program Module Statistics Class

Clear

SF’S IX - B. 1.2 Programn Production Statistics Class

C l e a r

SF’S IX - B. 1 .3 Computer U t i l i z a t i o n  Class

C l ear

SF’S IX- B .1 .4 Program Structure Class

Clea r

SP’S IX—B.1.5 H i s t o r i c a l  Class

C l e a r

SF’S IX- B .1 .6 Combination Class

Clear

SF’S IX-B.2 .0 Program Module Statistics Class

C l e a r

SF’S IX-B.3.O Program Production Statistics Class

Clear

SF’S IX - B ~.4.O Co u i iputer U t i l i z a t i o n  Class

C l e ~~r
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SF’S 1. X-B .5.O Program Structure Class

Clear

SF’S IX-B. 6.O Histo rical Class

C l e a r

SF’S 1X-B. ] .O Combination Class

C l e a r

SF’S IX A p p endix C Cross Re ference Listing

C l e a r

SF’S Xi Estimating Software Project Resource Requ irements

SF’S Xl Section 1 introduction

SF’S X I - 1 .1 Background

Cl ear

SF’S X I - 1 .2 Report Organization

Clear

SF’S X I - 1 .3 Conc l usions of Literature Survey

Clear

SF’S XI - 1. 4 Conclusions - SF ’ Technology Impact on
Est i mnating Methodology

C l e a r

SF’S X 1 - 1 .5 Recommendations

Cl ear

SF’S X I Section 2 Literature Survey

SF’S X I -2. 1 Introduction

Clear

SPi X I -2.2 Estimating — A Ma n age nm en ~ To o l

SF’S XI -2.2. 1 D e f i n i t i o n

Cl ear
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SPS X I—2.2.2 U t i l i t y

C 1 e a r

SF’S X I—2.2.3 Co m mmponents

C l ea r

SPS X I-2.2.4 Estimating Problems

Clear

SF’S XI-2 .3 Types of Estimate -s

Clear

SF’S XI-2.4 Factors Influencing Estimates

SF’S X i -2.4. 1 Background

Clear

SF ’ S X I - 2 . 4 .~? S y s t e m  D e v e l o p m e n t  C o r p o r a t i o n  S t u d i e s

Clear

SF’s X I-2 .4.3 P l a n n i n g  Research Corporation Studies

Clear

SF’S X1 -2 .4.4 Other Studies

Cl e a r

SF’S X I-2.5 Estim i mating T e c hniq ues/Guidelines

SF’S X I- 2.5. 1 Background

Clear

SF’S X I -2.5.2 S i m i l a r  Experience Technique

Clear

SF’S /1-2 .5 .3 Q u a n t i t a t i v e  Technique

Clear

SF’S X 1 -2 .b . 4 Sta t i s t i c a l  Te chnique

C 1 e a r

11 -219



SPS X I-2. 5 .5 Constraint Technique

C l e a r

SF’S X I-2.5.6 Unit of Work Technique

Cl ear

SF’S X I-2.5.7 Computer Resource Estimating Guid elines

Clear

SF’S X i-2.6 Summary

Clear

SIS XI Section 3 SPT Impact on Es ti m a t i n g  Methodology

SF’S X I -3 .1 Introduction

Cl ear

SF’S X I -3. 2 SF’ impact on S i m i l a r  Experi ence Technique

SF’S X I -3.2. 1 Model Description

C l e a r

SF’S X I— 3.2.2 Feasibility Type Es timates

Clear

SF’S X I- 3.2.3 Commitment Type Estimate

Clear

SF’S X I- 3.2.4 Operational Type Estimate

Cle a r

SF’S X I -3.3 SF’ Impact on Q u a n t i t a t i v e  T echnique

Cl ear

SF’S XI-3.4 SF’ Impact on Computer Resour ce E s t i m a t i n g
Gu i de l i nes

Clea r

SF ’ S X I — 3 . 5  S t a t i s t i c a l  V a l i d a t i o n  Need s

Clear
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SF’S X I Appendix A Software Development Cycle

