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TO: Federal Departments and Independent Offices

SUBJEGT: Application of Federal ADP Code and Media Standards
Enclosure I: Approved Federal ADP Standards

Enclosure 2: Discussion of Probable Additional Federal ADP Standards

l,: Introduction

Public Law 89-306 authorlzed the Secretary of Commerce to make
appropriate recommendations to the President relating to the estab¢1shmenv
i of uniform Federal automatic data proca§81ng standards. The President, on
E March 11, 1968, approviiggigfderal Standards the "USA Standard Code for
| Information Interchangcze as well as standards implementing the Standard
Code in perforated tape and magnetic tape media. The announcement also
delegated the responsibility of providing details on these standards and
their application to the Secretary of Commerce.
2. Purpose
| iThe‘purpoée of this memoranduﬁ is tq identify ceftain objectivés,'
' to relate the specific standafds to these obJectives, and to provide
" guidelines for appiication of these standards.
3. Objectives
The objectives of Public Law 89-306 are to provide for the economic
' and efficient purchase, lease, maintenance, operation and utilization
:(and reutilization) of automatic déta processing equipmeng by Federal
‘departments and agencies. The development, adoption and implementation
zof appropriats informatidn processing systems standards contributes to

{these objectives through such benefits as:
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a. Improved cost effectiveness in the procureﬁent and continued
use of information processing. systems and equipment including supporting
softwere. |
i
‘ b. Extension of the economic benefits of automatic information
processmn? through increased compatlblllty between and within systems,
shar;no of facilities between users, and simplified methods and
procedures for the use of information‘processing facilities.

c. Increased freedom'of selectign of equipment WhiCh conform to
>chmpepipil§ty,e§§gde£§s and hence increased competition among suppliers
of information processing equiﬁhent andisupporting services. |

A primary method of realizing these objectives is the provision of
 the highest practical degree of compatibility for the interchange of
;information in machine-processible form within and ‘between information
‘5jstems, including input/output equipment, source data automation equlp-
ment, othcr associabed equipment, and communication systems. Included
in these objectives is the maximum use of etegdard‘programm;pgp}anguages
and a minimun need for reproeessing, reordering, or conversion of infor-
ﬁetion in informatien processing operations. This compatibility objective
is not limited to information processing within the Federal Government,
but is to be extended, wherever practical, to interchange with other
Governmental bodies, Government contractors, and'othefs as appiopriate.

A standard coded character set and standards which prescribe the
method of representing the coded character set in media used for input/ -
outout purposes are basic requirements for comneilble interchange of

- information in automatic information processing operatlons. It is

becoming SrheF RIS osddion dewisa%grommm@wn



.-

Approved For Release 2002/01/29 ZBf£-RDP78-04723A000100150042-4

-3-

which will always remain inside the originating installations and

information which may now or later be needed elsewhere. Use of the same

character set, code and media for installation files and interchangs

eliminates the need for such distinction;

It is the intention of the Federal ADP stendards program that all

i %gg@a}lations ultimately adopt the ASCII based code, media and sequence

. standards for internal files. The speed of introduction will depend on

i the application mix and financial and personnel situation of the individ-

" ual installation,

Standards Approved and Under Development

The specific code and media standards approved by the President in

the March 11, 1968 memorandum are listed in Eanclosure I, Certain

Camplifying information on the additional recorded magnetic tape standards

. under dévelopment as well as potential additional Federal ADP standards

processed in the USA Standards Institute is included in Enclosure 2. It
can be expected that additional input/output média standards will be

added to the list of Federal ADP standards as the work progresses. In

 some cases, a time delay following approval as a Federal standard, may

be required for mahufacturer conformance prior to thelr availability in

equipment procurement.

- Scope of Application

These guidelines apply‘to all computers and related equipment

configurations brought into the Federal inventory and data systems

developed for implementation by or for Goverrment agencies on or after .

}Jﬁly 1, 1969. Related equipment includes all character oriented equipnment

“in whlch magnetlc tape or perforated tape is produced for input to a

Approved For Release 2002/01/29 : CIA-RDP78-04723A000100150042-4
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. data system. These idelines also apply wWhen transmission terminal
i gu PP

. equipment and facilities are procured primarily in support of a computer

based data system.

Evolutionary Transition

Most of the computers and related equipment currently in use by the

Federal Government are of a generation which E:e-datéd the approved

‘ Federal ADP standards., Iﬁ view of the Government's investment in this

: equipment, the transition to these standards will be made on an

- evolutionary basis as equipment is repfaced or added, computers reprogrammed
, and data systems redesigned. It is not the intention at thismt;me to

; require the immediate conversion of existing data systems and equipment

; for the soie purpose of conforming to Federal ADP standards. Utilization
- of existing non-standard syétems and equipments Should be continued as

long as economically advantageous.

