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1.0 SCOPE
The purpose of this volume is to provide the reader with several levels
of documentation for this program module of the NASA Medical Directorate

Mini-computer Stofage and Retrieval System,

The Biomedical Information System Overview (Section 2) describes some of
the reasons for the development of the mini-computer storage and retrieval
system, It briefly describes all of the program modules which constitute the

system,

The General Specifications Section (Paragraph 3.1) describes the purpose

and function of the specific program module documented in this volume,

The Technical Specifications (Paragraph 3.2) is oriented to the programme;;
It is a technical discussion of the same processiﬁg described in general
terms in the previous section, but is a high enough level as not to be
redundant with the very detailed analysis described in the Subroutine

1

Section-3.3. 3

The Subroutine Section (Paragraph 3.3) describes each subroutine in
enough detail to permit an in-depth understanding of the routines and

facilitate program modifications.

The Program Utilization Section (Paragraph 4.0) may be used as a

"Jsers Guide" and is as non-technical as possible.

k
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To eliminate hnnepessnry reproduction, the program listings are maintained
1n'a separate document which may be obtained from the VARIAN library of

- computer programs éurrently maintained in Building 32 at NASAIMSC. In
addition, another document is to be developed for the Medical Directoféte
management, The documént will.describe the mini—computer system on a
higher functional level and will illustrate how the mini-computer storage

and retrieval system interfaces with the total directorate data management

plan,

. ——
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2,0 BIOMED1CAL INFORMATION SYSTEM OVERVIEW

For several years, the NASA Medical Direclorate has been déveloping a-

Medical Information Management System (MEDATA), The System,as;implemented_at.
NASA, utilized an off-linevIBM'IQSO for prgparation of data input vié‘éaper tape
and requi;éd card deck rﬁhs for retrieval of data from the data files. A new
phase of deQelopment has beenvimplemented utilizing remote terminals and

- mini-computers., This sec&ion describes the de;elopment rétionale of the remote

terminal and mini-computer approach,

Several features of the old MEDATA system pfesented serious difficulties to
the system user and made the system unrespoﬁsive. These deficiencies in the
éystbm included:

° Inpgt data prepared on punched paper tape

° No online data inpuﬁ capability with the data base (i.e., no remote
&ata entry) |

K Data corrections vié puncﬁeq paper tape

o Preparation of retrieval reéuests via a p@nchea card system

e 48-hour turnaround time required for retrieval outputs,

To impfoye the overall responsiveness of the system and eliminate these
deficiencies, Philco-Ford developed the Varian/MEDATA Stdrage and Retrieval -
System (VMSARS) which utilizes the Varian 6201 computer systems in Building

32 or 37,



VMSARS‘consists of the MedicalAData Input System (MDIS), the Medical Data

Update System (MDUS), and the Medical Data Tape RCCrfévai System (MDTRS),

The Medical Data Input System (MDIS) is used to input data via a CRi. 1f

vpdates or reviews are desired, the 0utput.of MDIS m#y be updatéd.on the

.CRT by the Medical Data Update System (MDUS), The data tape.(MDIS or MDUS
Outputj is entered into’the CAAD MEDATA.sysEem where it is sorted and merged into
the appropriate Medical Data File. The updated CAAD MEDATA Medical bata Tape
File is sent back to the Varian computer system and used as input for the

Medical Data Tape Retfieval System (MDIRS) which processes data retrieval
requests from remote terminals., The primary advantages of-the VMSARS are

as follows: B

e Use of state-of-the-art input devices such as.CRT‘s and portable

acoustic-coupled teleprocessing terminals. (CRT's operate at 2400 bits

per second on the telephone lines.)

e Elimination of paper tapes from the system. (Data storage is on

magnetic tape.)
e Online data input from remote input station via the telephone lines.

e Error correction capabilities on CRT. (Limited error checking is

performed by the computer.’

o Update capabilities on Varian system before data is entered into the

CAAD MEDATA system,



e Ease of creat=Zon and updating of background forms,

o Capability of fransmitting MEDATA retrievals over telephone lines

~to CRT or TTZ.
e Capability cZ performing online retrievals.

VMSARS was used fé: the Flight'Crew Health‘Stabilization Program for

three months prgcezing the launch of Apollo 14 and Apollo 15. A Computer
Communications Inc. (CCI) CRT and keyboard and an Execuport Typewriter
were installed in —=e surveillance command post at KSC, and a surveillance
master file was crazted.  The VMSARS was used to collect data, perform

.updates, and retrizve data from the surveillance master file.

The overall system; including the CAAD MEDATA system interface, is

illustrated in Figure 2-1, The individual programs are described as follows:
MEDICAL DATA INBUT SYSTEM

‘The Medical Data I;;ut System (MDIS) is designed to collect data from a CRT
input station and store the data on a magnetic tape. The mediéal question-
naire formé are maintained on magnetic tape and are read into computer
memory at run time. The user selects the appropriate form to beldisplayed
on the CRT, As ezch fdrm is completed, the data is stored .on magnetic tape.
This tape may be further updated, transmitted to another terminal, or

input to the 1108 YEDATA system. Hardcopies of any form are produced at the .
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user's request. The system requires only one tape unit and operates either

via the phone lines or directly online with the computer.

. cam——— -



MEDICAL DATA UPDATE SYSTEM

The Medical Data Update System (MDUS) updateé any tape éreated by MbiS;

fwé tape-drives, a CRT, and priﬁter are required. .The oid dété_is read
from the MDIS cutput tape and displayed on the CRT. Changes may be méde

to the data on tée CRT; comments or recommeqdaticns may be added to the
record, and the néw updated record written to the deaﬁe tape. The updatéd
tape may be either.transmitted to another terminal or input to the MEDATA

systém, or both. Hardcbpiés of the records are produced if requested by

the user. Refer to Figure 2-3 for an illustration of the MDUS components.



MEDICAL DATA TAPE RETRIEVAL SYSTEM (MDTRS)

MDTRS permits the user to.ﬁake déﬁa retrievals from Ehe MEDATA.mastep
tépes>createa by the 1108 MEDATA system. ‘The 1108 system builds the MEDATA
m#stér tape fromvsevera1 sources, one of which islthe MDIS or MDUS created
input tapes. MDTRS outputs preprog;ammed retrieval question; from the

Varian computer to the réquester's CRT or typewriter. The user builds-his
retrieval request by énswéring these questions, When the retrieval request
is complete, MDTRS.searches the MEDATA master fape for the data, formats tﬁe ,
selected data for output, and oufputs the data to the terminal. The CRT may
operate on a private telephone line at.2000 bits per second and the type-

writer operates on any commercial telephone line at 300 bits per second,

Refer to Figure 2-4 for an illustration of MDTRS components.

~

2.1 OVERVIEW SUMMARY

Iﬁ summary, the Varian/MEDATA Storage and Retrieval Systém pfovides the user
with an online input and retfieva} capability previously unavailable. The
response time is significantly improved over the old paper tape system. There
are still two weak points in the system due to hardware constraints. These
are (1) the requirement to updatelthe MEDATA master file on the CAAD 1108
computer systeﬁ, and (2) fhe use of tape instead of disk ﬁor storage of the
data base. A mbre comprehensive storage and retrieval system is being
designed to operate on a Varian 620 mini-computer system uéilizing a disk
memory storage device and an input/output multiplexing device. The new

gystem will perﬁit immediate update oq files, faster responée for retrieval

requests and multiple terminal users operating simultaneously.

2-6



L-T

REMOTE COMMUNICATIONS

VARIAN 6201 COMPUTER SYSTEM

MEDATA SYSTEM

STATION BUILDING 32 BUILDING 12
PRIVATE LEASED LINE 2400 BPS
1
VOICC GRADE SWITCHED NE TWORK MASTER FILES
100 70 300 pPS| AUTOMATIC
: ANSWERBACK INPUT TO MCDATA
103A 2018
MODEM MOLEM L
. TAPE
! 4 ‘ * orive |
NO. 1
2018 103A VARIAN - MEDATA
MODEM MODEM 6201 TAPE UNIVAC 1108 SYSTEM
DRIVE e e e
& oR . t ) no. 7
ACOUSTIC
. COUPLER
OUTPUT FROM
Y MEDATA RETRIEVALS
' RETRIEVAL
REQUESTS
YRR AT HD TR 8 RHHIEEM
FUNCTIONS FUNCYIONS FUNCTIONS
» INPUT o DISPLAY BACKGROUND FORMS ON REMOTE OR ® ACCEPT INPUT FROM VARIAN TAPE
1.OCAL CRT .
s UPDATE & RETRIEVE VIA CARD INPUT

* RETHIEVE ON SOCIAL
SECURITY NUMBER, RECORD

ARD TYPE

o RECEIVE MEDATA

RE TRIEVAL OUTPUT

COLLECT INPUT DATA FROM REMOTE OR LOCAL CRY

UPDATE DATA AND BACKGROUND FORMS

TRANSMIT ANY RETRICVAL FROM MEDATA SYSTEM

RETRIEVE VIACRT ORTTY

MERCE COLLECTED DATA TAPES IF NLCESSARY

Figure 2-1 Varian/MEDATA Storage and

-8 MAINTAIN FILES, SORT, MERGE , ETC;
OUTPUT UPDATED MASTER FILES

o OUTPUT RETRIEVAL TAPES FOR VARIAN  ~

Anreeez (et -

Retrieval System



{ BACKGROUND \
| MEDICAL -
\ FORMS

CRT

\ STATION ) PRINTER

VARIAN 6201

MEDATA
FORMATTED
DATA
TAPE

AA20002(A) -1

Figure 2-2 Medical\' Data Input System

2-8
|



MEDATA  \
FORMATTED }

2 pata PRINTER

; TAPE

[

|

!

l

I

l

l

|

|

I

l

! _

{. UPDATED

——————— MEDATA

FORMATTED
DATA

TAPE

" AA20002(A)~2

Figure 2-3 Medical Data Update System
‘ ) .



{ MEDATA
{ MASTER |

VARIAN 620!

PRINTER/

CRT TYPEWRITER

\ STATION

AAZ0002(A) -4

Figure 2-4 Medical Data Tape Retrieval System (MDTRS)

2-10



This document describes in detail one of the three components of VMSARS,

the Medical Data Input System (MDIS).
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3.0 MDUS SYSTEM
3.1 GENERAL SPECIFICATIONS

3.1.1 Backgfouﬁd

In the fall of 1970, the Medical Data Input System - MbIS - was‘implemented
and put into operation on a Varian 620/i computer at the NASA Manned
Spacecraft Center, Houston, Texas (See Section 2.0). There it was

viewed aﬁd used 'by many different NASA personnel-and NASA contractor
personnel; and, although it provided extensive iﬁput error correction
capabilities, it was noted that should an error get into the system, the only -
corfective action availaﬁle was an update through the extremely cumberéome
‘update ﬁfograms in the CAAD MEDATA Sys;em; To partially alleviate thié
problem, the Medical Data Update System, MDUS, was implemented in December

of the same year.

The MDUS permits the user to alter newly entered data before it is added
to the Master File via the CAAD MEDATA System. The normal procedure is to
input the data using the MDIS, review it, and correct any errors ﬁsing the

MDUS. The update& data is then added to the Master File via MEDATA.

Initially, MDUS was used to input additional data in order to complete an
incomplete data record thereby permitting one individual to input the
initial part of the data using the MDIS, and another to complete it using

the MDUS. This process was utilized during Apollo 14 when physical exami-~



nation infcrmationnwas coilected and inputbat Cape Kennedy. Subseduently,

- at the Manned Spacecraft Center, comments and spec1a1 instructions were

added by the rev1ewing physician., The updated data tape was transmitted '
back to Cape Kennedy and ‘then entered into the CAAD MEDATA System. The

) physic1an,‘effect1ve1y, was able to partially oversee the physical examination

. without actually being present at the site of the examination.
3.1.2 Functions of the System

'3,1.2.1 Input

The input to the MDUS is of .two types: an MDiS data tape and the user CRT
~ updates, The input.data tape is created usingithe input system, MDIS. As
eacn fcrm is read from the imput data tape, it is displayed on the CRT and
the user may input update information via the-keyboard that is connected
to the CRT. These inputs ma& be in the form of additions, deletions, or

"modifications to the data already on the form.

3.i.2.2 Processing'

First, a form is read from tape into the computer and the data witnin.the
form is prepared for output to the CRi. I1f a form is too large to be
displayed on the screen all at once, it is displayed in pieces called
"pages",. As each page is diSplayed the user enters his update data.

This data is then input,'processed, and saved. Once the last page is
completed the entire fcrm is output to the tape, and the next form read
from the input tape. This procedure continues until the last form has

been updated,



S 3.1.2.3 .Oﬁtput
5Tho updated fqrms are output to a data tape. -The format of this tape is
B the same as the input tape. A hardcopy prxnt of any updated form is also

optionally available on the teletype.
3.2 TECHNICAL SPECIFICATIONS

3.2.1 System Description

,fht:inbut'tapé is formatted-Oné form per record. As each record is'read

~ and processed, it is output to the>CRT in nearly the same format as was
originélly with the MDIS. The differgnte in format is that MDUS permits
only one question (or heading) per line, whereas the input system MDIS
allows two per line in some ‘instances. The processing of the record is
pefformed.a page at a time and once the last page has been processed the
entire form is written to tape. This procedure is repeated for every form

until the last record has been output.

3.2.2 Input

There are two types of inputkin the MDUS: an MDIS generated magnetic tape
and CRT keyboard updates. The tape input is described in detail in Appendlx
VVA. The CRT input is 1n1t1ated via the keyboard connected to the CRT. Trans-
mission from the CRT to the computér is in Block mode, such that aﬁ entire

screen of data is input rather than one character at a time. The input is
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Anitiated upoh.réceipt by the cbmpdter of an interrupt from theAkeyboard,'

'-cauéeq when the user depresses the Interrupt key (INTj._“Forma; for the

CRT data is found in Appendix B.

There are seven update control options which are available to the user,

The desired option is selected by placing in the first two positions

of the screen one of the following control codes:

. Control Code

" Function

DF

HF

‘RP

CF

cT

B

3.2.3 Processing

‘Delete this Form. Do not process or output this data to the

updated tape.