SF’S X I - A . 1  Introduction

C l e a r

SF’S X 1 -A.2 Development Phases

SF’S X I-A.2. 1 Systenm Definition

C l e a r

SF’S X 1-A.2.2 System Design

Clear

SF’S X I-A.2.3 System Implementation

Cle a r

SF’S X I-A.2.4 System Evaluat i o n

Cl ear

SF’S X 1 -A.2.5 R e l a t i o n s h i p  of Phases

Clear

SF’S XI Appendix B Qu a n t i t a t i v e  Estimating Technique

SF’S X 1 - B .1  Introduction

Cl ear

SF’S X 1 -B.2 Quantitative Technique

SF’S X I — B . 2 . 1  D e f i n i t i o n s  and Assumptions

The su mmal l contractor is not likely to be a prime con-
tractor on a progr aui m n ming pr oject that requires more than
~S progra m mers. The Quantitative Technique would not be
a p p l i c a b l e  to his env i r on mi ment.

~PS X [-B .2.~ Factors Affecting the Estimating Techniq ue

Clear

SF’S /1-3.2. 3 )u a n t i t a t i v e  Es timating Procedure

Clear
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SF’S XI A ppendix C SPT Fundamen tals

C l ea r

SF’S X I Appendix D Defini tions of Factors Influen cing
E s t i m a t e s

SF’S X I-D .1 Introduction

Clear

SPS XI-D .2 Definition s V

SPS X I-D .2. 1 Uniquenes s Factors

Cl ear

SF ’ S X I -Ll . 2 . 2  D e v e l o p m ent E n v i r o n m e n t  F a c t o r s

Clear
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1 1.5 Program Documentatio n Standards

The subject of Program Documentation Standards is ad-
dressed in Volunme V I I , Documen ta t ion St an d ar d s , of th e
Structured Programming Series. This Chapter 11 .5 provides
co m ui m m ents and recommendations concerning Program Documenta-
tion Standards.

SF’S V I I  Documentation Standards

SF’S V II  Section 1 Introduction

SF’S V I I - 1 . 1  Background

Clear

SF’S V I I - 1 . 2  Report Organization

C l e a r

SF’S V I I - 1 . 3  Conclusions

C l e a r

SF’S V I I — 1 . 4  Recommendations

Clear

SF’S V II Section 2 Advances in Programming Technology

SF’S V I I - 2 . 1  Introduction

~ 1 e a r

SF’S V II- 2 . 2  TDSF ’

Clear

SF ’S V i I — 2 . ~~.1 SF ’

C l ca-

SP3 .~~~- 2 . 2 . 2  T o p  Down  P r o g r a m m i n g

C 1 ~a r

S~’u ~~1-2.3 F’SL

Clear

SF ’S V1 ~~-2. 4 F’JL

~ lear
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I

SF’S V iI — 2 .5  Definitions

C l e a r

SF’S VII  Section 3 Current Documentation Standards

SF’S V I I - 3 . 1  Sum nm m i ary of Current Standards

SF’S ‘/11 - 3 .1 .1 M IL-STD-490

Clear

SF ’ s  1 1 1 - 3 . 1 . 2  M I L - S T D - 4 8 3

Clear

SF’S V I~~-3. 1.3 DOD 412O. 17M

C l e a r

SF’S V I I - 3.2 Documents Produced

C l e a r

SF’S VI I -3.2. 1 Document Types

Clear

SF’S V I1 -3.2.2 intended Audience

C l e a r

SF’S ‘/ 11 -3 .3 Document Content

Clear

SF’S V I I  Section 4 Impact of SF’ Technology

SF’S V II -4 .1 Traditional Program im Documentation

Clear

SF’S ‘/11 -4 .2 SF’ Technology Improvements

SF’S ‘/11-4.2.1 TDSP

C l e a r

it is recommended that printer forms be de veloped
that have vertical lines so that the indentation of source
code wi l l  be more useful . The beginning and end of a segment
would be clearly v i s i b l e  esp ecially when nesting of control
structures occur .
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SF’S ‘/11- 4 .2.2 F’SL