For general guidance an agéncy which is currently entering into or

. planning a system conversion of any magnitude (new or more powerful

! hardware, machine independent software, remote-access operation,

automatic data acquisition equipment for instance) should include in its

plans not only the capability of use of the approved standards as

‘prescribed by the President's memorandum, but a schedule for introduction

of the code, media and collating sequence into external interchange and

" into intermal files. While techniques for interchange should be glven ,

prlorlty, ;mplonentatlon for data and program storage within 1nutallatlons

and conversion of appropriate existing files ShOdld also proceed as

l'aplﬁ'gpr%%epﬁjﬁg%weﬁéase 2002/01/29 : CIA-RDP78-04723A000100150042-4
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. Specifically, when interchange and internal file techniques are
;updated.from Hollerith, Binary Code.Decimal (BCD), pure binary and six-bit-
'oriented codes and media, the approved code and media standards should be
applied. If the full character set of ASCII cannot be applied, the largest
possible character subseﬁ of ASCII should be used, (see paragraph 10).
In no case whatsoever should a non-sﬁandard code be adopted.

It is recognized that more efficlent utilization of magnetic tape
:input/oﬁtputlfacilities caﬁ be reslized by the use of packing techniques‘
;(e.g. packed numerics and binary) in some types of operations. The use
jof these practices for local magnetic t;pe input/output oparations is not
Eprecluded. However, character déta will be recorded in the prescribed
' standards form when recording in other than in the packed mode in these

' local operations., Interchange between installations in packed modes may

‘also be made by mutual agreement between sender and recipient.

quidelines for Implementing the Standards
411 computers and related equipment configurations brought into the

iFedergl Government inventory on an after July 1, 1969 mﬁst have the

. capability to use ASCII and the formats prescribed by the magnetic tape

Eand paper tape standards when these media are used.

In making the evolutionary transition to actual use of the approved
;standards,planning and implementation must be based on the environmentv
iin which the computers and related equipment configurations added to the
%inventory are to be used. Guidance is provided .as follows: | -

e

a. Initial Acquisition Where there are no existing tape files or

‘program libraries which prevent immediate use of the approved Federal

standagiifovad Fk RERUKE 3602703135 : RIATKBHY sLoR723ABb6 T0 i5a6a2 400  tons
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to‘the_inventory and their use should be specified in the request fér
proposals. The supporting software should be compatible with the char-
acter set, codg,-media and collating sequence of the approved Federal
standards. |

b. Replacement of Computers and Related Equipment Configurations.

Actual use of the approved standards with replacement computers added

to the inventory may be dependent upbn reprogramming of the computer

and fiie’conyq;§;9p. Sucﬁ repgféraﬁping and file conversion may be
accomplished completely when the réplacement becomes operational,
particularly if the data system has unéergone major revision., In this
case, the standards should be fully applied upon conversion. If the
reprograrmming and file "conversion is to be completed over a phased time

i perlod, thé standards will come into use as the reprogramming and con-
version is accomplished over the phased time period. Replacement equip-

; ment added to the inventory which doés hgt require significant reprogramming
| effort should fully implement tﬁe approved standards wherever practicable. -
Tﬁis may result in code conversion temporarily between older equipment

| retained In an installation where equipment is added which uses the

: approved standards., Such transitional incompatibilities are probably

. unavoidable in an evolutionary transition to standards.

c. Augmentation of an Existing Computer or Related Eoulpment

© Configuration. It is sometimes necessary to augment an existing computer
. installation with an additional computer or peripheral input/output equip-
- menl in which the added equipment must make use of the same media files

é as the older equipment. In thiscase, the use of the standards may have

o bapitovelFor Releadd 208204129 SICIHRIETS DA T20AG0100 15008204 Standards.
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. New capabilities added to an existing installation or system, such as
- remote terminale or a source data acquisition subsystem should make use

é of the approved standards wherever practicable,

8.

Interchange of Recorded Media Between Installations

One of the primary benefits to be derived from character set, code

? and input/output media standardization is improved ability to exchange

- information between installations of computers, and related equipment.

' The full benefits of standardizaiionlwill be realized gradually as input/
é output equipment which use the standards replace the present inventory.

