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SUMMARY

, x'A system for labeiling the directories of magnetic media (rigid
discs, floppy discs, cassettes and tapes) in a machine readable fashion,
.a go-nogo quick machine test program and two new versions of a text
printing program are presented. Also presented is a method of calling
these utility programs using the commands PRINT and ZERO. Two versions
of the text printing program allow either a raster-scan plotter or a
conventional printer to be used. The plotter version allows the font
to be modified and figures to be inciuded in the test. it also
includes Greek characters, mathematical symbols and shifted fexf.y,
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1 INTRODUCTION.

The ARL Transonic Wind Tunnel Dynomic Derivatives Control and
Data Acquisition Equipment consists of a minicomputer (DEC 8ABBA), a
graphics termingl (DEC VISS), a programmabla data system ond on
alactrostatic printer/plotter (VERSATEC D8BBA). Data and programs ara
stored on 1BM standard (3748) flaxible discs.

The system fs usually run under 0SB Version 3D softwarae (1),

but cartain user uttlity® programs are used as well. These user
programs are usually govaticbla from the Digital Equipmant Computer
Users Sociaty (DECUS) and include tha programs to ba dascribed hera.
Thesae ara:— (1) LPTSPL which adds concisa calls for PRINTR and LABEL

(both alsc describad hare) and for RUNOFF(2); (1) LABEL which adds
labals to magnatic madia tn a farm that the DECUS version of the

directory program DIRECT(3? can read: (111) PRINTR which ia in two
varsions to suit either an elactrostatic plotter (or printer/plottar)
or a conventional printer; and (iv) QIKTST which runs a briaf
selaction of processor and memory dfognostic routines to test thae
basic systam. Tha two versions of PRINTR are numbered 3R ond 4A and

are distinctly different. Verszion 28 of the PRINTR programﬁ‘“S).
which was datad 31-AUG-79, s presently avatlable from tha Digital
Equipmant Computer Users Sociaty (DECUS) as DECUS 8-91S. The changes
raelating to thasae varsions will ba given in saparata sacttions of this
publ ication.

Uniess 1indicatad otherwise. the choracter codes usad conform
to tha standard of the American Standard Code for Information
Interchange (RSCI1).

2 PRINT COMMAND.

The Concise Control Language CCL of 058¢!? inciudes a call
PRINT which looks for a user program LPTSPL. This may be any program
which can ba started by chaining. Several altarnative programs
available from DECUS usually spool {ine printer output. putting page
hacdaers ond dates on the cutput. This varsion is different in that it
provides a simpla way of satting various options. The program than
chaings to aithaer PRINTR, RUNOFF or LABEL depanding on tha options
antarad. Assuming that this version of LPTSPL.SV s present on the
system devica the form of the call is:-

PRINT DEV:FILE.EX/(OPTIONS) TERM

¥ In this contaxt a util ity program may be thought
of as a useful program uhich 18 used iIntact ¢to
parform goma rapetitiva function in much tha sama
way as handy subroutines ara kapt for adding to
progroms cs and whera naeaded,
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fAny number of options may be enteraed, aach either praecaded by
a slash or included in brackets. A full |ist of tha options is given
in Tabla 1. Tha Z option runs LABEL (itself with a Z option and
fncluding a Y option if requirad) and no fila or extension may ba
entared 1n this case. This option also doas not chack tha tarminating
charactar. For all othaer options, thae command |in@ may taerminatae with
either a carriage return or an escape character. resulting in a return
to monitor or tha called program respaectively. Tha R option runs
: RUNOFF; all other cptions run PRINTR.

For calls to PRINTR, therae is g dafault input extaension of .WU
and a dafault ocption of /3 which moves tha sutput 3%4=12 spacas to tha
right. Note that there is no output file nama; for RUNOFF tha output
fs to DSK:FILE.WMJ and tha .WJ extansion may not ba usad for input.
RUNOFF calls use .RO as default input extension and /U as daefault
option which selacts the alternate system of underlining. Notae that
the /R option is also transferraed to RUNOFF but that RUNOFF ignoras
this option.