C l ea r

This subsection is the first to mention Uat a one
segment per page format should be adhered to. As suming
the progranmn m er w i l l  be working from li s t i n g s  created by
a p r e c o n u p i l e r , then the p r e c o m p i l e r  must be able to page
the Output according to a programmer -inserted directive.
An ad d i t i o n a l  feature of the precompiler is that it be
a b l e  to d i s t i n g u i s h  when  a segmen t  has c h a n g e d  and onl y
print those segments. No mentio n was made of either of
these features when the precompiler was dis cussed in
V o l u m e s  II and III.

SPS V II -4.2.3 PDL

Clear

SF’S V II Section 5 Revised Docum entation Systems

SPS V I I - 5 . 1  S p e c i f i c  Impac t

C l e a r

SF’S V II -5.2 Explanation of Append ices A and B

Clear

SF’S ‘/ 11-5 .3 Ex p l a n a t i o n  of Appendix C

C l e a r

SF’S V I I  A p p e n d i x  A R e v i s i o n s  to USAF MI L-STD-483

SF’S V I I - A . I  Introd uction

C l e a r

SPS V I - A . I I  Su m m mm ii ary

C 1 ear

SF’S 1 1 1 _ A  11 Proposed R e v i s i o n s

R e v i s i on A l

I eu u’
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SF’S V u -Revision A2

C l ea r

SF’S V I I-R e v i s  ion A3

Cl ear

SP S ‘/ 1 1 -Revision A4

C l e a r

SF’S V II -Revision AS

Cl ear

SF’S VI I A ppendix B Revisions to DoD 4 1 2 0 . 1 7 M

SF’S VI I -B .I Introduction

C l e a r

SF’S V I I - B . 1 I  Summary

C l ea r

SF ’ S  V I I — B . I 1 I  P r o p o s e d  R e v i s i o n s

SF’S V i l - R e v i s i o n  Bi

C l e a r

SF’S V I I — R e v i s i o n  B2

C l ea r

SF’S V I I — R e v i s i o n  83

Cl ear

SF’S V I I - R e v i s i o n  B4 V

C l ear

SF’S ‘/ 1 1 — R e v i s i o n  B5

C lear
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SF’S ‘/ 1 1 - R e v i s i o n  B6

Clear

S F’ S V I l - R e v i s i o n  B7

Clear

SF’S ‘/ 11 -Revisio n B8

Clear

SF’S ‘/ 1 1 - R e v i s i o n  89

Clear

SF’S ‘/11 -Revisio n BiD

C l e a r

SF’S VII Appendix C Revisions to DoD 412O.17M

SF’S V I I - C . I  Introduction

Clear

SF’S V I I — C . I I  Summary

Clear

SF’S V I I - C . I I I  Proposed Revisions

SF’S ‘/ 1 1 - R e v i s i o n  Cl

— 
C l e a r

SPS ‘/ 1 1 - R e v i s i o n  C2

Cl edr

S F ’ S V u - R e v i s i o n  C3

C l ear

SF’S V I l - R e v i s i o n  C4

Clear

SF ’S ‘/ 1 1 - R e v i s i o n  CS

Cl e a r
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SF’S ‘/ 1 1 -Re vision C6