- The Federal standard (ASCIL) character ‘set and implementing input/output

media standards will be used where information is interchanged between

i two installations that have standards conforming equipment. In many

 cases, it is expected that the standards can be used effectively for

;interchange between installations even though some or many of the instal-
| lations involved do not use the standard media in their local information
| processing operations.

| ADP - Telecommunications Interface

ASCIT is also -a standard for telecommunication networks. Some
%Federal telecommumications systems operate in ASCII, others will when
iupdated in éohformance with the National Communications System plans.
iTherefore, users of all computer systéms and component acquisitions which
iwill use Federal communications systems for the transmission of data
should consult with the National Communication System as to the interface

requirements.

- Approved For Release 2002/01/29 : CIA-RDP78-04723A000100150042-4
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 Character Set Size

The ASCII is a 7-bit code with 128 assigned characters of which 95

; are graphic characters (including épaée). The use of both upper and

~ lower cases of the alphabet is not required in many ADP, communication
 and related systems applications. Cerpain speclal purpose systems may

: require a very limited character set as, for example, a basic numeric

E set. In general, it is expected that equipment will have the capability

- of actommodating the entiré ASCII code insofar as transmission and input/

’% output from recorded media are concerned. Printing, keyboérd generating

11, |

| characters and the 7-bit code

- and current computer software capability may, however, be more limited in

. some specific applications.

Extended Character Sets

4 prime purpose in adopting the USA Stendard Code as a Federal

é Standard is to provide for the use of a standard set of uniformly coded
3 characters (graphics and control functiohs) in both computer based data

| systems and communication systems. The Standard Code prescribes 128

[y

pattern assigned to each character. Means

_ are ﬁrovided in the Standard Code for'exysnding the character repertoire
‘ of the T7-bit code. Specific methods of extension are defined in an
- additional proposed standard being processed by the USASI Standards

' Committee X3. The magnetic tape standard specifies the recording of the

7-bit Standard code in 7 information tracks with an additional (eighth bit)

information track in which a "zero" is to be recorded for each character .

: of the Standard Code. An additional 128 characters can, therefore, be -
| uniquely coded on the magnetic tape by recording a "one" on the eighth-.

- bit track. IHence, extended character sets can be represented in the 7-bit

Approved For Release 2002/01/29 : CIA-RDP78-04723A000100150042-4
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code by "extenslon” techniques and on magnetic tape by the "expansion'

é to 8-bits.

| To prevent a proliferation of different characters and code assign-

f ments in "extended" and "expanded" sets,'additional characters beyond
the 128 in the 7-bit Standard Code Will not be assigned by agencies until
the planned assigrments have been presented to, and approved by the

| National Bureauw of Standards. Thié-feview will prevent uncontrolled

: character code assignment in larger sets which would lead to the same

_ undesirable incompatibility that préceded the adoption of the Standard
Code., NBS will maintain a regisber of‘épproved character code assign-

ments in extendesd character sets and, through its review of proposed

T assignnents, ﬁill recomend compatible praciices.

12, j'¥;~L5Lj_'\renc's

The long-term compatibility and econormic advantages obtained from

the use of standards are expected to offset one-time conversion and
Etransition costs of implementing approved standards. Except in very
funusual circumstances, such one-time factors should not be used as a
:basis for granting exceptions. The heads of.departments and agencies
~are authorized to waive application of these guidelines in those cases

both of
where,§he following conditions are applicable:

a. Significant, continmuing cost or efﬁiciegey disadvanéages
will be encountered by the use of ASCII and,

b. The interchangevof information with other systems is

minimal and is expeclted to remain minimal.

Approved For-Release 2002/01/29 : CIA-RDP78-04723A000100150042-4
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All exemptions and the reasons therefore will be coordinated with
‘jthe National Bureau of Standards before they are authorized so that NBS
may consider the impact of the decision on the standards program and
the significance of the action with respect to future standards actions.

Additional Information

Questions related to these standards or their application as well
~as recommendations for revisions of these standards should be directed
to the Center for Computer Sciences and Technology, National Bureau of

?Standards, Washington, D. C. 2023).

Approved For Release 2002/01/29 : CIA-RDP78-04723A000100150042-4
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EMNCLOSURE 1

Approved Federzl ADP Standards

The specific standards approved by the President on March 11, 1968 are:

a. The USA Standard Code for Information Interchange, X3.L4-1967, often
aﬁbreviated USASCII (sometimes és ASCII which is derived from its former
title of fmerican Standard). This standard defines the coded character set
to be used for the general interchange of information among information
p;ocessing systems, communication sysﬁeﬁs, and associated equipment,

’ b. ¢ USA Standard Perforated Tape Code for Informat“on Interchdnge,

X3 6-1965, cifies the representation of the ASCIL in perforated tape and

- v
1

smmllarly encoded media.
| c. The USA Standard Recorded Magnetic Tape for Information Interchange,
800 CPI, NRZI; X3.22-1967, specifies the representation of the ASCII on
9—%rack, one half inch magnetic tape at a recofding density of 800 characters
pe; inch (CPI) using non-return to zero (NRZI) type recording.

| This approved magnetic tape standard is one of a proposed family of three
velated magnetic tape standards being advanced within the USA Standards Institute
(USASI) and the International Organization for Standardization (ISO). This
800 CPI Standard is the only one of the three that has advanced to finsl
approval by thé USASI. The other two members of the proposed magnetic tape
family of standards included one of 200 CPI density and one of 1600 CPI

density based on '"phase encoding".