: - Sinca the RUNOFF output is to disc and sinca PRINT includes
: tha /3 option for PRINTR, it i8 naver necassary to includa an OVER
: optton tn tha RUNOFF text. This means that RUNOFF output can always be
read on a screen type taerminal.

As an example of tha usa of tha PRINT command. consider a taxt
filae FRED.RO which has baen creataed by EDIT or TECO or soma other

editor. The calls to procass the file with RUNOFF and than PRINTR
arae:—

PRINT FRED/R e
PRINT FRED %

This leavas a fila FRED.W on the disc which can ba raead or o ©
adited. Any other options required con be simply included in tha ——
command |inas. If a saries of filas FREDl — FREDn are to ba handlad NI
the escape termination may ba used:-—

| PRINT FRED1S IRRREIR

#DSK : FRED2. WUCDSK : FRED2. ROV o @
ETC.

Note <that the escape forcaes a return to thae called program,
RUNOFF in this case, without dafault options or input axtansions or
output devicas., ftlas or axtensions. This is bacause tha return is @ "o
direct to the raequired program without going via LPTSPL which normally
‘sats thaese default options. Uhila included for complatanass, it is o
not considered that tha escapa tarmination will ba oftan usad.

Similariy, the /Z option will not normally ba used as the ZERQ
command performs the sama task.
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3 ZERO COMMAND.

The stondard 0S8 ZERO command runs PIP with a /2 option. PIP/Z
causes any label which moy be prasent in the diractory area of the
davice to be delaeted. AR singla location change to CCL 1s all that is
nacassary to change this to run LPTSPL with tha sama option. Table 2
tdantifiaes tha leccation to ba changed.

ARs noted in the previcus saection, LPTSPL with a /Z option
chains to LABEL. The features of this program will be described in tha

naxt saection, but operating examplas will be given here for cases
without and with a /¥ option:—

ZERO DEV:

The first block of the device directory is cleared and the
program then prompts:-

PLERSE TYPE (ESCAPE RETAINS PREVIOUS DATR)

MEDIA 4 LETTER CODE
YOLUME 834996
TEXT UP TO 128 CHARS: A BLANK LINE HALTS ENTRY

The user may now antar from the keyboard, the media codae,
voluma numbar and text., finishing each ftem with a carriage return. If
an escapae is typed as the first character in a |ina. any previous data
on the media for that line are retainad. For voiuma, uwhich s a
decimal positive integar up to 4096, tha aescape may ba anyuhare on the
Iine. If an escape is aentared for the third |ine of text and previous
taxt had a third {ina. that line is retained. If there ware no such
line, tha command is ignorad.

Input taxt may be writtan in uppar or lowar casa and includa
any characters excapt those control charactars usad by the monitor
€.g.1C. The madia coda howaver, must consist of 4 printing characters
although space may ba included. Stincea tha voluma number is stored as
a 12-bit binary valua only the numerals 8 to 9 may ba used in that
| ina.

Input continues until two consacutivae carrtage returns are
entered. Uniy tha first 128 charactaers in the taxt buffer ara storad:
any others cre fgnored.

For the casa with a /¥ option:-
ZERO DEV:/Y

the first block of tha directory is rasat and tha systam haad from the
system dovice writtan on the named davica, producing a naw systam
device. The prompt and taxt {nputs are as bafora.
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ZERDO cannot be used with daevice SYS: as this producas the
response:—

CAN NOT ZERO SYSTEM
USE PIP IF YOU MUST

Howaver, use of the specific davice nama for SYS: is not praeventad.
Note also that the PIP /2 option is availabla still.

4 LABEL FEATURES.

Rs is avidant from the praevious saction, LABEL performs the /2
option formerly done by PIP and then adds tha Ilagbal to tha davice
directory. The label obtained can be read using thae DECUS version of

DIRECT(3), with a M option. An axample of a printout of such a
diraectory follows:-
13-MAy-8e