Haxrd copy ﬁﬁis Fofﬁ. . Print this form on therteletype. .
Redisplay Form; Go back té the first page of this form

and start over. |

Redisplay Page. Redisplay the original data.for the current

page.

‘Copj Form.: Process and output this page and the remainder

" of the form without displaying them.

Copy Tape; Process and output the remainder of the tape
records wifhout displaying them.

Process this page. Display the next page.

The processing in the MDUS has two major functions: (1) process the old

data for output display to the CRT and (2) process the new data for output

3-4



‘_gézﬁapél :Aftef a recﬁrd is read'from tape,ithe subfoutine»BDOb formats
"WQRFHéIAéFa“fgr outpug ih ééges to the CRT. This prbéeééiﬁg is mainly
';ohpdséé of saving and trénslating;certain spéciai codés (see Appendices
-uA'andgﬁ) frém the -input déta.  On;e the uéef Has compléted his Ehanges
7dand,the upd;téa data has beén input, the'subroutine BMOO_thén reverses
tﬁé operation of BDOOIby restoring those spééial codes. Thié deated
finformation‘is saved iﬁ a ;apeloutput buffer. As soon as the last page
T.ofithé record is'érocessed by‘BMOO, tﬁe entire new record is-output to
_fapé. This procedure will continue until the End-of-File Recbrd (see
Appendix A) is read from the inﬁut tape. An identical record is then

created for output and the program is terminated.

13.2.4 Qutput

‘.There are three output>devices for the MDUS: the magnetic tape, CRT,
and teletype. The tape énd CRT layouts may be found in Appendices A and
B respectively. The teletype format is similar to that of the CRT (see

Appendix E).
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3.2;5  Buffers andATapies_. "  ', A 1l . j,f',}‘. :V;Ay}; ::: 5‘;;‘L;?]"

- =5 jvI_..engt:h' ‘ N L o :

Label (Words) . : e ' Contents/Purpose

CRN$ 962 o ‘ CRT input buffer. Contains theiupdated data when it is

o input from the. CRT, ‘ L

CROS | 962 CRT output buffer. Contains a pagé of data which is
to be output to the CRT. '

DPT$ 1 Display output buffer pointer. Used to save the
address of the next available location in CRO$ wheq
building a display page.

FTBS 1 Form table. Contains the beginning location of the
next tape record to be updafed.'

LTBS 30 Line Table. A table that describes each line of data

 on the CRT. See Appendix C.
MPT$ 1 Tape output buffer pointer. Used to save the next

available location in MTO$ when building an'updated

data record.




i s

" ‘Length

‘7;5 Labe1 | (Words) o R 'Cbntenté/Purposé
'«;MTNs . 2880 ' Iape_input buffer., Storage loéation for record

3wCQrfént1y being updated,

”  MIO$  : 2880 . . . Tape output buffer. Storage location for updated

data record




3,2.6 System Flow j : a .‘v_'
' START o

REWIND OLD DATA
- MASTER

REWIND NEW DATA
MASTER

®

OLD DATA

OF FILE

. ’ : RECORD
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o
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‘SOFTWARE EOF
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3.2.7::Hardﬁare.Copfiguratibn o
-Eollo&ing’is a minimum hardware configuration for operation of thé MDUS; .
| Vérian 620/i cbmputer with 20K of core memory . |
1 - CC1 'C¢}30 Communication Station with cgntfoller (CRf)
2 - tapé driyeé
1 - teletype
3 - Buffer Interlace Controllers (BIC)
1 - Priority Interrupt Module with the foliowing interrupts,

End of Transmission interfupts on all BIC's.

CRT keyboard interrupt
The two tape drives and the CRT should be connected to separate BIC's,

3.2.8 System Block Diagram

See Figure 3-1.
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3.3 SUBROUTINES

3.3.1 BDOO - Build Display

3.3.1.1 Purpose
The'purpbse of this subroutine is to format the data input from the magnetic
tape master file and stored in the input buffer for eventual output to the

CRT.

3.3.1.2 Technical\ﬁescription

The fﬁnction of BDOO is to format the input déta fdr ocutput from the CRT
output buffer (CRO$). Since an entire form will usually_fill more than one
CRT screén, the datg is divided into "pages'. To mark this division, EOP
(end-of-page) characters have been plaéed at specific places in the input
data so that, thn one is encountered during pfocessing, control is
"returned to the éalling routine, which then initiates output to the CRT.
The next time BDOO is eh;ered, the processing continues at the point sf

the last EOP character.

Normally, this procedure is repeated until the entire form has beén‘outbutc'
However, since a calling routine may désire a new form to be displéyed
before the previous one has been completely output, the A-register, upon
entry, is used as a flag. If it is z?ro, processing is to continue'frdm
thg last EOP character. Otherwise,'processing will be initiated at the

beginning of the input buffer (a new form).

With each page of data BDOO builds a line table (LTB$). This table associates
one word to every line on the CRT. Appendix C explains the contents of each

wofd of the line table,
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It should be noted that the f1rst line of all pages subsequent to the

hfirst page will be blank due to minor format incompatibilities with MDIS.__

vT'The foliowing is edlist of spéciai'cheracters.and their usage in the

. input data.

Character . Code ' o Usage‘

end-of-block (2448) Precedes every heading ’ Follows every answer,

Out ut as "new 11ne" character.
] P

end-of-record (3375) . Signals end of processing. Last character in form,
carriage return (3368) ’Indicates more data follows., Output as‘new.line.
.end-of-page ' .(2418) Indicates the end of a page of data,

AThe processing is performed on a character-by-character basis,- First, thellevel
code and sequence number (if any) are picked out of the input'buffer and'saved
Vinla line table word. Codes for blank characters equal in number to the value
,'ot the 1eve1 code are then stored in the output buffer. The heading and any
answers follow immedlately. As each end of- block character is-reached, the
procedure is repeated. Once an end-of- page character is encountered, control

is returned to the calllng routine and the page is output. If a page exceeds the
output buffer in length an error message ("PLEASE SELECT ANOTHER FORM") is

’output.
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312’01‘2?1

Calling Sequence

C£11 BDOO

Contents Upon Ent:y

Contents Upon Exit

kevisters

A

B
A

Overflow

0 indicates continuation of
processing from the last EOP

character,

1 indicates begin processing

. at the beginning of the form,

N/A
N/A

N/A |

3-17

< 0 indicates output

buffer (CROS) was
exceeded and an error

message was output,

=0 indicates that the

last page has already been
output and updated, and

a new form is needed.

> 0 indicates a normal

return.

N/A
N/A

N/A"



3.3.1.2.2 General Flow Chart
' BUILD DISPLAY

=

PICK UP AND
STORE 1ST LINE
OF CURRENT PAGE
OF FORM

END OF DISPLAY PAGE?

GET NEXT
CHARACTER

|

EOR . YES

CHARACTER

' NO

SET LINE TABLE
(LTBS) BASED ON
CHARACTER

_BUFFER

STORE ALL
CHARACTERS TO
EOB INTO OUTPUT

STORE NEW LINE
CHARACTER

SET LINE TABLE
BASED ON # OF
COLONS ON CURRENT
LINE
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3.3.1.3 Label Descripliqh

3y

3310301 Local |
»BDBL . -‘<2468) slank | | » | R
>ABDBZ-‘ - ("FORM _ ", 125; i38’ 1;8, l}é, U?LEASE SELECT ANOTHER,EORﬂr)
err§f message output when CRO$ buffer is‘exceedéd.
BDCC - colon counter; count the number of éﬁlons found on one Line;'i
Indicafes né answer;'one answer, Or ﬁwo answers on a line.

BDCH - save location for second character of word; first character

unpacked, and second character saved.

BDCL - (2728) colon
BDCR - (3368) carriage return
BDCS - switch used to indicate which half of the néyt available wofd

is to be unpacked.

BDEBH - (2448) ena~offblock character

BDEP -‘(2418) end-of-page

BDER - (3378)'end-of-re¢§;d

BDE2 - (38) number of words in BDB2 error message

BDFP - pointer into tape input buffer (MINS) that indicates the next

available word to be unpacked for processing.

BDLP - line taﬁle pointer; pointer to_hext available wo;d ih.iine table.
BDNF - (24)-maximuﬁ number of forms allowed (used yith input system only)
BDNL - (lés) new line character

BDPC - position counter; counts the position on a CET line currently being

filled in CRO$(1-40),
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BDSC - Seqnence'counters; counts the number of headings‘having sequepce '
numbers (or the number of headings in ID'Sectidn of form)f  "

BDSV" - three temporary save locations

_ BDTB - (334g) tab

. BDTX - (3) end-of-text character (CCI)

3.3.1.3.2 Global

None

30301-3.3 Entry Point

BDOO = - primary ehtry

3.3.1.3.4 External References
CROS - display ogtpﬁt buffer
DPT$ - display pointer; points to next available location relative

to CRO$ for storing output data.

FTBS

forms table; pointer to beginning of form in memory

'LTB$ - line table; see Appendix C
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313.1.4 Detailed Flow Chart

SAVE.
A REGISTER

CLEAR POSITION
COUNTER
(BDPC)

CLEAR DISPLAY
OUTPUT BUFFER
(CRO$) POINTER

(DPTS)

CLEAR LINE
TABLE (LTBS)
'POINTER (BDLP)

BLANK FILL
LINE TABLE
(LTBS)

RESTORE
A REGISTER

©

3-21



e St S Y

e T SR SN v, v B Ry WSt MR 0730

A et N B s B N, N

INITIALIZE FORM
POINTER TO
BEGINNING OF
NEW FORM

(BDFP)

CLEAR .
CHARACTER
.SWITCH (BDCS)

‘ BD8S
STORE 3 LEAD-
ING BLANKS

CLEAR SEQUENCE
COUNTER BDSC

' l ] BD20
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- /TTEpEs N\
" STORE 'NEW
“ \_'LINE"

/_BD90__\
GET A
- \(CHARACTER

EOR
CHARACTER
AN

YES

END-OF-RECORD

RETURN

CLEAR COLON .
COUNTER
BDCC

INCREMENT LINE
TABLE (LTBS)
POINTER (BDLP)

[:::] 5542
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BDSO

" { IGNORE 1sT
*\_CHARACTER

4@

 BD25

CLEAR COLON
COUNTER

INCREMENT LINE
TABLE (LTBS)
POINTER (BDLP)

®)

BD30

CHARACTER 1IN
B' REGo

/ BD90O S

GET A
CHARACTER

L\i/]

3-24
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. ~.
A" INDICATES CHARACTER . YES
. END OF ID SECTION = g

EOR YES
END OF RECORD CHARACTER
EOP YES SET A-REG

CHARACTER

- END OF PAGE

i}
s
S

NO

o "

BD4O - ) {  RETURN )

CHARACTER

END- OF- BLOCK
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H
BDA41

CARRIAGE
TURN

 / BD8S AN

- ( STORE "NEW
LINE"

SET MORE LINES
BIT (13) IN
LINE TABLE WORD
(LTB$) FOR
PREVIOUS LINE

SET CONTINUATION
LINE BIT (15)
IN LINE TABLE
WORD (LTBS) FOR
CURRENT LINE

~v-

INCREMENT LINE
TABLE POINTER
(BDLP)
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BD46

SET MORE LINES
BIT (13) IN LINE
TABLE WORD
(LTB$) FOR
PREVIOUS LINE

SET CONTINUATION
LINE BIT (15) W
LINE TABLE WORD
(LTB$) FOR
CURRENT LINE
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- CODE IN B-REG

BD47

SAVE LEVEL
CODE IN LINE

| TABLE (LTB$)

COUNTER

' . SEQUENCE
10
BD50
CHARACTER IN GET A

B-REG

/  BDYO ___\,

.CHARACTER

3-28
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. " PROCESS LEVEL CODE



STORE SEQUENCE
NUMBER IN LINE
.TABLE WORD
(LTB$)

* INCREMENT

SEQUENCE COUNT-
ER = BDSC

STORE BACKGROUND

$D55- INTO OUTPUT BUFFER

BD85 \
STORE BLANKS
EQUAL 1IN NO,

TO LEVEL CODE /

O,

/" ED90 \

BD57
CHARACTER 1IN \ GET A

B-REG - CHARACTER
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END.-OF-BLOCK?

. BD85
STORE TAB
CHARACTER

EOB
CHARACTER

CARRIAGE
RETURN
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STORE
CHARACTER ‘

INCREMENT
COLON COUNTER
(BDCC)

(@) w

TEE

¢ STORE NEW
"~ \LINE CHARAC-
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SET NO ANSWER
BIT (14) IN LINE
TABLE WORD
-(LTBS) FOR
CURRENT LINE

[EE:]

(3) e

SET 2 QUESTION

BIT (12) IN LINE

TABLE WORD
(LTB$) FOR
PREVIOUS LINE

S1
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_~PREVIOUS
~ 'CHARACTER =
CARRIAGE

INCREMENT LINE
TABLE (LTBS$)
POINTER (BDLP)

CLEAR COLON
COUNTER BDCC

/. BD90O N\

GET A '
CHARACTER /
" l 11 l o
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( BD85 > - STORE THE CHARACTER,
B ' | ~ IN B-REGISTER, INTO
o - .. OUTPUT BUFFER

SAVE X-REGISTER
BDSV

INCREMENT OUT-
PUT BUFFER
- POINTER (DPT$)

TRANSFER ERROR
MESSAGE TO

OUTPUT BUFFER

/, @DO0  \

OUTPUT
MESSAGE TO
CR

l T |‘
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7 LEAST
SIGNIFICANT BITS

~

A-REGISTER
= -1

RETURN

THROUGH BDOO

MASK
CHARACTER

STORE CHARACTER
IN OUTPUT BUFFER
CRO$ '

RESTORE
X-REGISTER
(BDSV)

( RETURN )
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(B0 ) LOAD BACKGROUND CHARACTER
L ST - INTO B-REGISTER . -

SAVE X-REGIS-
TER (BDSV)

HARACTER
SWITCH=0

CLEAR CHARACTER
SWITCH (BDCS)

" LOAD CHARACTER INTO PICK-UP SAVED
B-REGISTER CHARACTER
- R - | (BDCH)

INCREMENT FORM
POINTER
(BDFP)

©
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C|>

RESTORE
X-REGISTER -
(BDSV)

BDY9S

FETCH WORD
(2 CHARACTERS)

UNPACK WORD

SAVE 2ND
CHARACTER
BDCH

&
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o

INCREMENT
"CHARACTER SWITCH
BDCS

RESTORE
X-REGISTER
(BDSV)

‘ RETURN )
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3.3.2 BMOO - Build a MEDATA record

'3.3.2.1 Purpose . . e e o e
The pﬁrpose of this_subroutiﬁe is to restore the saved codes -(saved by
BDOO) and format the update information just input by the user for eventual

output to the new Master tape.