C l e a r

SF’S ‘/11 -Re vision C7

C l ea r

SF’S ‘/1 1 -Re vision C8

Clear

SF’S ‘/11 -Rev ision C9

Clear

SF’S ‘/ 11 -Re vision ClO

Clear

SF’S ‘/ 1 1 — R e v i s i o n  Cli

Clear

SF’S ‘/ 1 1-Revis ion C12

Clear

SF’S ‘/ 1 1 — R e v i s i o n  C13

Clear

SF’S V U - R e v i s i o n  C14

Clear

SF’S ‘/11 -Re vision C15

Clear
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M Et R I C SYSTEM

BASE UNITS:

Quantity I nfl SI Symbol Formul.

length metre m -

mass kilogram kg
time second s
electric current ampere A -

t hermodynamic temperature -kelvin K
amount of substance mo le mol
luminous intensity candela cd

SUPPLEMENTARY UNITS :
plane ang le radian rad V _ -

solid ang le steradian sr

DER IV ED UNITS :

Acce leration metre per second squared - mis
activity (of a radioactive source ) disin t egration per second - (d isinte g ration l/s
angular acce leration radian per second squared radls
angular ve locity radian per second radis
area square metre - m
density kilogram per cubi c metre - - - k g/rn
electric capacitance farad F A.s/V
electrica l cond tn tanc e s ,em ens S A/V
electri c fie ld str ength volt per metr e V’m
electri c inductan :e henry I I  VV S ,A
electric potential difference volt V W A
electric resistance ohm V -A
electromotive lon e volt V W ’A
energy joule I N .m
entropy mule per kelv in J/K
for ce newton N kg.m/s
f requency hertz liz (cyc leVs
ill umi nance lux lx lmlrn
luminance candela per square metre - - cd/rn
luminous flux lumen Im cd .sr
magnetic fie ld strength ampere per metre A/m
magnetic flux weber Wb V.s
magnetw flux dens~ly tesla I Wb/m
magnetomot iv e for u- ampere - A - -
power watt  W J is
pressure pas al Pa N/rn
quant i ty o f pl,-, t r , t  ity coulomb C A .s
quantity of heat mou le N.m
ra diant intensity wa t t per st e rad ian W sr
c p i-t . i f u heat mou le per k i logram-kelvin J kg .K
ct r , -s s past a) Pa N’m
t hermal co ndu c t tvt ty w a t t  per met rI. V keM n W m-~

metr e per se md m
vi sc osi ty.  d ynam o . pas ’ a l Vs ,s  1,0(1 P5.5
v i~ c , s , t v ,  kinem at o. sc i uci n metre per sis ,,nd V rn-s
vo ltage volt V W~A
v o lume cub ic inetr i- m
wav enum ber reci procal m i t  ri (wave)Im
~ Vc, rk tiul,- I N.m

SI PREFIXES:

Mu lt , p It ~ at om Fa t u rs l’ rofi SI Symb o l

1 000 (1(1(1 (1(111 000 10 12  t e r N
1 0(1(1 (1(10 Ot)n I tt~ g ige

000 ooo — I mega M
i non = iii ’ kil ,i k

100 1(12 h,,cto ~ h
10 = 10’ deka

0 1 = It) ‘ - let ,~ d
001 J f l  ‘

(1 001 10 ’ mliii m
(I (tOO 001 — 10 micro

0 0(1(1 1100 001 - 10~~ nano fl

0 000 (1(1( 1 (100 001 = 10 - ‘~ pit;o p
(1 (11)0 000 (1(1(1 (1(10 (101 1)) ‘ ‘ femt o

0 00(1 000 000 (tOll ((((II (11)1 1)) ‘‘ att i; a
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MISS/ON

Rome Air Development Center

RADC plans and conducts research, exploratory and advanced
development programs in command , control, and cozrrnunications
(C3) activities, and in the C3 areas of information sciences
and intelligence. The principal technical mission areas
are communications, electromagnetic guidance and control,
surveillance of ground and aerospace objects, inteYligence
data collection and handling, information system technology,
ionospheric propagation, solid state sciences , microwave
physics and electronic reliability, maintainabilitu and
compa tibil i ty.  ½
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