DSKY VOLUME-— 4080
YELLOW PUBLICATIONS FILES NUMBER 1

INIT .CM 1| 97-FEB-B2 DD6 .RO 76 2S-APR-BO
UTIL .W 34 13-MAY-880 DDSUBM.RO 5 @7-DEC-79

PRINTM.RO
DDAR?9. RO
bb4 .RO
PRINTC. W
SRMMOD. RO
HEADFM. WU

50 29-APR-80
S5 12-JUuL-79
70 29-APR-80
4 29-AUG-79
19 15-APR-88
S @8-FEB-88

PUBS
uTIL
UTIL
PRINT
DD4

.LS
.BK
+RO
.w
LU

4 B4-DEC-79
26 13-MAY-80
33 13-MAY-80
64 29-APR-80
85 29-APR-80

15 FILES IN 481 BLOCKS - 178 FREE BLOCKS

Use of this feature reduces the number of allowable filas on
any one device since block 6 which was the last directory block is now
a label or header block, reducing tha maximum numbar of file entries
from 248 to 200. Directortes written by LABEL always have one ()
additional information word which is the default case for PIP. PIP may
write directories with any numbar of additional information words.
(The single additional information word in tha default and LABEL cases
is the date.)

The section on ZERD coverad the use of the LABEL program with
72 and /Y options. Tha basic program without options may be usad to
write labels on existing daevices without zaroing tha dirsctory,
provided block 6 is stil! free. The procadure i1s:-

R LABEL
¥DEV:

foliowed by the same prompt and responses as in tha previous section.
If this procedure is followed with more than 2080 file aentries

R i A T I I R Bt e T




including eampty files. thae directory will not be valid.

For tha madia (floppy discs) in usa in this installation, a
simpla coda has been davised which ig8 usad in tha labal. Tha coda
involvaes using tha media and volume entries to flag the type of madia
and the text to further identify it as per Table 3. It alsc appaears to
: ba good practice to list the avatlabla handlars on tha labal of system
; discs.

S PRINTR VERSION 3.

Tha program PRINTR(4.5) provides a mathod of creating written
text on an aelectrostatic plotter. It provides Graak ond mathamatical
symbols, supaerscripts, two levaels of subscripts, overstruck bars and
dots, and inserted figures. A full dascription of version 2A of this
program is given in Referenca 5. The availablae font is listad in Table
4 and the control characters used ore |isted in Tabla 5.

This new version includes the support for the PRINT cali from e e
CCL., which required a naw chain entry procedura and naw options. Tha RSV
program may now be chained to with any options including escape and
from 8 to 9 files. If tha numbaer of filas is B, tha command decoder is ST
callad to enter a file nama. The usable eptions are |isted in Table 6. G
Any other option is ignored. The new options al low for multipla copias o @
ond text placement away from tha left margin of tha page. - 4

The major change howaver is in the addition of new control SN T
! charactars. PRINTR cbtains its extra output charactars (ae.g, Greek) DT
i and shiftad text as wall as figures by using control characters in the RURE
, text fila to be printed. (See Table 5). Two more characters have been
; allowed for future axpansion (1D and TE) and tB hos bean added to
i allow font manipulation. Tha control B code aliows tha font for any
i charactaer or overstrike to bae modifiad ot will, by inserting the
; string:-

|

18, charactaer to changa, 12 characters representing the scans, return.

: I¥ an overstrika bar or dot s t0 be modified, the character is
r preceded by control H and only 4 scans are used:-

! 18, TH, salact character, 4 scan characters, raturn.

The scan characters represant the 7-bit scan pattern and may be
themsaelves modified by tha presance of control A, e.g. TAA rapresaents
a single scan of zero. The valuaes used are givean in Tabla 4. Tha most
significant bit of tha code is to the left and tha scan is from top to
: bottom. As an example, the code for a space may baecome a shading
3 character by the sequance:-—

1Bspacel tASSITASS] TASSI TASSI tASS ———

which may then be used:—

[P E—
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The original font can now ba used only if this procaess is reversed.

1Bspace TAATAATARTARTAA TRATARTAR TRATAATARTAR

6 PRINTR VERSION 4.

Unl ike the previous version of PRINTR, version 4 is not a
developmant of wvarsion 2 but a special version to allow thae CCL call
PRINT to be used with conventional printers. It doaes not use the
convantional printer handler and so allows any spacial featuras of tha
printer to ba used. Control characters may be transferred directiy to
the printar from a text file using this program.