3.3.2.2 Technical bescription
BMOO processes the user updaté inpu# data which has been stored in an inpgt
buffer by performing the following functions:
e resﬁoring the special codes savéd by BDOO;
¢ storing user data iﬁto the output bqffer;
o performing\a limited améunt of error checking;
" e inserting an ”A“ which is required by MEDATA at the end of the 1D

section of each form,

The first two points make'up the majority of the pfocessihg; Thé speéialt
codes that are restored -are found in the Line Téble, LTBS$ (see Apﬁendix C).
These codes are the level codes and the sequence.numbers° In génerél, thg
remainder of the processing, once the codes.are restored, is thelfetching
of each heading and ansQer from the display input‘buffe:<(CRN$)‘and thé_

storing of it into the tape output buffer (MTO$).

The last two points are special cases that should be described individually,
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There are only four headings in a form that have a sequence number. These
make up'theIID'section. The letter "A" must immediately follow this section
to indicate the end of identificatjon information. This réquiremén; is

levied by MEDATA.

A limited amount of errorbcﬁecking is perfofmed én_each heading énd answer.

- The line tablé (LTBS) tells wheghef or not a heading allows an answer. If it
does, a colon must be.presént.following the heading. 1f not preéeﬁt, the
A-register 1s set to'the line number (BMLC) on which the error occurred, and
control is returned to tﬁe calling routine; ‘If the first character foliowing:
the colon is a‘left.parenthesis, a right pérehthesis must also Be presént° If
there is no right parenthesis, the A-register is set té the current line number

(BMLC)'and the control is returned.
If the buffer overflows when.storing data into the tape output buffer (MTO$),
an error message (BUFFER LENGTH ERROR) is output, the A-register set to -1,

and control returned to the calling routine.

There are three characters placed in the output data that serve special

purposes.
Character Code ' Purpose
end-of-page . (2418) ihdicaﬁes the end of a CRT screen of data. When

the line table word is equal to 40408, the last
data line has been processed, and the character

can then be stored,
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Character

end-of-block

Carriage return
3.3.2.2.1 Calling
CALL BMOO

REGISTER

. B .
X

_ Overflow -

Code ' ' ?drpose,
(448) ;ndigates éhe end of the answer. Whep the
end of the line_is reachéd, and the line tabig
\ indiéates no ﬁore data follows, -this character

"' is inserted.

C1368) indicates the end of a CRT line of data, but

~ more data is to follow on the next line,

Sequence

CONTENTS UPON ENTRY CONTENTS UPON EXIT

= 0 indicates input -1 indicates the output
data is in CRN$ : buffer has overflowed,

>0 indicates the line
#0 indicates input :

number of a user-input error,
data is in CRO$ ' :

N/A . R N/A
N/A | - ©N/A
N/A - S N/A
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13.3.2.2.2 Geheral_ Flow Chart

. ‘mMoo )

STORE END OF

.} BLOCK CHARACTER
INTO INTERMEDIATE
BUFFER

IGNORE THE
'FIRST LINE OF
INPUT DATA-

N

l\NYES

OF PAGE

'STORE END OF
PAGE CHARACTER
INTO INTER-
MEDIATE BUFFER

A2

' ( RETURN >
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- 1ST
QUESTION OF
BODY

NO

" STORE "A" INTO
INTERMEDIATE

BUFFER

STORE LEVEL
CODE INTO

INTERMEDIATE
BUFFER

STORE SEQUENCE

-NUMBER INTO

INTERMEDIATE
BUFFER

STORE QUESTION
INTO "INTERMED-
IATE BUFFER

ANSWER
FIELD EMPTY

YES
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STORE LINE OF
ANSWER INTO.

INTERMEDIATE

BUFFER

STORE INTER-
MEDIATE BUFFER
INTO OUTPUT

STORE INTER-
MEDIATE BUFFER
INTO OUTPUT
BUFFER

o
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3.3.2.3 Label Description

. 3.3.2.3.1 Local

BMB

BMBL

BMCL

BMCP

BMCR

BMCS
" BMDP
BME

BMEP
BMIB
BMIF
BMIP

BMLC

- BMLP

BMNL

" ('BUFFER LENGTH ERROR') error message

(40,) blank

(728).coion

(518) closed parenthesis

(1368) carriage.retufn._'

character.switch. Indicates intohwhich half Qf the word the
next character is to be packea in ghe taéé output buffef (MTO$).'V
display poiﬁter. Indicates the'locatibn of the next chafacter
to be processed:from the input buffer (CRN$}° |

(19) number of words in the error message BMB,

‘ (2418) end-of-page

intermediate buffer. 46 word buffer where data is stored prior

to being placed in tape odtput bdffér (MTOS$).

1D flag. vFlag»iﬁdicates that the heading wigh a sequencevnumber
of four has just been processed and the ID section i; cdmplete.

intermediate buffer pointer. Indicates next location in

.intermediate buffer (BMIB) for storing data.

line counter. Indicates the line number on the CRT ﬁhat is

currently being processed.

line table pointer. Indicates the location in the line table

associated with the heading and answer currently being processed,

(128) neQ line (CCI)
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BMOP | (508)>open pérenthesisl

BMP 'séve lééationAfor tape output buffer pointer (MPT$)

. BMEC -: position cognter,A Counts thé number 6f.character positions on'
ﬁhe CRT line that have already been'processed.'

BMPM - | ‘éﬁorage locétipn géntaining the maximum number of CRT positioné
‘hllowe& for thé heéding and answer of the current line being

processed (20 or 40).

- BMSV two temporary save locations
BMTB (408) tab = blank
BMTX (03) end-of-textA

3.3.2.3.2 Global

’ [
None

3.3.2.3.3 Entry Point

BMOO

3.3.2.3.4 External References

CRN$ : CRT.input buffer

CRO$ CRT”output buffer

LTBS ' , liné table (see Appéndix c).

MPT$ _. tgpe.outpﬁt buffer poinfer. Points to next avéilable ldcation

in buffer.
MTO$ magnetic tape output buffer

0D00 routine to output a buffer (CRO$) to the CRT
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3.3.2.4 Detailed Flow Chart

- NO

INITIALIZE DISPLAY
POINTER (BMDP) TO
DISPLAY INPUT BUFFER

| (CRNS) :

INITIALIZE DISPLAY
POINTER (BMDP) TO
DISPLAY OUTPUT
BUFFER (CRO$)

CLEAR LINE TABLE POINTER
(BMLP), ID FLAG

(BMIF), INTERMEDIATE
BUFFER (BMIB) POINTER
(BMIP), LINE COUNTER
(BMLC)

SAVE TAPE OUTPUT BUFFER
(MTOS) : :
POINTER (MPT$)

APE
OUTPUT BUF-

NO

FER POINTER
) = Q
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) >

CLEAR
CHARACTER
SWITCH

4/.. BMGQ ‘ \

END- OF- BLOCK - { STORE EOB >

L . BMGO
END-OF-BLOCK Corore zom D

CLEAR POSITION

COUNTER
(BMPC)

INCREMENT LINE
COUNTER (BMLC)
|AND LINE TABLE
1 (BMLP)

@
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BMF5
GET A
CHARACTER

CHARACTER

IGNORE 1ST LINE
OF DISPLAY. 1IT.
1S USED FOR OPTIONS
~ ONLY IN THIS CASE

= "NEW LINE"

~“POSTTION
COUNTER

NO

< 40

BM10O -

CLEAR POSITION
COUNTER (BMPC)

INCREMENT LINE
COUNTER (BMLC)




BM15

INCREMENT LINE
. TABLE POINTER
(BMLP)

LINE TABL

~ ID FLAG
(BMIF) SET

3-50
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INDICATES END OF ID
SECTION OF RECORD

BMGO

< STORE |IAII >

CLEAR ID
FLAG (BMIF)

BM16

" BITS O - 5
OF LTBS

‘BITS 6-11 OF LTB$

PICK UP LEVEL
'CODE FROM LINE

TABLE (LTB$)
WORD

/ BM66—~;“\

STORE LEVEL
CODE.

PICK UP
SEQUENCE
NUMBER FROM
LINE TABLE
(LTBS$) WORD

o
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SET 1D FLAG
(BMIF) TO 1

/. BMGO \

( STORE SEQ. NO.

\
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BMF5 N\

GET A _
\  CHARACTER /

CHARACTER

0

€

POSITIO

COUNTER
()

YES ::9 :

CHARACTER =
"NEW LINE"

|47 l
NO
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BM30

A5~ QUEST-N
" ION BIT
(12) SET

NO

. SET POSITION - | SET POSITION -
MAX COUNTER MAX COUNTER
(BMPM) = 40 " (BMPM) = 20

(iz)

BM32

6

BM35

= "NEW LINE"
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END GF TEXT - LAST
CHARACTER INPUT
FROM £15PLAY

POSITif At COUNTER
= POSTIION - MAX

. BEADING

CHARACTER YES
= ETX
BMGO
STORE
CHARACTER
YES

BMFES \

. GET A
CHARACTER

W

3-55

©



HEADING |

BM4O -

FHARACTERN.  NO

 “NEW iiii:///
'YES . . »7’-,|‘17 IA
ERROR -

RETURN LINE NUMBER
CONTAINING ERROR,

CHARACTER HAS BEEN
SAVED IN B-REGISTER

@

BM4S

RESTORE TAPE
OUTPUT BUFFER
POINTER (MPT$)
.TO ITS ORIGINAL
VALUE

SET A-REGISTER
TO VALUE OF LINE
COUNTER BMLC

RETURN
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. HEADING

CHARACTER
= ETX

_END OF TEXT

COLON INDICATES
END OF QUESTION
(OR HEADING)

BMGO

STORE
CHARACTER

POSITION COUNTER
= POSITION MAX
" ERROR

BMFE'S

GET A
- \CHARACTER
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- ANSWER

BM65

POSITION COUNTER
= POSITION-MAX

" CHECK FOR EMPTY

CET A ANSWER FIELD

CHARACTER
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ANSWER

™\

< STORE BLANK >
‘[19 ]

BM67 |

BMGO

~

BM69

TEST FOR
END OF
DISPLAY LINE

BMGQ

oo o
. . CHARACTER

3-59



ANSWER

BM68

CHARACTER
= “NEW LINE"
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. ANSWER

PARENTHESIS

o

BM75

/ BMF

GET A
CHARACTER

5

CHARACTER
= '"NEW LINE"

YES

BMGO

STORE
CHARACTER
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TR A M A S A DAY 0 b A LA ot b Sl i et

END OF TEXT 47
_ : : NO

POSITION COUNTER =
POSITION - MAX;
. END OF LINE

BM80

/ __BMFS

‘GET A
ARACTER

="NEW LINE"

BM82

CHARACTER
= ETX
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BMGO

. STORE
"\ CHARACTER -

BM83 .

POSITION COUNTER
= POSITION MAX

@

BM4O

. POSITION MAX = 40;
_END OF DISPLAY LINE

BMGO

N
. [:3:]
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| TEST MORE - LINES

@ BM90

BIT 913) IN LINE
TABLE (LTB$)
. WORD

ANSWER-

YES

1'CLEAR POSITION

COUNTER (BMEC)

BM95

/ BMFs_\-

GET A

" \\CHARACTER

CHARACTER

TEST NEXT LINE
FOR MORE ANSWER

= BLANK
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END OF TEXT

CHARACTER =
ETX

LOAD B-REGISTER
WITH CARRIAGE
RETURN

INCREMENT LINE
COUNTER (BMLC)

" INCREMENT LINE

TABLE POINTER
(BMLP)

BMAO

BMDP- BMPC = BMDP

DECREMENT INPUT
DISPLAY BUFFER
POINTER BY
POSITION COUNT

)
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ANSWER

CLEAR

'POSITION °
COUNTER (BMPC)

- POSITION COUNTER = 40;
- END OF DISPLAY LINE

BMPC
= 40

I
)

~

@

BMCO

SAVE THE
B-REGISTER
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. | ' "~ ANSWER

~~ CHARACTER
= CARRIAGE
RETURN

YES

'END OF BLOCK N STORE EO
_ RE OB )
CHARACTER "\ "CHARACTER

SET RETURN
ADDRESS (BM10)
AT BMFO

) l 52'

BMCS
BMGO

STORE CARRIAGE
A RETURN
[ 51]
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 ANSWER

“SET RETURN
 ADDRESS (BM80)
AT BMFO

®
BMDO

TEST FOR OVERFLOW
OF TAPE OUTPUT
BUFFER (MTO$)

“"BUFFER LENGTH ERROR"

~

TRANSFER ERROR
MESSAGE TO
DISPLAY OUTPUT
'BUFFER (CRO$)

/ __0OP0OO \

OUTPUT ERROR
MESSAGE

SET A-REG.
TO -1
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ANSVER -
(:::) BMDG
‘ BMDS

PICK UP A
CHARACTER FROM
INTERMEDIATE
BUFFER (BMIB)

SAVE
X-REGISTER

TEST CHARACTER
SWLTCH

PICK UP LAST
WORD STORED 1IN
TAPE OUTPUT
BUFFER (MTO$)

|

CLEAR SECOND .
HALF -OF WORD

[Ei;]A
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_ ANSWER

PACK NEW INTERMEDIATE
BUFFER CHARACTER INTO

SECOND HALF OF TAPE
OUTPUT BUFFER WORD

-
i

STORE PACKED WORD INTO
TAPE OUTPUT BUFFER
(MTO$)