Approved For Release 2002/01/29 : CIA-RDP78-04723A000100150042-4
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ENCLOSURE 2
‘dditional Federal ADP Standards Under Development

 The USA Standards Institute standards committecs (X3 and X)) have been
working on computer and information processing and related equipment standards
for approximately eight years. The X3 Committee has produced 22 approved
standards with a greater number in various:stages of processing. Most of
these are potential candidates as Fede;al ADP standards. These approved and
proposed standards range through oharaoﬁer sels, codes, media,.transndssion_
conventions, progremmiﬁg languages, vocaﬂulary, problem analysis and dats,
codes and data formats. - | v
- The Federal magnetic tape standard, BOd.CPI, NRZI, identified in

Enclosure 1 was stated to be one of a family of three recorded magnetic tape
stagdards. The.other two mehbers of the family of magnetic tapes are: |

(l) The proposed USA Standard Recorded Magnetic Tgpe for Information
Interchange, 200 CPI, NRZI, which is intended to provide a relatively low
performance tape for low-cost Systems use, and

(2) The proposed USA Standard Recorded Magnetic Tape for Informaflon
interchanbe, 1600 CPI, Phase Encoded, which is 1ntended to provide a
relatively high performance tape for use with systems where high perfor-
mance can be usad'effeotively. It is based on phase encoding in lieu of
non-return to zero'type recording.

A1) three members of the family are based on 9-track recording on one half
inch magnetic tépe. Action to adopt the two additional members of the related
family of magnetic tape standards as Federa¢ standards can be expected at thef”

earliest practical date.,

Approved For Release 2002/01/29 : CIA-RDP78-04723A000100150042-4
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A proposed USA Stendard Megnetic Tape Label for Information Interchange
was circulabed to Government agencies for comment both as to its adoption as
a USA standard and a.Federal =DP standard. .fter slight revision its approval
asja USA stendards seems assured, It is also being processed in the final step
as an 1S0 Recommendation. The standard label provides a standard method of
format of the tape and‘should facilitate interchange of

describing the dat

<

&

recorded magnetic tapé reels.
The response of Federal agencies fof*the adoption of the proposed label
standard as a Federal standard was generally favorable.
4 proposed USA Standard Hollerith Funcbed Card Code was also circulated
o Government agencies for corment on adoption as both a USA and Federal.
Stendard. The response vas quite favorable. This proposed standard is
ad?ancing in bothlthe USA and ISO organizations. Approval as a Federal ADP
sé%ndard appears warranted,
 Work within an X3 Subcommittee (X3.2) is well advanced on a proposed
standard edge punched card in which the ASCII code is punched along one edge
of;the card as on‘perforated tape. The proposed standard may offer signifi-
cant economic advantages for use with low volume data transmission terminals
since the format is thé same as on perlorated tape and code translation is
not required as is the case with Hollerith coded cards.
| Government agencles have also been qﬁeried on USA approved or -proposed
sténdards related to Optical Character Recognition, Data Transmission,
Programming Language (COBOL) and keyboard. Follow-on work on some of these
queries is still underway.
4 data transmission controi pfooedures proposal is nearing completion in

an X3 Subcommittes (X3.3).
Approved For Release 2002/01/29 : CIA-RDP78-04723A000100150042-4
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Work is well advanced on code extension procedures for representing
alternéte.sets of graphic and control characters with the standard code
pitterns via the uée-of the SO-SI (Shift Out -~ Shift In) and Escape chafaqters
ofIASCII. Work is begimming on an "expanded" 8-bit code in which the 128
ASCII characters would be embedded in one half (lower half) of the 8-bit
25§ position code table. This 8-bit code would be used with 8-bit processor
prcsumably primarily as the "installati&g” code for I/0 purposes.

. Work is in early phases in Standards Committee X3 and XL on computer to
@cfipheral interfaces, on data ele@ents ané code standardization, all aspects
oficredit card standardization, and special purpose punched;cards.

. A number of Féderél Government employees are participating in the
development work on these standards. Most are probable candidates for

adoption as Federal ADP standards.
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