The number of run tima options are much raduced ralativa to
those for the plotter version., Options consist of /m for position and
=n for copies and a defguit /G to force a new page after 78 |ines.
This latter fegture may be set to any number of |ines during assambly
of thae program.

This program is normal ly stored as PRINTF.SV to distinguish it
from the plotter varsion.

7 QIKTST- A QUICK TEST

QIKTST is a simpia diagnostic which provides a simple go-nogo
test for PDP8 processors. It performs several procaessor tasts and a
mamory check then returns if correct. Some errors produce message
typeouts but others produce a halt condition.

The massages typeouts are of the form:—
QIKTST ERROR n

where n 18 a number from @ to 9 representing the machine
operation being executed at the time the error is detected:-

1823

CLA,. SNA or S2ZL;
CMA, SZA or SKP;
JrP;

TAD;

MEMORY or DCA;
AUTO INDEX;

SNA or CLA3
JM8;

ne.
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Disc read errors produce efther a monitor message or a hait.
Full diagnostics should be run if QIKTST indicates an arror.

Since QIKTST is run undar 0S8 it doas not chack memory above
7608 in any field. Variable KN in the program naeds to ba set to
tndicate how much mamory should ba found. (-f for 8K, -2 for 12K,
aetc. ) In the present vaersion of GIKTST, this variable is storad at
location 364. The program raturns to monitor on axit ond may ba run
by a Systam Initial ise routine.

If the 0S8 command:— . 'j
SET SYS INIT .'. L ot

has baen pravious!y executed and a fila INIT.CM containing:—

R QIKTST (RETURN)

F;‘ : is on tha DSK: device, then QIKTST will be run whenaver the v w
- systam is booted. oo
sl ]

8 CONCLUSION. . -':"L:J

- - - ) b - =Y

'; PRINT and ZERO functions for 0S8 and tha component programs ‘.,
which create thase functions have bean described. The lattar include o v

LABEL, two versions of PRINTR and OQIKTST. The programs are very Teo 0

useful additions to systaems which include multiple discs or tapas and
for systems without a letter quality printer. Thay will be
distributed by the Digital Equipmant Computer Users Sociaty (DECUS).

N
. A

A~ o ’

® ®
Lo danandualiioenl sonn

d LT
-~ :. N ,.1
e <y

2 9 [

- e ——




e

N . daG afT s e i JEEN Mhes e

1.

3.

4.

REFERENCES

T.W. MeIntyre,

J. Van Zea,
G.F.Forsyth.

G.F.Forsyth,

D St 2 S

0S8 SYSTEM REFERENCE MANUAL.AR-HG6B7A-TA
RUNOFF, V6. DECUS 8-880.

DIRECT: 098 Directory Listing Program, Version
7?B. DECUS 8-8B42, Nov. 78.

PRINTR, A Taxt and Graph Plotting System With
Expandad Capabil itiaes. DECUS 88-915, Dec. 79.

PRINTR, A Taxt and Graph Plotting Systam With
Expanded Capabilities. AERC TM 1988.

iAoa a2

. P
A
W RS S Y Y Uk W

-

M WL U Y




LA MDA

D Ao s )

N

/m

/R/A
/R/B
/R/C
/R/D
/R/E
/R/F
/R/H
/R/1
/R/3
/R/AK
/R

/RM

RN
/R0

/RP

. /R

/R/S
R/T
/R/U

~9-

TABLE 1.
OPTIONS FOR PRINT COMMAND.

PRINTR ocutputs n (octal) copias of filae.ex.

PRINTR moves output 4m spaces to right, where m=8 to 9.
included to allow suppression of tha dafault /3 option.

PRINTR tnserts page feed if paga Greatar than 70 |inas.
RUNOFF called instead of PRINTR.

RUNOFF assumas Rutoparagraph.

RUNOFF usaes al ternate Backspace.

RUNOFF sets uppar Casa.

RUNOFF l|ooks for Doun parametar.

NOT YET IMPLEMENTED.

RUNOFF does not Form pages.

RUNOFF Holds |ine spacing on braaks.

RUNOFF Inserts page and | ina numbars in laft margin.
RUNOFF Jumps (ignoras) simulated form feads.

RUNOFF Kills arror |ist in output.