CLEAR CHARACTER
SWITCH (BMCS)

@
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ANSWER =

BMEO

PICK UP NEXT
TAPE OUTPUT
BUFFER WORD TO
BE PACKED

CLEAR FIRST
HALF OF WORD

PACK NEW INTERMEDIATE
BUFFER CHARACTER INTO
FIRST HALF OF TAPE
OUTPUT BUFFER WORD

INCREMENT
CHARACTER
SWITCH (BMCS)
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o ANSWER

BMES

RESTORE
X-REGISTER

OF INTER-
MEDIATE .
BUFFER

©

CLEAR INTER-
MEDIATE BUFFER
POINTER (BMIP)

JUMP TO
LOCATION STORED
AT BMFO
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BMF1 |

. | ./ BMGO
END- OF- PAGE -

 sToRe op )

CHARACTER O\ TTORE

STORE RETURN
_ADDRESS (BMF2)
AT BMFO

@

BMF2

CLEAR
A-REGISTER

< RETURN )




INCREMENT
POSITION COUNTER|
(BMEC)

E:
y

PICK .UP A
CHARACTER FROM
DISPLAY INPUT
BUFFER (CRN$)
USING POINTER
(BMDP)

MASK OUT THE
EIGHTH BIT
(PARITY BIT)

PUT CHARACTER
IN B-REGISTER

RETURN

3-74




-~ oo j:>'

SAVE
1. X-REGISTER

INCREMENT INTER-
MEDIATE BUFFER
POINTER (BMIP)

STORE CHARACTER FOUND
IN THE B-REGISTER INTO
THE INTERMEDIATE BUFFER
(BMIB) AT A LOCATION
INDICATED BY POINTER
(BM1IP)

RESTORE
X-REGISTER

‘ RETURN )
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3.3.3 D000 (DOO) - Dump to Teletype

3. 3 3 1 Porpose
.,.The purpose of this subroutine is to list on the teletype 1) a form already

resident in core (DOO) or 2) a form that ‘was JUSt written on tape (DOOO)

3.3.3.2 Technical Description ‘

'This subroutine has two entry points, From one entry (DOO) the calliﬁg

routine specifies in the éalling sequence the beginning address of the buffer
to he printed, Thie allows output from any location in memory° From the.other
entry point (D0O0O), the foro’to be printed is on tape and must be.inpdt to the
oomputer before it can be outout to the teletype. .Iniboth cases, the format

of the buffers is the same.as the tape format. (See Appendix A)‘ The
processing port1on of the routine removes all extraneous codes and formats the
data similar to the CRT format (See Appendlx B)° AppendixtE has a sample
‘teletype output. A description of the special codes follows and hest deecribes

the processing required for each character or character sequence.

Character . _. Code S Purpose/Processing of Code
end-of-block , ‘ (448)' fSignifies the end of the enswer° The first one
h ie output as a carriage return and line feed.

_Any subsequent consecutive such characters’

are ignored,

end-of-page ' (418) B Signifies the end of page. This character is

converted to a carriage return and line feed.,
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Character Code ‘ ' Purpose/Processing of Code
end-of-record (368) _ This character sigﬁals the end of process-

ing (listing).

‘carriage return - (215) This chafacter indicates the end of a line of
data and also that more data follows. The |
- character is output as a carriage return

and line feed.

level code ) _ This is a digit from one to nine. It is output
as consecutive blanks. The number of blanks is
equal to the value of the level code. (See

Appendix A).
sequence number A ‘ ignored

3.3.3.2.1 Calling Sequence
CALL OD00 or
CALL DOO,M,N

M is the address of the beginning location of the buffer containing the form,

and N is the number of wdrds in the buffer.

REGISTER  CONTENTS UPON ENTRY _ CONTENTS UPON EXIT
A - | N/A : - N/A
B | . - N/A  wa
X | N/A | S A
Overflow _ N/A : . " N/a
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8.3.3.2.2 Cenefal Flow Chart

. - DUMP 10 TELETYPE

\OUTPUT 5
CARRIAGE
RETURNS -
LINE
FEEDS

IGNORE EOP AND
EOB CHARACTERS
AND BLANKS

NO

YES

STORE BLANKS
EQUAL IN # TO
LEVEL CODE

OUTPUT
CHAR TO
EOB

- OUTPUT
CARRIAGE
RETURN -

LINE
FEED
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3.3.3.3  Label Description I

~3.3.3.3.1 Local
' DST - the status word used with the tape read

DBUF - save location for beginning address of buffer to be output

DEB - the-sqve location for thglending location #1 of the buffer to be output
'DCS - a sQitch used to determine which chéracter is to be unpacked next,

DSV - ' save location of the.second character of a word containing two characters
DX - save lécation for X-register in DGET.

3.3.3.3.2 Global

None

3f3.3;3.3 Entry fbints

D000 - priméry entry point (external)

DOO - primary entry point (external)

D20 - entry point to processing‘(listing) segment of routine

DGET - entry point to a routine that unpacks Qne'charagéer at a tihg fme the

buffer.

3.3.3.3.4 External References
HM0O - tape handler used to manipulate magnetic tape

MTO$ - tape output buffer.
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3.3.3.4 Detailed Flow Chart

- “( D000 )

SAVE BEGINNING
LOCATION OF

BUFFER IN
(DBUF)

SAVE ENDING
LOCATION OF
BUFFER IN (DEB)

CLEAR
CHARACTER

: ’ SWITCH
(DCS)

_ A

PROCESS
\. RECORD
RETURN -
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D00 i:>_"

~SAVE BEGINNING
LOCATION OF
BUFFER

(DBUF)

COMPUTE AND
SAVE ENDING
ADDRESS OF
BUFFER .(DEB)

CLEAR CHARACTER
SWITCH
(DCS)

/120 N\
'PROCESS
RECORD

‘ RETURN ’
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D20

R

@,

‘D25

0ZKR \

"CARRIAGE
RETURN -
LINE FEED

o

D26
. CHARACTER 1IN
B-REG

_END OF BLOCK

)
)

DGET

GET A
CHARACTER

‘ £0B
CHARACTER
_ NO
b 1
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LINE FEEDS
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. D30

CHARACTER DGET

IN B-REG - CGET A |
o ~ \(CHARACTER

OF PAGE

A" FOLLOWS

ID SECTION
END OF EOR
RECORD CHARACTER

PROCESS LEVEL CODE

SKIP NEXT
CHARACTER
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M S S

"/OUTPUT BLANKS

EQUAL IN NO.
TO LEVEL CODE

. OUTEUT LINE
OF DATA TO

CHARACTER IN
B-REG

END OF
BLOCK?

cangs

i o - TELETYPE

GET A
_CHARACTER

EOB YES

CHARACTER

CARRIAGE YES

. RETURN

0ZKC

" QUTEUT
CHARACTER
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D50

0ZKR

~ OUTPUT
ARRIAGE RETURN

- LINE FEED
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R s

CLEAR
"CHARACTER
SWITCH(DCS)

PICK UP SAVED
CHARACTER
(bsv)

‘ RETURN »

b6l @

SAVE
X-REGISTER

(DX)
I:
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OF BUFFER

YES

FETCH
CHARACTER

OR-IN EIGHTH
BIT IN BOTH
CHARACTERS OF
WORD

' SAVE 2ND

CHARACTER
(DbsV)

"INCREMENT
BUFFER
POINTER(DBUF)

INCREMENT
CHARACTER
SWITCH (DCS)

|
Xy
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RETURN THROU

DOO ENTRY



{ |

" RESTORE
X-REGISTER
(DX)

( RETURN >
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3.3.4 »HCOb - CRTAInqu/OUtht Rbutine_
3.3.4.1”>Eurpose
HCOO is a‘géneral purpo;é CRT input/outéut rouﬁiﬁg.- Tﬁe ﬁﬁrbbse‘of.éhe fbutinev
is ;o»reduce the amouﬁt §f auplicated effort normaily inherentvinbé pfogramming
task wﬁen individual users deQeiOp their own 1/0 programming for a commonlys
used ﬁeripheral device, HébO allows procéssing in the calling program to
také place while the data transfef'is occufring. In order to accogplish this,
HCOO was designed to returnvcdncfol to the user as soon as theAI/O was initiéted.
.The CRT status is made available to the user by HCOO at the coméletion of the

data transfer,

3.3.4,2 Te;hnical.Description

- HCOO performs th;ee input/output functions: input from the CRT, c1ear the 

~screen and output to the CRT, and output to the CRT without clearing ﬁhe screen,
In addition to the desired 1/0 function{ fhe calling program_proyides HCQO'with
the address of the data buffer, the number of words to transfer, and a status

word for HCOO to update., The calling program must supply in the data buffer

the CCI CRT function and control characters necessary to obtain the desired

results at the CRT display. Reference the CC-30 Communications Stztion Reference

Manual for a description of these functions and control characters.
All data buffers are transferred by HCOO in a block mode under control of the
BIC. The beginning and ending address of the buffer to be transferred are

loaded into the BIC initial and final registers by HCO0O,
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HCOO also sets uplthe Asynchroneoue Half Duplex Controller for input or

oulpuL since Lhis is a one way dcvice only.. ‘The Priority InterrupL Module ;
(PIM) is enablcd to honor interrupts caueed by the BIC End of Transfer and

. the INT_key*on the CCI keyboard. If a clear operatlon is requested by the
'function argument, a"naltvlecal I/O'.command and_e elearv control character
‘are sent to the CCI cbntreller on a progranmed‘I)O baeis (BIC not used)

befere the.data buffer is output, 1f input is requested by the ealling nrogram,
HCOd outputs a 'transmit' control character to'the’CRT and then eets the Half

Duplex Controller up to receive input.

For both input ann'output, HCOO returns control to thercalling program after the
BIC trensfer has been inltiated. HCIN, the interrupt nrocessing'subprogram,
regeins control when the input/output eperation is complete, cheCRS'for CRT
parity error, number of words transferred, etc., and then after setting the
user status word, returns to the calling program. (See Calling Sequence for
details on STATUS.) The BIC end of trensfer interrupt will cause HCIN to
regain control on any.fixed lengtn data trensfer where the callingvprogram
knows the exact length of the record. If the length of the.record is not
known (such as a variable length inpnt), the user must test for completion
 of transfer by checking for the termination of the CARRIER.ON signal at an&
time for the on-line CRT,'or'using a time-out routine for the modem CRT,
¥hen the user determines that the variable length input is complete,-ne.must
call HCIN to get the status and/or numeer of words tranéferred. Again, on
fixed length records, HCIN will be called autematicelly when tne EIC EOT

interrupt occurs,
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User 1ntcrface notes:

- HCOO assumes that the calllng program will determlne when HCOO

shOuld be called to input from the CRT HCOO fac111tates the use

- of the INT key for this purpose by settlng an 1nd1cator HCKI when the

INT key is depressed, The call1ng program may then check HCKI at
any time to determine if the CRT user desired to input a screen

of data.

There are two control characters that effect the number of characters

actually received from the CRT on an input block transfer, They are
the new line character (£1) and the end of text character (Bv). if
the CRT user. at thé keyboard is free to use these characters'at his
own discretion, it is very possible to receiQe variable léngth recprds
at the coﬁputer. This possibility pequires the calling prpgfam to do

two things in relationship to CRT input and the HCOO routine:

(1) The receiving buffer should be a551gned‘a buffer area
large enough to ¢ontain the maximum élze record that
- could originate firom the CTRT. 'The number of words passéd
Iin the calling sequence should refiect the maximum buffer

size.

(2) The calling prngém must periodically check for termination

of input as described above.
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3.3.4.2.1 Calling Sequence

CML HCOOX,Y,Z,STAT .

PARAMETER . . FUNCTION
X: Address of the 1/0 function code
X = 0 for input .

X

=_1»fof,ouﬁput preceded by a clear operaﬁion
X = 2 for output with no clear operation
Y - Beginning location of data buffer.

If Y is an output buffer, the_CRT dafa must be 7 bit
ASCII characters, one character per word right justified,
" All other bits are ignored, If Y is an input buffer,‘

at the completion of the inpuf operation the 5uffer

will contain 7 bit ASCII characters with'the 8th bit
containing the parity bit (even). Each character will
be packed righi justified, one character per word with

the rest of thi word zero.

z ._ Number of words (characters) to transfer.
}
STAT o 'Status/of 1/0 é;eration\
 STAT = -1‘: 1/0 in progress
STAT = -2 CRT parity error
STAT = 20  1/0 successfully completed, Number
: represents the number of words/characters

' transferred, -
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Returns

CALL+6

CALL+8

REGISTER
A
B

X

Overflow

!HCOO returns here if a previous I/0 request has not

~ "been completely processed by HCOO, HCIN must have been

entered as a result of a BIC EOT interrupt or a call to

- HCIN for wrap-up of the 1/0 function.

~Normal Return., 1I/0 initiated. Calling program must

check STAT for completion or determine 1/0 completion as

indicated in the Technical Description.

CONTENTS UPON ENTRY
Séved |
Saved-

Saved

ﬁot used »

g
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| Restored
Restored
Restored

Not effected



JERMOW -

3.3.4,2.2 General Flow Chart

.SET HCO00
O o ROUTINE BUSY
No S -1 -—= HCBU

HANDLER
_BUSY?

SET UP BIC
AND INTERRUPTS

HCRR
RESTORE
REGISTER

~

RETURN

'SET USER
STATUS TO 1/0
IN PROGRESS

et

RECEDE-

“OUTPUT WITH
CLEAR OPERA-

TION?

