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1. Introduction,

INTRODUCTION.

1el. Design considerations,

The Help 3 system is designed to help in debugging programs written in
Gler Algol bk or slip, and to enable an effective use of Gler in debug
runs and smaller routine runs.

The main points determining the design are:

1)

2)

3)

L)

5)

6)

The Help system should supply a strong frame for the exlsting
Gler Algol 4 compiler. This implies the introduction of a storage ca~-
talog holding descriptions of data areas on drum end disce In Help 3
this principle is extended to cover descriptions of peripheral units,
programs, and other areas on all kinds of backing stores.

Correction of paper tepes 1s time consuming sand dangercus with
the existing hardwasre, In fact 1t is a bottleneck in debugging Gier
Algol 3 programs. (One remedy for this is & correction program able to
use all kinds of areas for input and output. The slip and algel compi-
lers may then read the input directly from internal areas,

Safety in correcting 1is obtained by use of sum code which 1s
treated similarly in all programs,

The typical debug run consists of a correction run and an algol
translation. Thus in small machines it would be advantageous to re-
place slip with a correction program,

This explains why a simple Help langusge 1s developed in Help 3.

All backing stores may be utilized for program texts and executa-
ble programs to keep the drum free for working purposes.

A dynsmic allocation of areas on carrousel and magnetic tapes is
not important because the tapes are easily exchangeable and relatively
cheap . On the disc & dynamic area structure is introduced by means of
the free area from which reservations of named areas may take place.

The drum disc requires +that the program on track O is changed to
store and select the group., A flexible condition for dumping of core
store intc the core image is also introduced for the benefit of run-
ning algol programs,

It is found inconvenient to make o0ld binary Help 1 tapes directly
compatible with Help 3 as they assume absclute storing on the drum and
thereby violate the area structure in Help 3.
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1.2. Proposal for a user _philosophy.

1)

2)

It is possible to arrange complicated runs in s way that the ope~
rator only needs to insert a sequence of tapes in the reader and type
the message r < for each tape.

Keep corrected programs inside the machine as far as possible,
One method is to use the same program (on paper tape) for several test
runs and make a correction tape which is updated before each run. This
updating may take place at a flexowriter. A rm consists then in rea-
ding the correction tape (call of the correction program should be
part of the tape). Next read the program tape and store the corrected
version 1n the free area or on a magnetic tape, ete. Finally insert
the data tape which may contain call of the algol translator and call
of the run program,

When the correction tape grows too blg a new paper tape version
of the program can easily be generated,

Larger programs may be stored permsnently on carrousel or magne-
tic tape if avallable. And it may still be a good philosophy to update
the correction 1ist and not the program.

1e5e. Backing stores,

Help 3 handles the following kinds of backing store (the kind num-

bers refers to the catelog content, see app. A):

O:

Drum which physically may be a disc (called a drum dise). It is or-
ganlzed as a sequence of 40O word blocks. The dTim dIse is separated
Into 3 drum areas each with a group number (960, 961 ...) attached.
Within Help 3 the tracks are numbered O, T ... 953, 960, 961 ...
Disc connected to the buffer and organized as blocks of fixed length
(Tengths 400 and 640 exists).

The word, disc, will always mean a buffer dise.

Carrousel organized as 64 reels of 16 blocks of 512 words,

Tape stations with magnetic tapes orgenized as files containing 400-
word blocks (detailed format in app. A).

If these backing stores are used for text input they are called in-

ternal medis opposed to the external paper tepe reader, etc, Disc, car-

rousel and tspes are calied buffer media.

The named areas in Help 5 consist of a number of consecutive blocks

determined by the length (in blocks) and some first block information,

words, on the drum matching one block.

Throughout this menual the word track will denote a string of 4o




& 2. Principles of operation.

2, PRINCIPLES OF CPERATICN,

The Help 3 program is placed on the drum and may be called into action
elther by HP-button interrupt or by various programned entries. In out-
line the following then takes place:

1) The core store and all registers mesy (depending on core{1023]) be
dumped into the core image on the drum.

2) An input medium is selected and Help 3 information terminating
with the symbol < 1s read and converted to an Internal form., The
following is an example of Help information:

r, edit, o free, 12 <

This information 1ist contains 5 elements, the names r, edit,

free, the single letter o and the mmber 12, The unit from which

the information is read ~is called Help’s current input wunit. In
case of the entries hs 1 and hsf 1 "no re e place as
an internal information list 1s presemt already.