RUNOFF sats alternatae paga iength (64 not 66),

RUNOFF prints Multiple copies which iz of little use
context. Use =n option for extra printaed copies.

RUNCFF Notes errors on tarminal.
RUNOFF moves text Over on paga.
RUNOFF Pauses after each Page.

RUNOFF uses S5 not 137 for under!ina.
RUNOFF Sets double Spacing.

RUNOFF allows Tabs to ba filled.

RUNOFF Usaes altarnate Underl ina.(Dafault)
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RN
RN
R/X

/R=n

Zal
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TABLE 1 continued.

RUNOFF simulates form feeds.
RUNOFF selects 60 as page Width not 70.
RUNOFF sends only upper casa.

RUNOFF uses n as an octal number to ancode tha Down, Ovar,
Even and Multipla copy options. All these functions can be
handlad by PRINTR.

LABEL Zeros the directory on the daevica namad, than asks for a
headar for this davice. Thae header consists of a 4-latter
madia code, a decimal volume number (under 4096) and up to 128
characters of text. Input is terminatad by 2 consecutive
carriage returns. Escopa may be enteraed as tha first character
in any |ine to preserve existing data. Sae also ZERDO command.

LABEL Zeros the directory as abovae but adds a sYstem head from
the system davicae. Neither Z option can be used on SYS:.

TABLE 2.
CCL CHANGE FOR LPTSPL AS ZERO CALL.

One entry in the CCL Table has tu ba altaered so that LPTSPL is called
instead of PIP. This may be done in saveral ways.

SOURCE.

FUTIL.

ODT.

The source may be altared in the second last row of
tha table to change YPIP to YLPTSPL in tha entry for
XZER.

The core image file may be adited using FUTIL. The
YPIP and YLPTSPL are the addressas of thesa filenames
in fiald 8. In the version modified here (CCL Varsion
iF), these are storad at addresses ?211 and 7239
raspaectivaly., FUTIL may be usad to change tha antry in
the table which in this case is in tha 4th block
location 115. For axampla, in tha case whaere CCL.SV
occupiad blocks 183 to 124, location 106.115 was
changed from 7211 to 7238.

The sama changa may ba done using ODT on a core image
of CCL. Tha location to ba changed was 13115 from the
same 7211 to 7230.

.
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TABLE 3. e |
CODES FOR FLOPPY DISCS.
LABEL  PROGRAM MEDIA DISC VOLUME R
COLOUR TYPE CODE  FORMAT START END ¥
GREEN  DIRGNOSTICS SYSG  RXPl SYSTEM e 9
ORANGE FORTRAN SYSO  RX@1 SYSTEM 19 19
RXAD  RX@1 FILES 100 199 PRI
DSKO  BYTE FILES 100 199 v @
ROWN  BASIC SYSB  RXB1 SYSTEM 20 29 L
RXAB  RX@1 FILES 200 299 L
DSKB  BYTE FILES 200 299 e
GREEN  FOCAL,ETC. SYSG  RXB1 SYSTEM 39 39 Rt
RXAG  RXB1 FILES 300 399 L ]
DSKG  BYTE FILES 300 399 E—
YELLOW PUBLICATIONS  SYSY  RXB1 SYSTEM 49 49 g
RXAY  RXB1 FILES 490 439 SRR
DSKY  BYTE FILES 409 499 SRR
AGUA  PROGRAMS SYSA  RXB1 SYSTEM se 59 B
DATA  DATA FILES 500 999 ]
UTILITIES SYSA  RX01 COPIES 60 69 R
RED  DEC DECR  ORIGINALS 70 79 A
DECUS USRR  RXB1 88 108 RS
o o
T
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TRBLE 4.
FONT OF PRINTR VERSION 3A
CHARACTERS MARKED WITH % NOT AVAILABLE ON KEYBOARD
CHARACTERS MAY BE PRODUCED BY CONTROL A FOLLOWED BY CHAR IN BRACKETS