OUTPUT CLEAR
COMMANDS
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posnme et e e m s = emice e o

ACTIVATE BIC

SET H/P
CONTROLLER FOR
OUTPUT

CONNECT WRITE
BUFFER TO BIC

RETURN

TRANSMIT
CHARACTER

|'

ACTIVATE BIC

SET USER STATUS
T0 1/0 IN
PROGRESS

)
D 1
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" | CONNECT READ
BUFFER TO BIC

ENTERED AS RESULT OF BIC EOT
INTERRUPT OR USER PROGRAM CALL

" HEMM

ENABLE BIC
AND KEYBOARD

-\ INTERRUPTS

seT e u/D |
CONTROLLER FOR
INPUT - |

STORE PARITY
ERROR STATUS
' (-2) IN USER
COMEUTER NO. STATUS
OF WORDS
TRANSFERRED
SET HANDLER
BUSY
RETURN
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©

- SET HANDLER
NOT BUSY

INITIALIZE
BIC

RETURN/
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3.3.4.3 Label Description

- 3.3.4.3.1 Local

HCA
HCB

HCBU

HCCL
HCHL
HCII
HCIO

HCSB

HCSH
HCTT

HCX

Save area for ATRegister

Save area for B-Register

Handler busy indicator - Set to -1 when HCOO still proéessing
'prévious 1/0 request~ | ’

Ciear control character outéut to CCI controller

Halt Local 1/0 function 6utput to CCI controller

Indireét address for subroutine arguments

Input/output function being perforﬁed

Beginning buffer addréss. Emplo?ed later to compute the number of
words transferred,

SOH control character output to CCI controller

Transmit control character output to CCI controller

Save area for X-Register

e

3.3.4.3.2 Global-

HCKX

3.34443.3 Entry Points

Indicator which is incremented by 1 when an interrupt is caused by

" the INT key being pressed on the CCI keyboara. Used by calling

program to determine if us%r has requested input of CRT data,

4

HCIN Entry when calling program has determined 1/0 is complete and wishes
status of CRT device and/or number of words transferred. (Used only
when variable length records are input.)

3.3.4.3.4 External References : y

None
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3‘3c 4.4

Detailed Flow Chart

REGISTERS

HANDLER
BUSY?

ENABLE CRT

INTERRUPTS /

HOMM '“\\

/

SET CRT
HANDLER BUSY
-1 — HCBU

'HCIq

SAVE 1/0
FUNCTION IN

N

NOP BIC
EOT {NTERRUPT
LOC% ION

©
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SET HCOO
FOR BUSY RETURN
CALL +6




INITIALIZE
CRT AND BIC

' SET UP BIC
EOT TRAP
LOCATION TO
- JMPM HCIN

SET UP KEYBOARD
INTERRUPT TRAP
TO JMPM HC20

COMPUTE ENDING
ADDRESS OF
BUFFER

SET BIC INITIAL
AND BIC FINAL

l

T
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-

SET USER STATUS
TO -1

1 (170 IN PROGRESS

SET HCOO
TO NORMAL
RETURN CALL+8

OUTPUT WITHOUT CLEAR?

HC10=27?

INO [ E |
\ i -

SET UP H/D
CONTROLLER FOR
OUTPUT

OUTPUT START OF
HEADER (SOH) TO
CRT :

WAIT FOR WRITE BUFFER TO EMPTY
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OUTPUT
HALT LOCAL 1/0

TO CRT

OUTPUT CLEAR
SCREEN CHAR. TO

CRT

DELAY 50 MILLISECONDS FOR CLEAR
OPERATION TO TAKE PLACE.

RESTORE
REGISTERS

1

!
ACTIVATE
BIC

J
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* s+ o e = ———— - e e

SET UP H/D
CONTROLLER FOR
. OUTPUT :

CONNECT WRITE
‘BUFFER TO BIC

RETURN

HCIT
- OYTPUT

NOP  BIC
EOT INTERRUPT
LQCAFION

- !
INITIALIZE BIG
ACTIVATE BIC
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STORE JMPM 1IN
BIC EOT INT.
LOCATION

POSITION HCOO
FOR NORMAL
RETURN CALL +8

SET USER
STATUS T0 -1

HCRR
RESTORE
REGISTERS

CONNECT READ

BUFFER TO
BIC
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HCSR
.SAVE
REGISTERS

NOP BIC
EOT INTERRUPT
LOCATION

ENTERED AS RESULT OF A BIC EOT. »
INTERRUPT OR USER PROGRAM CALL.

HCMM
ENABLE BIC
INTERRUPTS

STORE' PARITY
ERROR STATUS (-2

IN USER STATUS

)

SET UP H/D
CONTROLLER FOR
INPUT

HCSS
GET CRT
STATUS

PARITY
ERROR?

NO
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NOT BUSY
0 — HCBU

HCRR
- RESTORE
REGISTERS




"~ HCO7

INPUT BIC
INITIALLZE

COMPUTE NUMBER
OF WORDS
TRANSFERRED

STORE NUMBER OF
-WORDS TRANS-
FERRED IN USER
STATUS

SET HCOO NOT
BUSY
0 — HMBU

i
|.
HCRR
RESTORE  *©
REGISTERS

INITIALIZE
BIC
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OUTPUT TRANSMIT CHARACTER ROUTINE o
| » SENSE CRT STATUS ROUTINE

———

NO

SET UP H/D
CONTROLLER FOR
OUTPUT
CLEAR
~ A-REGISTER
OUTPUT TRANSMIT LOAD A7WITH‘
CONTROL : PARITY ERROR
CHARACTER | STATUS (-2)
WAIT FOR g
WRITE BUFFER '
TO EMPTY
RETURY
SET 'UP H/D
CONTROLLER FOR
INPUT
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WAIT FOR WRITE BUFFER TO EMPTY
ON CRT HALF DUFLEX CONTROLLER

~ BUFFER READY?

SAVE REGISTERS

A REG — HCA
B REG -— HCB
X REG — HCX

RETURN

HCRR RESTORE REGISTERS

HCA -—— A REG
HCB —= B REG
HCX¥ — X REG

3-108



ENABLE BIC EOT AND KEYBOARD

HCMM
\ INTERRUPT ON APPROPRIATE PIM'S

INITIALIZE
CRIM

CLEAR INTERRUP]
REGISTER

OUTPUT MASK OUTPUT MASX TO PIM FOR THE BIC
: EOT AND KEYBOARD INTERRUPT.

"ENABLE
INTERRUPTS

RETURN

« ENTERED AS RESULT OF A KEYBOARD
INTERRUPT CAUSING A TRAP TO THE
KEYBOARD INTERRUPT LOCATION WHERZ
A JMPM TO HC20 IS PERFORMED,

SET KEYBOARD

INTERRUPT
INDICATOR HCKI

RETURN
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3.3.5 HMOO - Magnetic Tape Handler

3.3.5.1 Purpose

HMOO is a generai phrpose tape routine capébie of handling ail available tape

functions. The purpoée of.tﬁis routine is.go feduce the duplication of effort
that is inherit when individual users develop ﬁheir own coding to handle each

specific tape I/0 operation., The routine currently does not return céntrol

to the calling p%ogram until_I/O‘is complete or én error is detected, but

as soon as additional interrupts are available on the DOC system, the routine

will be modified to allow overlapped processing during tape operations,

303:50,2. Technical Description

HMOO allows input or output of variable length tape records. The Model 620i-31
Magnetic Tapé Sysfem Controller is capable of performing 8 functioﬁs (see
Cailing Seqﬁence 3.3.8.2.1) all of which are handled by HMOO. The BIC is used
for input and output operations., HMOO first sets up the BIC instructions by
using thé/ﬁ;U number received in the call and saves the MTU number for later
'uée in building ;he actual tapé instruction. The starting buffer address is
picked up from the call; the ending address is computed by using the number‘
of words to be transferred in the call, and the BIC initial and BIC final
addresses arg.0utput to the BIC, The tape function is picked up from the
arguments and COmBined with tﬁe MTU number to create the tape instruétion.

The 1/0 éperatiOn_is then executed, After completion of the 1/0, HMOO

checks the status of the MTU and returns that status to the calling program

as the fifth parameter of the call;
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3;3.5;2.1 Calling Sequence

PARAMETER .. .~ " FUNCTION
A ' L “Address of location cohtaining tape function

 ;‘t6 be performed.
o :0'¥ input binary
1 =;1npu£ BCD
e2 = oerputvbinary
3 = outpﬁt 'BCD
4 = Write End of_File .
5 = Forward one record

6 = Backspace one record

7 = Rewindv
B - :Begipning location of buffer (nor to exceed (377778)‘
C :r" _' - Address of location contaiqing number of words to
'transfer; | | |
D . Address df location containing uﬁitvnumber (10 or 11 )
STAT B  Address of locatitn containing Status of 1/0 operation,

- (Output by HMOO to ca111ng program, )

STAT = 2 0 I/i completed successfully. Number indicates

number of words transferred.
: é

"STAT = -1  User requested 1/0 still 1in progress.

" (to be implemented)

3-111



;'_3.3.5.2.1 Calling Sequence (Continued -

PARAMETER

Busy Return

Normal Return

RECISTER.V
A
B
X

Overflow

.STAT

STAT
STAT

STAT

i 1t 0

o

* FUNCTION SO

-2  End of File
-3 Tape Error

-4 End of Tape

-5 Beginning of Tape

CALL+7

'Handler busy processing a previous I/0 request.,

Call +9
Requested 1/0 complete. User must check STAT

for errors or number of words transferred.

‘CONTENTS UPON ENTRY CONTENTS UPON EXIT

 Saved _ Same as Entry
Saved :  Same as Entry
Saved . - . Same as Entry
Not effeétea ~Same as Entry
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’

3.3.5.2.2 General Flow Chart

_~HANDLER “\__YES
~N_BUSY? |

INITIALIZE ' x S <:::>
PROPER BIC -
POSITION
| RETURN TO
BUILD UNIT CALL+7
AND FUNCTION '
IN HMFF

TURY

LOAD |BIC
INITTAL AND o

FINAL

3

5
ACTIQ%TE
BIC °

M
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3.3.5.3 Label Description

'3.3.5.3.1 Local
S HML - HMS, HMLS

HMO1

HMAB
HMA3
HMAG
HMBA
HMBU

HMB3

HMB4

HMD3
HMD4

HME3

RME4

Locations‘of BIC instructions initialied by HMOO

Location where tape I/0 instruction is constructed

/s

. and executed.
‘Save area for A-register.

- Indirect address for unit number.

Initialize BIC 2 instruction, Used for initialization,
Initialgze BIC 4 instruction,:

Save area for B-register.

Beginn;ng address of buffef. U;ed to compute number of
words traﬁsferred.

Pfevipus 1/0 in progress (to be implemented).

Sense BIC 2 not busy inStruction. Used for initialization.
Sense BIC.4 not busy instruction. AUséd for initialization,
Set BIC % starting address instruction; Used for
initializftion.

Set BIC 4'starting address instruction. Used for
>initia1izati9n.

Set BIC ijinal address instruction. . Used for'

'initializétion.

Set BIC &4 starting address instruction. Used for
initialization.
Enable BIC 2 instruction. Used for initialization.

Enable BIC 4 instruction. Used for initialization.

Tape function being performed.
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3,3.5;3;i ‘Loéai  (6oﬁ£inued)
:ﬁMf3\ | -.i£  '. .ff Ebcati§h‘con§a;ni$g 5 ﬁléaa BIC 2,£nitia1 regigtér"

' ) | '3;;§§tfuction; Used fdr ;ﬁitialization, | .
HMEQ‘_;". .jivi' _iiui Lséation-containing a "load BIC 4 ihitiél regis;er"‘ 

_.insfruction. Used fof‘initialization.

HMUN '-~_'. . t o .Unitbnumber.
HMX _ »4' - Save area for X-registef.
- HMXX . ' Indirect argument pointer.

3.3.5.3.2 Global

EMOO Entry point into subroutine.
[ ]

3.3.5.3.3 Entry Points

BMOO  primary entry point

~ 3.3.5.3.4 External References

s

None,
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I3

3.3.5.4

Detailed Flow Chart

HMSR
SAVE
-REGISTERS

HANDLER
BUSY?

NO
SET HMOO
BUSY
-1 HMBU

SET UP HMAB AS

FOR UNIT NUMBER

INDIRECT ADDRESS

Y L

HM30

POSITION
RETURN TO
BUSY RETURN.
CALL +7

YES:

wo_|

INITIALIZE
UNLIT 10 BIC
INSTRUCTIONS

HEMRR
" RESTORE -
REGISTERS

RETURN

INITIALIZE

" UNIT 11 BIC

INSTRUCTIONS

|

®-
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®)

BUILD EXC
INSTRUCTION
FROM HMFF

POSITION
RETURN TO
CALL+9

TAPE -
COMMAND

HMO3
PROCESS_END

OF OPERATION

PR Y L
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SENSE STATUS OF
APPROPRIATE MTU

SET STATUS FOR
CALLING PROGRAM

SET HANDLER NOT
BUSY

RETURN/




HM1 Al

INITIALIZE
BIC

BIC
NOT BUSY?

YES

PICK UP TAPE
FUNCTION FROM
~ ARGUMENTS

SHIFT FUNCTION
FOR 1/0
COMMAND FORMAT

Rt

STOR% FUNCTION
IN HMFF .
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o

- SET UP A REG

WITH ENDING
BUFFER ADDRESS

LOAD B WITH
BEGINNING
BUFFER ADDRESS

HM3

OUTPUT (OBR)
BUFFER STARTING
LOCATION TO BIC
INITIALIZE

HM4

OUTPUT (OAR)
BUFFER ENDING
LOCATION TO BIC

FINAL%
HM5
ACTIVATE ENABLE
BIC '
5
HMBB -
SAVE UNIT

NUMBER IN HMUN

\/
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SET USER STATUS
BUSY
(-1)

BUILD TAPE EXC
INST FROM HMFF
AND HMUN

'STORE EXC
INSTRUCTION AT
HMO1

POSITION HMOO

FOR NORMAL
RETURN

¢
"

M20 N
MTU BUSY

HMRR
RESTORE -
REGISTERS

©
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TAPE
EXC

INSTRUCT-
10N

HMO3
PROCESS END
OF OPERATIO

RETURN7

PROCESS END OF. 1/0 OPERATION

OR UNIT NUMBER INTO
SENSE INSTRUCTIONS

' HMRW

g SET USER
. STATUS TO O

HMO5

SET USER

STATUS TO -2
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HMO7

SENSE
PARITY-
ERROR

SET USER
| STATUS TO -3

HMO8
HMO9
SET USER — B>
END OF TAPE STATUS TO -4

HM10

SENSE
BEGINNING OF
TAPE ;

HM11 -
i WAS
FUNCTION A
REWIND

STATUS TO O

‘ J ]
NO (Fj SET USER N

i

SET |USER
STATUS TO
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HM16
SET HANDLER HMLS ,
NOT BUSY .
0 == HMBU . COMPUTE
NUMBER OF WDS
TRANSFERRED

~ HMRR
RESTORE
\ REGISTERS

CHECK MTU READY ROUTINE

"OR U§IT NUMBER
INTO |SENSE  «
INSTRUCTION




SAVE REGISTERS
| IN HMA, HMB,
‘| AND HMX

RETURN

RESTORE .
REGISTERS FROM
HMA, HMB, AND
HMX




B
e
L

3,326

6 1100 - Inqu Diéblay

3.3.6.1 Purpose |
This routine inputs a complete display from the CRT upon interrupt from
the CRT keyboard, L '
3.3.6,2 Technical Description

This routine calls the CRT handler (HCO0) to input a display to the

input buffer. After the routine is called and the arguments are
retrieved, a character is input from the CRT controller buffer. This

character must be an interrupt character caused by depressing the interrupt

key ?n the‘CRT keyboard or a transmit (start of text) character caused.by

derpressing the transmit key on the CRT keyboard. An intérrupt key will
cause the cursor to be positioned to the eﬁd of the next heading-on the
displayed form.‘ A start of text character causes an entire display to be

-

input via routine HCOO, An initial character other than interrupt or
. e ’

transmit is ignored. 1If the transmission of data from the CRT to the

input buffer is unsuccessful, the appropriate message stating the nature

of the problem (parity error or device not ready) is output to the

teletype.
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‘Once the input buffer is being filled the metﬁod of detecting the' _:.