3} Help interpretes +the internal 1ist by means of a catalog which
holds information sabout the names. Starting with the TIrst ele-
ment of the list the interpretation proceeds thus:

3.1) If the name describes an output unit +then this unit is se-
lected and Help continues the Interpretation, -

3.2) TTThe name describes an input unit (or an area holding
text) then the unit is selected as Help’s current input wnit
end interpretation continues,

3.3) If the name describes a program -then the remaining list is
moved to the paremeter track and the progrem is called to
core and entered. The sense of the parameter 1list thus de-
rends on the program called.

3.4) If the 1list termination is met Help continues with step 2,
reading from current input unit.

3.5) If the element 1s not a legal neme, then en alarm message is
given,

In the example above r turns out to be the Paper tape reader, edit a
program, The result will be +that edit is called with the parasmeters o
free, 12 < . According to the description of edit corrections will be
read from the current input unit, i.e. the paper tape reader,

As a second exemple consider the informetion line

free<
free designates an area on drum or disc and the current input unit will
be this area. Assume that it contains the text
1l,algol, 10<
begin
s+ ¢ « SOme algol program
end
run<
Help will now select the lineprinter, 1, and call the algol translator
with 10< as parameter list, Algol will read and translate the algol pro-
gram on the current input unit and output every 10th line on the 1line
printer (because of 1 and 10<). After trensletion algol will return to
Help with current input unit pointing to the text run < in the free area,
Help will call the program, run, which will start execution of the latest
translated algol program.
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5. HELP 3 INFORMATI(N.

341. External form:

<Help 3 information> ::= <Qist> < |<Uist> < [<list> <text> < |
<1list> <Help number> <

<list> ::= <empty>|<list> <separator>|<list> <single>|
<list> <text> <separator>|<list> <Help mmber> <separator>

<text> ::= <letter>|<text> <digit>|<text> <letter>|<text> .

<Help number> :i= <digit>|<Help number> <digit>|<Help mmber> .

<single> ::= <underlined digit>|<underlined letter>|,|.

<separator> ::= , |<CR>

<digit> ::=0[1|2|3|k|5/6]7[8]9

<letter> ::= alb| ... |2]|e|g]|-

The symbol 8 will always delete the current line and select the type-
writer as input unit,

The symbol <10> marks the end of a text string and will cause an alarm,

All symbols not mentioned above are blind. Thus all upper case symbols
will be skipped,

Examples: r, <
sl 15, print, b, 105, ra p 0.10.0.39 <
< =k

3.2, Intermal form.

The Help 3 information is transformed to an internal word by word
form easily described in Slip langusge:

<text> ~> t <text>; (O-marked words) spaces and blind symbols
are removed,

<number> -> bemarked word with point replaced by slash, e.g.
10..39 => 10//39 b

<single> => qq <value of the underlined symbol>, (a-marked), e.g.
a -=>qq b9,

5 and < > qqf,

The termination < will immediately (without interpretation) cause a
Jump to the primitive input program on track 0, < can be used to reesta-
blish the system 1T the catalog 1s spoilt. -
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4, LIST OF AUXILIARY PROGRAMS,

Beyond the standard content described in appendix A the catalog will
contain some or all of the names in the 1ist of auxiliary programs. These
names should be reserved for this purpcse only,

The following list contains two lengths (in tracks) for each Pro-
gram, The first corresponds to versions without buffer medis the second
to versions with buffer media.

algol L(L) Ex: algol, i n 8 10 <
Calls the compiler ga4 (or another TompIler 1f specified) with Helps
current input medium as program source.

binin 2(2) Ex: binin, image <
Reads a binary tape from current input medium to the drum area given
as parameter,

binout 5(5) Ex: binout, image, n 10..1022 <
Punches the domeins described in the parameter 1ist 1n the binary
form accepted by binin, Short domains may also be punched in a form
which can be read by track O,

check 9(10) Ex: check, algol, ga 4, 81 13 <
Sum checks either all drum and disc areas in the catalog or only the
areas mentioned in the parameter 1ist., A catalog listing can be
printed meanwhile,

clear 6(6) Ex: clear, ga b4 <
Removes the catelog item given as parameter. If the area is adjecent
to the free area then free will be extended,

compress (entry in check) Ex: compress, a <
Compresses all reserved areas to remove holes left by clear, Also
null items in the catalog are removed.

edit 15(18) Ex: edit, 1 tape 1, o free, 12 <
Reads corrections from current input medium and corrects the text
given in the input area, storing the result in the ocutput area,

exit 1(1) Ex: exit, h 715 <
Restores the core and reglster situation by means of the image and
Jumps either to the instruction where interrupt took place or to the
address given as parameter.