VRLUE CHAR VALUE CHAR
2% «(R) 189 e
1% p(B) 191 A
2% r<C) 182 B
3% $¢D) 103 c
4% €(E) 184 D
Sk ¢(F) 105 E
6% 7(G) 186 F
[£.] 6(H) 1e7 6
19% (RSP 118 H
11% k(J) i11 1
12% AK) 112 J
13% peL) 13 K
1 4% v(M) 114 L
15% 4(N) 115 4}
16% o(0) 116 N
17% =(P) 117 (1]
20% ptQ) 120 P
21% o(R) 121 Q
22% T(S) 122 R
23% w(T) 123 S
24% LT 124 T
25% x(V) 125 u
26% W) 126 v
27% w(X) 127 W
30% ni(yY) 139 X
31N 2 131 Y
32% (L) 132 Z
33m «(\) 133 C
34% TN 134 \
35% +1) 135 ]
6% ) 136% *(t DELETE)
3I7x R *) 137 -
48 Space 148 N
41 ! 14} a
42 " 142 b
43 L ] 143 c
44 $ 144 d
45 % 145 Q
46 & 146 f
47 ’ 147 g
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TRBLE 4 ‘continued. LT
VALUE CHAR VALUE CHAR

50 158
151
152
153
154
155
156
157

52
53
54
55
13
14

LR RV

\.
033 X -7

68
61
62
63
64
65
66
67

160
161
162
163
i64
165
166
167

NOANDHLWN-O
ECCectw YOO

78
71
72
73
74
75
76
L4

178
171
172
173
174%
175%
176% a?)
177% ot@) o
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TABLE S.

CONTROL CHARACTERS USED BY PRINTR VERSION 3A
TO BE INCLUDED IN INPUT TEXT FILE

Subtracts 181 from tha naxt character enterad, to give
the characters aond valuas of Tablae 4.

Modifies font using the naext character as the
character to ba changed and tha fol lowing character
values as8 the font from top to bottom: 1B,char,12
valuaes of scans as in Table 4. This also works for tha
overstrike font whare the format is :—~ 11B.tH, saelaect
character, 4 values.

Raservad for salect naxt font.
Raeservaed for return to standard font.

Enters figure mode. In this mode, tha following pairs
of characters are used as 12-bit data. Each character
value as given in Table 4 is truncatad to 6 bits (8-77
cctal). The first pair of characters select a
starting address on the lina, indicate whether a
second |ine of character pairs follows C(only 120
characters per |ine} and salect one of two modes of
data presentation. In this first pair. bit 4000 is
not used, bit 20080 indicaotes another |ina is to be
read before printing ond bit 1008 when set selects
12-bit format. In the 12-bit format, dato are entered
in ordar starting from the starting address set by tha
low ordar 9 bits of tha first pair (address is byta).
In the B-bit mode, bit 4000 is reserved to Indicate
the next address., bits 2000, 1000 and 408 form a raepeat
code and the othar 8 bits the output byte.

Indtcates overstrike and under! ines. For an
undaeriine, the next character must ba minus or the
underi ine coda. RAI| other characters are truncated to
4 bits to selact one of eight overstrike codas and one
of two vertical positions. The standard codas arae BAR,
DOT, 2 DOTS, BAR + 2 DOTS, HAT and a spare. Position O
is high (upper case) and position 18 s low (soma
lowar case charactars).

Tabs to next multiple of 8 positions from tha margin,
not from adge of papar. This is not affectad by the
OVER option.
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TABLE S continuaed

Indicates end of 1ina.

Feeds to a new page.

Ignored.

Half shift up. Saa naext entry.

Half shift doun. There ore 4 shift levels. Line feed
initially resets the pointer to the sacond laval doun,
allowing ona shift down and two shifts down from this
position. Each shift is a quarter of tha interline
spacing of standard |ines but tha intarline spacing of
shiftaed lines is increasad uwhere nacessary. Extra
shift commands are ignored and shifts stay sat until
the end of the current | ine.

End of fila.

TABLE 6

OPTIONS IN PRINTR COMMANDS
(Usaed in command | ina to Command Decodar)

Output n copies of all tnput filaes.

Move all of ocutput 4m spaces to ths right, without
disturbing relative tab pogsitions, whare m=8 to 9. The
zaro cption alliows the default /3 of tha PRINT call to
be suppressed.

Inserts page feads after every 78 (66) standard | inas.
This option should be used with care with shifted
taxt, but is useful for paging unformottad output.
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