~,tend of transmission varies. 1f the modem is employed a delay

of 4 5 sec0nds must occur to allow ample time for transmlssion to be

completed. Otherwise,_completed transmission may be sensed.

‘Routine HCIN is called to process the full input buffer. Upon return

from HCIN, control is returned to the calling routine.

R lm,ﬂ'."—"- .
. » ' )
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3.3;6;2.1 Calling Sequence

. CALL ID00, NUM

3-127

PARAMETER FUNCTION
NUM ' the address of the number of characters to input
"~ REGISTER CONTENTS UPON ENTRY CONTENTS UPON EXIT
A ' destroyed
B destroyed
X delstroyed
Overflow destroyed




-3.3.6.2.2 General Flow Chart

INPUT A DIS-
PLAY FROM CRT

HCIN
PROCESS
INPUT BUFFER
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; 3,3.6.3.1
CNT
HCRT
IDEC
IDRC
1DWD

1D2

SCXX
STAT

3.3.6.,3.2

WRDS

' 3.3.6.3 Label Description

Locai Labels
| ‘,VFunctioﬁ
number of characters tQ jnput
CRT device.éddresgv.
'efror fetry counter
! éddress of buffer to be filied
number of words to send |

CRT function seleétor

0

= input
1= 6utput with clear
2:

output with no clear
cursor position indicator;
0 indicates start of new display

status of 1/0 operation
’ ’ '
2

Global Labels

number of words to inpﬁt from CRT

3.3.6.3.3 Entry Points_

' primary entry point IDOO
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‘3.3.6.3.4 External References

ach'-
.HCINvi
- HCMM..
| Hcod '
'_iHwa:

0ZKA

OZKR

. SC00

delay routine

1/0 buffer processing routine

enable interrupts

input display routine

délay'foutine for CRT write buffer to empty '

TTY priﬁt message routine

i

cérriage fetﬁrn, line feed to TTY

cursor position routine

£y

o o il o o -

“Nae
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3.3.6,4 Detailed

Flow Chart

RETRIEVE
ARGUMENT

NO

INPUT
CHARACTER

1]
INITIALIZE
NEW DISPLAY
INDICATOR

!

OUTPUT
EOT
FUNCTION
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WAIT FOR
" TRANSFER OF
EOT COMPLET

" DELAY

300MS TO AL-

LOW CURSOR
SE

RESET
CURSOR

HCDL

SC00
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POSITION

CURSOR FOR
NEW DISPLAY

SCo0

DELAY 50MS
FOR CURSOR HCDL
RESET

INPUT CRT
D}SPLAY

9 -

IGNORE BIC
EOT INTERRUPT

T

HCOO
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PLETE?

YES

MODEM NO
BEING USED?
1S
1/0 COM-
DELAY
4.5 HCDL
" SECONDS
<}
HCIN
PARITY YES
ERROR?
lIDLSI
DEVICE YES

ERROR?
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'/ PRINT
\ "CRT NOT
\_READY"

HALT 1

PRINT
“CRT PARITY
. ERROR"

0ZKA

_|1Doq



" 3.3.7 MDOO - Mag Tape Qutput Routine

3.3,7.1 Purpose
This routine outputs the contents Qf,thé buffer MTQ$-to mag tape

unit 10,

. 3.3;7.# Téchnicai Description -

Immédiately upon entry to the.réutine an attempt to write to the mag tape
unit is made. When a successfﬁl write occurs, tﬁe contents of buffer

MTO$ have been transferred to the tape. When the unit is not ready to
write, an apprdpria;e teletype message is output. When the number of words
transferred does not equal the requested numbéf, a teletype message is

output and the write is attempted again.

~

3.3.7:2.1. Calling Sequence
CALL MDOO

e
No arguments are transferred.

Volatile registers are destroyed.
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3.3.7.2,2 General Flow Chart

OUTPUT
BUFFER
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43,3,7.3 Label Description

3.3.7.3.1 Local Labels

Symb61 | ‘ . | ‘Functién
' MDﬁﬁ - ; error message b;ffer for "unit not ready"
MDEQ._ | : ‘errorvﬁessage suffer for "invalid number of Qords transferred"
MDF S | tape ﬁandler fuﬁction - output binafy record
MDF1 .  tape handler-functioﬁ - backspace one feéord
MDST -, tape handler status indicator’
"MDUN logical unit number

MDW number of words to output

3.3.7.3.2 Global Labels

MTO$ ' _ tape output buffer

3.3.7.3.3 Entry Points

_ s
Primary ‘entry point - MDOO

3.3.7.3.4 . External References

HMOO - . mag tape handler
0zKA "TTY output message
OZKR . TTY carriage return and line feed
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3.3.7.4

MDOO

OUTPUT
BUFFER TO MAG
TAPE :

" 1/0
COMPLETE

NO

TRANSFER
OK?

PRINT ERROR
MESSAGE

BACKSPACE
TAPE

NO

PRINT ERROR
MESSAGE
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/3.3.8  ODOO - Output Display

3.3.8.1 Purpose
000 is a subroutine whose purpose is to dutput a‘bgffer (CRO$) of data to ' 

- the CRT. This buffer may be any length up to 957 words.

:3;3;8.2 TechnicalADescriptioq

Communication with the CRT requires thgt-ali meséagé buffers to be transmitted
Be preceded and followed by special initiation and termination cédes
respectively. ODOO accepts message'buffers from the calling routine,'attaches
the overhead (initiation and termination codes) informationAand calls HCOO

to clear the screen and output the buffer. (A sample message buffer with the

overhead is shown in-Figure 3-2.)

The next aétion isrbased uﬁon the resulfs of the message tfansmission.

¢ If the message transmission is error free, control is returned to the
calling routine.

e If the CRT is not ready, the message ﬁCRT NOT READY" is printed at the

' teletype and the program halts. Depressing the RUN button on the computer

console will cause the program to again attempt to output.

e If a parity error occﬁrs, an appropriate error message is typed at the
teletype and ah automatic retry of the transmission made. The number of

retries is unlimited and an error message is given with each attemot, -
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3.3.8.2.1 Calling Sequence

- Call - ODOO,NO

Parﬁmeter‘ A o ' éuncﬁion>
No N o :, T 'A-mgmofy'location whose contents specify
- ‘”fﬁé ﬁuﬁberzdf words éontéined in tﬁe bﬁffer f
(CROS). | .
Register Contenfs Uﬁon Entry | Contents Upén Exit
A o vN/A ‘i' ’ . N/A
B N/ T NmA
X . wa S  n/A |
Overflow > _-. N/A ‘ T N/A
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Buffer

Character . .
Position Character Function
1 SOH )
2 . Halt Local 1/0 -
'3 ' SOH Overhead
4 Select Alpha Mode S Initiation
5 . SOH Codes
6 Enable Refresh C
7 Cursor Reset J
- 8 B ™\
9 U
10 - F
11 F .
12 E
13 R
14 .
15 L
16 E
17 N Message
18 G >
‘19 T
20 H
21
- 22 E
23 R
24 R
25 0
7 : Y
27 Cursor Reset .
28 SOH
29 Enable Transmit > Overhead
30 End of Transmission Termination
31 End of Transmission Codes
) , . »

o ——

Figure 3-2 Sample Output Buffer
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3.3.8.2.2 ‘General Flow Chart

(o opoo )

PICK UP CALLING
SEQUENCE ’

MOVE OUTPUT
CODES TO END
OF BUFFER

/ __HC0O0 \

'  / OUTPUT BUFFER
‘ TO CRT

(' RETURN ) '
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3.3.8.3 Label Description

3.3.8.3.1 Local
CONU ;_(12,1,8,4,4) buffer containing termination codes which must

follow each buffer that is Qutput to the CRT,

CONV - (12) total number of control codes preceding and following the

user's buffer,

CONW - (4) number of control codes less one which follow the output buffer.

NUM - temporary storage location for the address of the number of words in

- the output buffer.

NUMT - storage location for the total number of words to be output, inciuding

all control codes.

X - (1) function code to be passed to HCOO indicating output after clearing'

CRT screen,
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3.3.8.3.2 Global

CNT

'DEV

PARE

STAT

WRDS

temporary storage location for the address of the number of words to

input from the CRT.

("CRT NOT READY") error message oﬁtput_to teletype in the event the

CRT device is not ready.

(ﬁPARITY ERROR FROM DISPLAY DEVICE") error message output to teletype

in the event of a parity error from the CRT.
status word from the CRT handler HCOO.

storage location for the number of wrods to input from the CRT.

3.3.8.3.3 Entry Point

ODOO - primary entry point.

3.3.8.3.4 External References

CROS

 HCO0O

OZKA

OZKR

CRT output buffer.

CRT handler for input and output

teletype routine that outputs a buffer to the teletype.

teletype driver to output one carriage return and one line feed.

3-145



‘ 3.3.8.4 Detailed Flow Chart

- ( opoo )

" SAVE NUMBER OF
CHARACTERS TO
TRANSMIT

PLACE SPECIAL
CONTROL CODES
AT END OF OUT-
PUT BUFFER
(CROS)

ADD NUMBER OF SPECIAL

CODES TO NUMBER OF

CHARACTERS IN OUTPUT
BUFFER TO GET COUNT
NUM + CONV

o

OD10

[/ HCOO <

INITIATE
OUTPUT

STATUS
(STAT) =
1
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lNo'

0ZKA \

OUTPUT "CRT
NOT READY"

I

@ _
[/ oza \

OUTPUT “PARITY
ERROR DISPLAY

DEVICE"

W
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3.3.9 OZKA - Print Buffer on TTY

3.3.9.1  Purpose

'This.routine outputs charaéters to the ASR-BSIteIetype.

3.3.9.2 Technical Description °

_ This roﬁﬁine‘outputs a buffer to . the ASR-35 teletype. Each buffer word

should contain two eight bit ASCII characters, Both the beginning

location to be output and the number of characters to print are specified

by the calling.routine.

3.3.9.2.1 Calling Sequence

CALL  OZKA,START,N

PARAMETER . : ‘ FUNCTION
START . -.' ' beginning address toAbe printed
[

N S L fumber of characters to print_"
REGISTER - .CONTENTS UPON ENTRY CONTENTSAUPON EX1IT

A . : Saved Restored

B _ : Saved | ‘Restored

‘X - - Saved ; Restored
Overflow - Destroyed J
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3.3.9.2.2 General Flow Chart

DETERMINE BEGINNING
ADDRESS TO BE PRINT-
ED AND NUMBER OF

CHARACTERS TO PRINT

PRINT
BUFFER

RETURN;
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'3.3.9,3 Label Déscfiption

3.3.9.3.1 Local Labels

' Symbol - . _“ Function
" 0Z51 , ' :_' ©" " contains address of next word to be outpﬁt»

3.3.9.3.2 Global Labels

Symbol . “ _Function
SAVE o . buffer used to save volatile registers

3.3.9.3.3  Entry Point

primary entry point - OZKA

3.3.9.3.4 External References

OZKC - routine which outputs one character to the TTY

.\‘

B
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3.3.9.4 Detailed Flow Chart

-\ OZKA

'SAVE
REGISTERS

PICKUP
ARGUMENTS:
BUFFER ADDRESS
AND WORD COUNT

OUTPUT A
CHARACTER
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3.3.10 OZKC - Output Character to TIY

3.3.10.1 Purpose

This routine outputs one character to the ASR-35 teletype.

3.3.10.2 Technical Description

NA

3.3.10,2.1 Calling Séquence

CALL  0ZKC

The A-register contains the character to be output.
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©3.3,10,2.2 General Flow Chart

OUTPUT ONE
CHARACTER

RETURN
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3.3.10.3 Label Description

3.3.10.3.1 Local Labels

None

3.3.10.3.2 Global

None

,3;3.10;3.3 Entr& Point

Primary entry point OZKC

3.3.10.3.4 External References

None
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'3.3.10.4 Detailed Flow Chart

READY TO
WRITE

OUTPUT
A-REGISTER TO
ASR-35
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3.3.11 OZKR - Output Carriage Return and Line Feed.
3.3.11.1 Purpose -
This routine outputs a carriage return and a line feed each time it

‘lis'called.

3.3.11,2 Technical'Descriptibn
NA

3.3.11.2.1 Calling Sequence
CALL  OZKR

No arguments are passed; no registers are used to transfer information,
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’

3..3.11.2.2 lGeneral Flow Chart

OUTPUT
CARRIAGE
- RETURN

. : : OUTPUT
) : LINE FEED
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3.3.11.3 Label Description

3.3.1L,3.1 Local

None

3.3.11,3.2 Global

SAVE - used to save the A-register.