ga b about 170(170) Called implicitly by means of algol, Con-
tains the Gler Algol 4 compiler.
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list (entry in check) Ex: 1list, r slip, sl 14 <
Lists catalog 1tems, either all or those mentioned in the parameter
list,

move 2(8) Ex: move, work, free <

Moves the area given as first parameter Into the ares given as se-
cond parameter,

outparam (entry in binout) Ex: outparam, binin, image <
Punches its parameter list as a normasl Help information 1ist, May be
used to punch head and tall on binary tapes.

pair (entry in print) Ex: pair, image, p , free, p 10,.1023 <
Compares the two domains described in the parameter 1list and prints
all deviations in the specified form.

print 18(19) Ex: print, p, tape 1, r 1,0.10.399 <
Prints the domeins given in the 11st in the specified form.

res (entry in clear) Ex: res, 26, s 0, sec,image <
Reserves a number of blocks from the Free ares and sets the descrip-
tion of the reserved area into free. If no length 1s specified then
<booked> blocks will be reserved (see app. A).

run 1(1) Ex: run, sl 14 <
Checks 1f the drum area given as parameter contains a translated al-
gol program snd executes 1t. If no parameter is given the program in
work will be tried (usuaslly the latest translated program).

set (entry in clear) Ex: set, 3, 1, 0, 0, 4 0, tape 1 <
Inserts an item in the catalog., All kinds of not reserved items csn
be Se‘b.

setsum (entry in check) Ex: setsum, tape 1, sec, image <
Inserts the check sum of the sreas, given as parsmeters, in the ca-

talog,

slip 23(23) Ex: slip <
The symbolic language input program. Reads program text from current
input medium.

start 1(1) Ex: start, 2.6.67, image <

Inserts the number given as parameter into the date item in the ca-
talog. Drum areass In the parameter list will be filled with hsf 2
instructions.
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5. COMMON CHARACTERISTICS OF AUXILIARY PROGRAMS,

5.1, Sumcheck, inhibition,

When an auxiliary program (with sum bit present, see app. A, 1.1) is
called by means of Help 3 the sum of the instructions is compared with
the sum word in the catalog. Only if they agree is the program entered,
Long programs which are not transferred entirely by Help will mske sum
check of their own teil (e.g. slip and ga U4),

Most auxiliary programs are executed with the core store inhibited
(for exceptions see run and compress). This means that a HP-button inter-
rupt will not change +the core image, and all information about the aux.
program called will disappear,

5¢2. Texts and sum code,

All programs handling texts use the following format for texts in
internal areas:
cell n: qq <end>,3<char 6>.9+<char 5>.15+ ... <char 1>,39; marks O
n+1 ¢ qq <end>,3+<char 12>.9+<char 11>.15+ ... <char 7>.39;
<end> is 15 except for the last word in the text string where <end> 1s 10
and unused characters are set to 10.

The programs edit, galt and slip treat clear code (28) and sum code
(61) in input in the same way: The character following sum code is check-
ed against the sum of the characters read after the last clear code or
sum code. Full details may be found in the manual of Gier Algol 4.

In the output string produced by edit, the sum is corrected corre-
sponding to the characters produced., This mechanism msy for example be
utilized thus:

All programs should, when they are first punched, be provided with
one or more sum codes each followed by a space, If later corrections are
made with edit an easy check for perforator and tape resder feults is
obtained, The first time such a program is corrected a sum error will of
course appear, but at that point of debugging the program is wrong with
respect to many other things,

5¢7. Current input medium,

Many auxiliary progrems (e.g. ga 4 and slip) reads further informa-
tion from Helps current input medium and returns later to Help which con-
tinues reading from where the auxiliary program left. The programs edit
and run cannot preserve the current input medium and they will select the
typewriter when they return to Help.

The dﬁtailed format of Helps current input medium may be found in
App' A, 5- L]
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5.4, Length of areas.

The description of an area contains information about the first
block of the area and the length of the area, The length serves two dif-
ferent purposes:

1) If the entire area is to be moved or printed the length tells the num-
ber of blocks involved., Apart from this the length is not used when an
area is used as input to a program.

2) If a program makes output to an area, the length is used to protect
neighbour areas, All auxiliaery programs {except slip) perform this
check when needed.

Most areas have the same length in case 1 and 2, but exceptions exist:
work case 1: The oprimary description in the catalog 1s used when work
serves as input area.

case 2: The place allowed for output to work 1s found in a special
cell in the catslog. When the program has finished its output it
changes the primary description of work to point to the produced
output area, More detalls may be found in app. 4, 1.5.

free case 1: The entire free area is used, but the description in the
catalog contains also the varlable booked, which may determine the
number of blocks reserved in a call ol res.

case 2: The entlre free ares is allowed for output and the program
sets booked to the nmumber of blocks produced, More detalls may be
found in app. A, 1.5,

megnetic tape aremas case 1: The description in the catalog 1s used,
case 2: An Infinite number of blocks 1s allowed for cutput 1ndepen-
dent of the content of the catalog. When the output is finished an
EOF-maxk 1s written and the length in the catalog is changed to the
number of blocks produced. Notice that only the programs edit and
move can mske output to magnetic tapes,

55+ Area conflicts.