3.3.11.3.3 Entry Point

Primary entry“point - OZKR

3.3.11;3.4 External References

None
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3.3.11.4 Detailed Flow Chart

SAVE
‘A-REGISTER

- OUTPUT
CARRTAGE
RETURN

READY NO

TO WRITE?2

|

OUTPUT LINE
FEED

RESTORE
A-REGISTER

RETURN
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3.3.12‘ PINT - Power Fail - Restart

3.3.12,1 Purpose
This routine provides protection against program failure whenever a

~ physical -power failure'occﬁrs;

3.3.12.2 Teéhnical Descriétion.

When a power failure occurs, the location coﬁnter and the volatile registers
ére saved and a halt occurs, Upon restoration of adequate power, the ‘ |
volatile registers are reinstated ana processing'resumes at the address

specified by the value saved for the location counter.

3.3.12,2.1 Calling Sequence

CALL  PINT ~
PARAMETER ~ FUNCTION
None
REGISTER _ CONTENTS UPON ENTRY ' | CONTENTS UPON EXIT
A . Saved . ' Restored
B _ | _ Saved v ' ' Restored
X ' , 4 Saved 4 B Restored
Overflow S - Saved ' . - Restored
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'  3.3.12.2,2 General Flow Chart

. POWER FAIL

SAVE :
REGISTERS

( maLT 777 )

RESTORE
REGISTERS
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3.3.12.3 Label Description

© 3.3.12.3.1 Local

AR Contents of Afregistep
BR “":'Contents of B-regisﬁef‘.l

XR : Contents of,X-regiétér

OF Contents of overflow indicator

3.3.12,3.2 Global

- None

3.3.12.3.3 Entry Points
PINT - entry for power failure

PIN2 - entry for power restoration

3.3.12.3.4 External References

—
P

.None ~
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3.3.12.4 Detailed Flow Chart

- SAVE
REGISTERS

SET ALL
REGISTERS =
ALL 1'S

®

‘RESTORE
REGISTERS |
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3.3.13 UPOO - Update Control Program

303,i3.1 Purpose

The éurpose of this routine is to .provide an interface between the uséf

at his terminal aﬁd fhe routines tﬁét'prbcess the data,. This includésl_
accepting user-input conﬁroi éptiOns an§ calling thé‘appropriate routine

to process those options,

3.3.13.2 Technical Description

Both the input data tape and thé output scratch tape are-positioned'to
load point. After a record is read from the input tape, the first page
of that record.is formatted for output by BDOO-and then tfansmitted to
the CRT display. At this point the interface with the user begins,

Thére are ten situaﬁions that must'be dealt with by this control program:

six user-input options, three processing errors, and normal update

operation,

For normal update operation, the updated data is formatted for eventual
.output to tape by BMOO, and the next page of data is output to the CRT,
When all pages of data have been processed, the updated data is output

to tape.

The first processing error comes from BDOO., If upon return to the
control program, the A-register is negative, the old data was found to
be in error. An error message is output, and the progrém halts, 1f

the user depresses the run button on the computer, that record will be

ignored and a new one read and processed,
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" The néxt th processing erfors cbmeroﬁt of BMOO° If tﬁe-spdafed dasq
overflows the tape output buffer, BMOO ouLputs an error message to the.
. CRT, and returns to the control program with the contents of the
A-register equal to -1. The old data is again Qutput and the user is
allowed tovuédate #he data, If BMOO encounters an“ér:or'on'é -
specifiq iine 6fAﬁpdated data, the A-régister; uponvretsrn, wili bef
equal ts the line number of the.error. In'ghis case a message is oqtput

and the update data is called for again,

The six user input options and the processing done by UPOO are as follows:

' CODE___ MEANING "PROCESSING _

DF Delete Form | Clear taps output buffer, read a new reco:d; and
) begin processing again. |
HF Hardcopy Forﬁ '~ Set a flag and call DOO for a hardcopy of the current
~updated data when the entire record has been com-
Vpleﬁely updafed° |
RF Redisplsy Form Call BDOO instructing it to fofmat ths.first.page of
the current form. |
.RP Redisplay Page ' Cail ODOO to output the old déta that is in the
displsy output buffer. | |
CF Copy Form Process the remainder of the'surrent fofm without
ostputtlng to the CRT and then output to tape.
CT Copy Tape Process the remainder of the current form as in

the copy form option and then‘copy the remainder of the

old data tape to the updated data tape,
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C 3.3.13;2.1 Calling Sequence

Not applicable
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3.3.13.2.2 General Flow Chart

SCRATCH
TAPE

" OF-FILE

N

- | 30
NO
® v

/ BD0OO \

BUILD A PAGE

LAST.

NACE T

: INO (:i:>
0D0O0 \

{ OUTPUT PAGE




[ 1po0__\
INPUT UPDATED
PAGE

PROCESS USER-
INPUT OPTION

[/ _BMOO \
FORMAT PAGE
FOR EVENTUAL
OUTPUT

llO l '
WRITE
EOF




3.3.13.3 Label Description

~ HMBS

 HMFX

UPBE'

"UPBN
UPCF
UPCS
UpCT

UPEM

" UPHF

UPLE

_UPLP

~ UPLW

UPNC

UPNW

UPOP

UPTF

3.3.13.3.1 Local Labels
() tape function - backspace

(4) tape function - end-of-file

-, s, 100, 1614, MBLD ERROR", Lag, 1, 104, &)

" Error message output when BDOO detects an error in the tape

~input data,
(17) number of words in the build display error message.
copy form option'indicator |

storage location for status from CRT display 6perationo
copy tape option iﬁdicatpr

(1, 5, 1008, 161

"OPT ERROR", 14g, 1, 10y, 4)

8, 8’ _

Error message output when user-input option code is illegal.

" Hardcopy form option indicatof°

(1, s, 1008, 1614, "FMT ERROR", 1, 5, 0, 100, 1, 104, 4) user

error in format of input.

flag set to indicate that the current page is the iast pag; of
the.currént form, ” |

(20) number of words in user forﬁét error messageQ

(28) fhe number of words in the end-of-job message.

(17) the number of words in the option error message.

(2) output function without clear for CRT display output,

(0) magnetic tape output function.
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3.3.13.3.1 Local Label; (Continued)

UPTS

UPTW -

UPTY
UPT1
UPT2

UPUC

storage location for status from tape operation.
(2880) number of words to transfer on tape input and output.

("UPDATE COMPLETE. LOG OUTPUT TAPE.") End of job message sent

to teletype. -

(108) tape unit 10,
(118) tape unit 11,
(1, 11, 1, 0, 1, 2, 12, "UPDATE COMPLETE", 12,1,8,4,4)

message sent to user at end-of-job.

3.3.13.3.2 Global

CONT

CRNS
CROS

DPT$

IDRC

LTBS

MINS

MTO$

'(1,»11; 1, 0, 1, 2, 12) Special CRT control codes that precede
ﬁhe output buffer.

display input buffer

display output buffer

display output buffer pointer. Pointer to next available
location in CROS. |

(12) CRT control codé for cursor reset,

liﬁe table (see Appendix C),

tape output buffer pointer. Pointgr to next available location
in MTOS$., | _

‘tape input buffer (2880 words) - old data,

tape output buffer (2880 words) - updated data.

3.3.13.3.3 Entry Points

None
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o 3 3.,13.3.4 External References

BDOO routine that formats the old data for evenLual outpuL to CRT.

BMOO ‘routine that formats the updated data for eventual output to tape.
D00 - routine that lists a form on the teletype.f

HCOO ~ CRT display input/output handler.

HMOO tape input/output handler.

1D00 | routine that inputs the- updated.data from the‘CRT.
* MDOO  routine that outputs the updated data to tape.
0D00 routine.that outputstthe data in the CRT output ftduffern
0ZKA routine that outputs a buffer to the teletype.
OZKR roufine that outputs a parriagé return and a line feed to the
teletypé. |
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3.3 1304 Detailed Flow Chart

. UPOO :
- START

SET FIRST LOCATION

4 OF FORM TABLE (FTBS)
- TO BEGINNING LOCATION

OF TAPE INPUT BUFFER

(MTNS$)

CLEAR COPY TAPE

INDICATOR, COPY FORM

INDICATOR, LAST PAGE

INDICATOR, AND HARD-

COPY FORM INDICATOR
(UBCT, UPCF, UPLP,
UPHF)
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SET TAPE
FUNCTION TO

ZERO - BINARY
READ (UPTF)

CLEAR PAGE
COUNT

0

UPO4

'OLD MASTER

'LAST RECORD
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UP92

CLEAR TAPE
OUTPUT BUFFER
(MTOS)

CLEAR TAPE
OUTPUT BUFFER
POINTER (MPT$)

CLEAR HARDCOPY
FORM INDICATOR
(UPHF)

/ UP92 | \

CLEAR TAPE
OUTPUT BUFFER
(MTOS)

SET A-REGISTER
TO1

UPO7

/Eo0 1\

BUILD A
. DISPLAY PAGE

)
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K- REG YES

~ERROR? - " NEGATIVE , A
|-25 |
| NO '
LAST PAGE? ?2////// .
YES o [ 8 J
()
UPO8

END- OF- RECORD

'INSERT EOR

CHARACTER

CLEAR TAPE
OUTPUT BUFFER
POINTER (MPTS$)

CLEAR COPY FORM
INDICATOR
(UPCF)
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10

11

UP13

"DELETE FORM?

' REDISPLAY PAGE?

INDICATOR SET

COPY
TAPE

INDICATOR

SET
NO ‘ 22|

o\

OUTPUT PAGE

/ 1D0O N\

{ INPUT PAGE )

USER
OPTION

DF
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" REDISPLAY FORM?

HARDCOPY FORM? -

COPY FORM?

-COPY TAPE?

USER
OPTION =
RF

USER
OPTION =
HF

13~

USER
OPTION
cp

YES

USER
OPTION =
CT

USER
SPECTFIED
NO OPTION

HCOO -\

OUTPUT ERROR
MESSAGE _

@
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UP24

SET HARDCOPY

FORM INDICATOR
. (UPHF)

al

UpP28

—®

SET COPY FORM
INDICATOR (UPCF)

1

G}

UP32

SET COPY TAPE
INDICATOR
(UPCT)
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. UP36

CLEAR
A-REGISTER

&

UP37

CLEAR OPTION
CHARACTERS FROM
DISPLAY INPUT
BUFFER (CRNS)

®

UP38

ERROR FOUND IN
INPUT BUFFER

BMOO N\

BUILD OUTPUT
RECORD

11

-

23
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OUTPUT
RECORD

CLEAR LAST
PAGE INDICA-
TOR (UPLP)

HARDCOPY
INDICATOR

CLEAR HARDCOPY
FORM INDICATOR
(UPHF)
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DOO
DUMP RECORD
TO TTY

UP50

SET A-REGIS-
TER TO 1

UP54

CLEAR
A-REGISTER

. OLD MASTER




~

END- OF- RECORD

END-OF-FILE

ERROR MSG

CLEAR TAPE
OUTPUT BUF-
FER

STORE EOR IN IST
POSITION OF TAPE
OUTPUT BUFFER
(MTOS)

" OUTPUT
BUFFER

27
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* END- OF- JOB

END- OF - JOB

PROGRAM. TERMINATES AND
JUMPS TO 046000 - THE
BEGINNING OF AID 11

OUTPUT EOJ
MESSAGE

OUTPUT EOJ
MESSAGE

END
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UP92

‘BLANK FILL
TAPE OUTPUT
BUFFER (MTO$)

( RETURN )
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4,0 PROGRAM UTILIZATION

The Medical Data Update System.(MDUS) is a user oriented medical data
update system designed to permit.alteration of.hedical data update

enfered via the input system (MbIS) before.it is sent to the Computation
and Analysis Division for incofporationlinto'the UNIVAC 1108 MEDAiA

system. Normal procedure is to input the data using thg Medical Data Inpﬁt
System (MDIS), review the data using‘MDUS and cérrect any errors detectedo
' The user also has ;hé capability of deleting and/or adding entire new

forms as well as obtaining a hard copy report of the updated data.

4.1 COMPUTER OPERATOR INSTRUCTIONS
The ‘following procedures must be followed by the computer operator in

preparing MDUS for use:-

MDUS OPERATIONAL SETUP PROCEDURES

@ Load the MDUS program from either papar tape or magnetic tape.

o Turn on the CRT., After allowing éeve&al'seconds for the set to
warm up, press the MASTER CLEAR and the CLEAR keys on the‘keyboard
in that 6rdero The cursor will appear on the screen, |

e ~Turn on the Magnetic Tépe Units,

© Mount the forms tape and the scratch output tape.

e Begin program execution at location zero (0).

MDUS OPERATIONAL WRAPUP PROCEDURESY
e The program will terminate by printing the message "UPDATE COMPLETE.
- LOG OUTPUT TAPE.'" Dismount both tapes, label the output tape, and

"store for future use.
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‘4,2 OPERATIONAL PROCEDURES

After the Operational Setup Erocedures have been completed, the first

page of data on the tape will appear on the CRT screen., The top line

of the screen contains no data; it is reserved for communication between

the user and MDUS, Cdntrol optiqﬁs are entered on the top line. The

desired option is selécted by placing in the top left-hand ﬁosition of

" the screen one of the following control codes:

Control Code

DF

HF

RF

RP

CF

CT

b5

- Function
Delete this Form. Do not process or output

this data to the updated tape.

Hard copy this.Form. Print this form on the

teletype,

Rédisplay Form., Go_baék to the first page

of this form and start over,

Redisplay Page. Redisplay the original data

for the current page.

‘COpy»Forﬁ. Process and output this page and

the remainder of the form withoﬁt displaying‘them.

Copy Tape. Process and output the remainder of

the tape records without displaying them;

Process this page. Display the next page.
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As soon as the last page of each form has been processed, the entire
. form is output to tape, To proceed from page to page, the user must

depress the INT key after entering the control code,

4.3 INPﬁT DESCRIPTICN

There are. two types of input to the MDUS:‘ An MDIS generéted~ﬁagnetic tape

" and the CRT keyboard updafeé° The magnetic tape contains records of
previously input medical data whicﬂ has not fet been processéd through the
CAAD UNIVAC 1108 MEDATA system., By means of the control functions described

in Section 4.2., this data can be modified as required,

4,4 OUTPUT DESCRIPTION
L

45401 ReEOrtS

The system contains the option of obtaining a hard copy of the forms being
outpﬁt to magnétic tape by dumping the data forms out to the on-line Teletype.,

Hard copies are requested by the "HF'" option. (See Section 4.2.,),

40402 TaE S
-The system creates a magnetic tape containing the updated forms. The newly
created tape is then sent to the Building 12 CAAD for incorporation into the

MEDATA system.
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'404,3' Messages

404'301
MESSAGE

OET ERROR

BLD ERROR

FMT ERROR

PLEASE
SELECT

ANOTHER
.FORM

BUFFER
LENGTH
ERROR

Diagnostics

EXPLANATION
User has specified an illegal

option codé°

While attempting to format

‘data for output to the CRT

an error has been detected.

While attempting to format
data for output to the CRT

an error has been detected.

An error has been detected
in the background form which
will not allow the form to

be displayed propefly.

" Program halts,

Occurs in the case where the

length of the Tape Output

Buffer (MTO$) has been

© exceeded,

4-4

CORRECTIVE MEASURE

Input another option code,

Press RUN on the computer
console, The invalid record

will be disregarded,

Press RUN on the computer
console.i The invalid record

will be disregarded.

Press RUN on the computer
console. The invalid form

will be disregarded.

Select an option which will
allow you to proceed to the

next form,



4.4,3.2 Advisory
MESSAGE

UPDATE COMPLETE

UPDATE COMFLETE
LOG OUTPUT TAPE

PARITY ERROR FROM
DISPLAY DEVICE

‘CRT NOT READY

TAPE UNIT NOT READY

NUMBER OF WORDS
TRANSFERRED IN ERROR

4,5 RESTRICTIONS

~ USER ACTION
No user action required. This message, output
to -the CRT, notifies the user that processing

has been completed.

Dismount and label the output tape created.

No user action required. Program will retry the

1/0 operation,

Ready the CRT and press RUN on the computer console.

" No user action required. Program will retry the

1/0 operation.

No user action required. This message will occur

only in the case of a hardware error, The program

will retry the write operation.

@ Do not use the space bar to position the cursor. .If the cursor is

under a display character and the user presses 'space", it will replace

the character with a space. Use the keys which afe provided for cursor

positioning.,



4,5 RESTRICTIONS (Continued)

e A new-iine character " A" has been placed at the end of each line,

1f the user wishes to extend that line, type over the line character
" and place a new one at the end of the line by pressing the LINE key;
Note that no characters placed after the new line character on any

one display line are transmitted to the computer.
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"~ APPENDIX A
~INPUT AND OUTPUT TAPES

DESCRIPTIONS

RECORD 1

RECORD 2

FILE STRUCTURE
RECORD 3

RECORD N

END-OF-FILE
RECORD

END-OF-FILE

FIGURE A-1 FILE STRUCTURE

- T FILE

The input and output data tapes are both composed of one multi-record
file, As Figure A-1 illustrates, that file is composed of N fixed

length ‘records, a software end-of-file record, and a hardwaré end-of.

file mark,



. IDENTIFICATION

SECTION
RECORD STRUCTURE

- ; (2880 WORDS)

. jr

- . - a

7 -

-~

BODY

SECTION

~ FIGURE A-2 RECORD STRUCTURE

DATA RECORD

Each tape record contaiﬁs the background daté and input data for an entire
form. While a record is a.fixed length of 5760 ASCI1 characters, the data
for the form may be somewhat shdrter, in which case; the remainder_of the
2880 word record is blank filled. Figure A-2 shous the record st;ucture;

In general, it is composed of two distinct sections, each of variable length:

(1) Identification Section

(2) Body Section

Before a thorough understanding of the tape record format is possible, it is

necessary to study the following definitions.

ltem_ 1An item is all the data associated with one

background question and user's response, as well

as the descriptive codes related to the background.
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Level codg o % - . This is‘é éﬁe digit cbde betweén.zero and nine -
incihsive found withiq.gn Item, and it specifies
the position or rank in a bierarchical or outline

| Struqture of thé Item. (i.e., the ngmbe: of SPaqés

to be indented).

Sequence number | This is a digit from one to four inclusive., It

" :

- T

ndicates the order in which the ID Items are to

be saved on the Master File, The sequence number

four must be assigned to Item 4,

Block character (44g) The purpose of the block or end-of-block

¢ . .
3% character is to separate all Items on a record.

End-of-page character (241g) This character may follow any Item in the
Body Section of the record, and it serves to
delimit CRT display data '"pages". These pages

are the data neéessary to £ill a CRT screen.:

End-of-record | _ (137g) This character is the last data character
of a form. Since the record is fixed length, all
- words following the end-of-record character are

blank filled.
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Heading-Answer pairv

This it the main component of a data record

Item. It will be in one of two forms:
Heading and Answer, or Heading alone. If’

there is an AnsWervwith the Heading, it is

-preceded by a colon.._The number of characters

~in a Heading plus the value of the level code

cannot exceed twenty-four. (Thus, if the lével
code is four, the Heading cannot exceed twenty
characters.) The Answer in the Identificafion
Section cannot exceed seventy-two characters;
the Answer in the Body Section may be any

length.
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'BLOCK - A | | LEVEL CODE

ITEM 1 ' SEQUENCE NUMBER ID
IDENTIFICATION LTEM

ITEM 2  SECTION | HEADING- ANSWER . |

ITEM 3 , o BLOCK

ITEM 4

I|All

FIGURE A-3 T1DENTIFICATION SECTION DESCRIPTION

. IDENTIFICATION SECTION

The Identification Séction of a data tape record is made up of four Items
pfeceded by a block chardcter, and followed by the alphabetic character "A",

as shown‘in Figure A-3. For each Heading-Answer pair in an Item, there is a
blevei code and a sequence number associated with it. The level code isAalways
zero, All possible sequence numbers (1, 2, 3, 4) must occur in ID Items. They
may occur in any order with one.exception. Sequence number 4 must.be associated'
with Item 4, Thé only other1restriction in the ID Secgion is that tHe Heading

associated with Item 4 must be DATE,
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ITEM 1 :
i LEVEL CODE '
—— | HEADING-ANSWER BODY
ITEM 3 BODY . i ITEM
» . %" SECTION BLOCK
-1
ITEM N-1
ITEM N
END- OF- RECORD

" FIGURE A-4 BODY SECTION DESCRIPTION

BODY SECTION

The Body-Section consists of a variable number of Itemé, followed by an end-
of-record character. A Body Item is like an ID Item except it contains no
sequence number, and its Answer may be any length, It the Answer is loﬁget

than one line, a carriage return character is stored at the end of the line.
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END-OF-FILE RECORD

‘The last record on the file is the enonf-file_record. It is used as
a software end-of-file and consists of an end-of-record character in the

first word of the 2880 word record. The remainder of the record is

ignored.
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Appendix B

CRT Data Format

The data displayed at the CRT is composed of two data types and two

special CRT characters. The data types are:

1.

2.

Blind headings. A series of 24 or.less characters which is

. used as a descriptor for the heading-answer pairs that follow.

Heading:answer pair.. This data type is composed of a heading
of 24 or less characters and an answer of variable iength.
The answer field may be filled, or it may be made up of one

or more blank lines,

The two special characters are:

1.

2,

LINE. («8) 125 This character is found at the end of most

lines. Any data following this character and on.the same line

will be ignored.

ETX. (&) 3g This character may be input by the user from the
CRT keyboard. Any data following this character, whether it be on
the same line or subsequent lines, will not be input to the

computer. In the event this character is not displayed by the

user, the very last code to be input to the user is this character:

code. Thus, in all cases, it is the last character to be transmitted.

- ek —r————



Appendix C

‘LTB$ Line Table Format

. Each display line has a corresponding Liné Table word° The format of each word

is as follows:

Bits . " Description .

0 - 5 ‘ Level code
6 - 11 Sequence number
12 Two queétion bit. If set, it indicates that the next

: W6rd contains line table data on é question that is also
- on the current line.
13 _ - Mare lines bit, 1If set, it indicates that the answer
~ field requires more than one line, and the foliowing line
is a continuation of that field.
14 _ _ No answer bit, If set, it indicates that the_current iine
contains a blind heading. |
15: : Continuation line bit. If set, it indicétes.that the
' éﬁrrent‘line may contain data fhat is merely a continuation

of the answer field of the previods line.
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APPENDIX D
' SAMPLE INBUT ~
SAMPLE TAPE ‘INPUT
s

O2RECORD: REGISTRY$

O3TYPE: IDENTIFICATION ‘
01SS NO:

O4DATE: O1JUN71 $

"~ A0 NAME: $ :
0 PURPOSE: (71 )DEMONSTRATIONS
s .

0 BLOOD TYPE: $
0 RACE: CAUCS
0 SEX: - FEM$
0 HANDEDNESS: LEFTS
0 SHOE SIZE: (7C )
O BIRTHDATE:
0 BIRTHPLACE:
0 POSITION: $
0 AGENCY: $
0. ORGANIZATIONAL UNIT: $
0 GOVERNMENT SERVICES$
1 MILITARYS , .
2 FROM: « s
. 2 TO: $ .
1 CIVILIANS
2 FROM: (678
2 TO: . PRESENT$
1$
0 RATING OR SPECIALTY: DIETICIANS
$ _ -
1 TIME IN THIS CAPACITYS
2 TOTAL: ( YHRSS

2 LAST 6 MO:- ( YHRSS

0 PRESENT HOME ADDRESS: 1429 LAPLACES

HOUSTON, TEXAS = 77043$
NEXT OF KIN: $
RELATIONSHIP: - $
ADDRESS: $

PHYSIOLOGICAL TRAINING: $
OTHER INFORMATION: $
COMMENTS: $

TYPED: JB/NRD

- OV OO O~

!

$ - block character
! « end-of-page character
—« - end-of-record character

This printout shows data by lines. : : ’D"]
~ On the tape, all data is packed, ‘



. SAMPLE CRT INPUT

RECORD: REGISTRY ~

TYPE: IDENTIFICATIO

SS NO:

DATE:OLJUN71

NAME: GARD , JANE -
- PURPOSE : (71) NEW

BLOOD TYPE: 0-POS

RACE: . . CAUC

SEX: - FEM

HANDEDNESS: LEFT

SHOE SIZE: (7C '
- BIRTHDATE: .

BIRTHPLACE:

POSITION: '

AGENCY:

ORGANIZATIONAL UNIT:
GOVERNMENT SERVICE

MILITARY .

FROM: « )
. TO: :
CIVILIAN

FROM: (67)

T0: PRESENT



APPENDIX E

. SAMPLE OUTPUT

SAMPLE TAPE OUTPUT

-8

'02RECORD: REGISTRYS
 O3TYPE: _ IDENTIFICATIONS
- 018S NO:

O4DATE: O1JUN71$

A0 NAME: GARD JANE $

RATING OR SPECIALTY: DIETICIANS

TIME IN THIS CAPACITY$

TOTAL: - ( YHRSS$

LAST 6 MO: . ( YHRS$

PRESENT HOME ADDRESS: 1429 LAPLACES
HOUSTON, TEXAS 77043$

NEXT OF KIN: - $

RELATIONSHIP: 8

ADDRESS: $

0 PURPOSE: ‘ . (7L)NEWS -
$
0 BLOOD TYPE: . 0-POS §
- 0 RACE: CAUCS -
0 SEX: : FEM$
- 0 HANDEDNESS: " LEFTS
0 SHOE SIZE: (7C )$
O BIRTHDATE:
0 BIRTHPLACE:
0 POSITION: $
0 AGENCY: = $
O ORGANIZATIONAL UNIT: $
0 GOVERNMENT SERVICES
' 1 MILITARY$
2 FROM: « )$
2 TO: $
-1 CIVILIANS
2 FROM: ‘ (67)$
2 TO: PRESENTS
l$
.0
$
1
2
2
0

PHYSIOLOGICAL TRAINING: $
OTHER INFORMATION: $
COMMENTS: "NOT FOR PUBLIC USE$

TYPED: JB/NRD

B

- OUNOOONN~ O

$ - block character
! - end-of-page character
« =~ end-of-record character

This printout shows data by lines.
On the tape, all data is packed.
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SAMPLE TELETYPE OUTPUT

RECORD: REGISTRY

TYPE: - IDENTIFICATION

SS NO:

DATE:01JUN71

NAME: GARD ,JANE

. PURPOSE: (71) NEW

. BLOOD TYPE: '~ 0-POS

RACE: CAUC
SEX: - FEM

HANDEDNESS: LEFT
SHOE SIZE: 7C_ ) o
BIRTHPLACE:

-POSITION: . -
AGENCY:

ORGANIZATIONAL UNIT:
GOVERNMENT SERVICE

MILITARY

FROM: « )

TO:

CIVILIAN

FROM: (67)

TO: PRESENT

RATING OR SPECIALTY:DIETICIAN
TIME IN THIS CAPACITY
TOTAL: ( . JHRS
LAST 6 MO: ( JHRS
PRESENT HOME ADDRESS:1429 LAPLACE
HOUSTON, TEXAS 77043
NEXT OF KIN: '
. RELATIONSHIP:
ADDRESS:
PHYSIOLOGICAL TRAINING:
OTHER INFORMATION:
COMMENTS: NOT FOR PUBLIC USE
TYPED:JB/NRD



SAMPLE CRYT OUTPUT

. . RECORD: REGISTRY
TYPE: IDENTIFICA
SS NO:

DATE:01JUN71
NAME: oo - E
PURPOSE : : (71) DEMONSTRATION
BLOOD TYPE: T :
RACE: CAUC - ’

SEX: FEM

HANDEDNESS: LEFT

SHOE SIZE: ' (7¢ )

BIRTHDATE:
BIRTHPLACE i
POSITION: ~ .
AGENCY: . e
ORGANIZATIONAL UNIT:

GOVERNMENT SERVICE

MILITARY' :
FROM: )
~TO:
" CIVILIAN
FROM: - (67)

TO: _ PRESENT