Auxiliary programs handling two areas simultsnecusly (edit, move and
pair) will not accept that the areas are on the same magnetic tape or
carrousel, If it is tried an alarm is given.

Special care must be taken if a magnetic tape contains both auxilia-
ry programs and texts, Assume for example that a tape conteins the pro-
grams edit, ga 4, and the text area, text. The call

text, edit<
will first position the tape to the beginning of text. Next the tape is
positioned to edit, which is called and starts reading from the tape but
from a wrong block because edit was called.

On the other hand

edit, 1 texi<
will work as wanted, while

algol<

begin copy text<
will work o.k, In pass 1 but cause the message ,pass sum, later because
the tape 1s moved tc the text area,
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6. Storage occupied by Help 3

6. STORAGE OCCUPIED BY HELP 3.

The following drum tracks are used whenever Help is called into action:

core

call

When
core

Help

7. ENTRIES TO HELP 3,

Main help

Track 38
Parameter track
Catalog

track O - 10 (C - 12 in versions where buffer media
are treated).

working track

track 38 or another track,

at least two tracks. Place on drum depends on in-
stallation.

A task program is a program executed without the inhibit pattern in
{1023T. See section T for further explansation,
If a task program runs and Help is called (HP-button or programmed
the following parts of store are affected too:

core image
Core O tc 9

26 drum tracks, Place depends on installation.

Only cell 10 to 1023 and reglsters will be restored
when the program, exit, 1s used to continue the
run, For a special possibility of restoring cell O
and cell 7-9, see the description of exit.

Help 1is called during execution of non-task programs, the entire
store 1is spoilt by Help.

3 uses this part of the buffer store:

Text buffer
Program buffer

Working area

cell O to 1542, Used when text reading from a buf=
fer medium takes place,

cell 1543 to 3084, Used to call auxiliary progrems
from buffer media,

cell 1543 to 4095 1s used as working area for some
programs (e.g. algol 4, siip, edit, move),

To this iist must of course be added the areas on backing store oc-
cupied by the different auxiliiary programs,

In this section only the task entries will be described, The conventions
for the internal entries, used in auxiliary programs, may be found in
section 11,
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Tele Core dumping.

Track O to 1 and, in case of programmed entry, core O to 6 take care of
the dumping of registers and core. In more detall the following takes

place:

1) byl0] is set to prevent further HP-button interrupts. Core 0 to

-

2)
2a)

2b)

2¢c)

3)

39 is unconditionally stored on track 38, and track O is read to

corg 0 to 39, This is done by mode 5 (HP-button entry) or core 0

to 6,

The content of core[1023] 1s investigated:

Core [1023] = ann sx V t x MK, full inhibition. Help proceeds to

Step 50 - -

Core [1023] = ann sx , t1 (x), half inhibition (full inhibition

with a-mark). The message
1mage

is typed. If the operator types a space Help will continue like

full inhibition. If the operator types < the action 1s like:

Core [1023] # full or half inhibition. Core L0 to 1023, track 38

and all registers are stored in the core image, The exit address

is stored in the core image, cell 9 eddress part and marks., If

the exit address 1s 6, 7, 8 or 9, cell 9 will not be changed how-

ever, because the entry to Help took plece during exit, Program-

med entries will also change address and increment perts of core

0 to 2.

Notice that initialisation of core O to 9 is done in the auxi-
liary program exit which takes care of restoring of registers and
core store,

Core [1023] is set to full inhibition to prevent destroying of
the core imsge in case of HP-button interrupt. by[0] is cleared
to release HP-button. Main help is sum checked and sum error cau-
ses the message

SM
(see section 8). Otherwise Help executes the special action cor-
responding to the entry.

Te2, Specific entries.

HP-button. The following message appears:

<run> <date> <e> <exit address>
The 1integer <run> 1s Increased by one each time HP-button or
hsf 2 entry takes place. <exit address> describes the next in-
struction to be executed when the program was interrupted, <e> is
the letter e if the core store was dumped and the <exit address>
can be used to continue the run, <e> is blank otherwise,

<run> is printed on Help’s alarm unit (typewriter), the other
informations on ‘the normsl output medium (typewriter or 1line
printer).

The typewriter is selected as Help’s current input medium and
reading starts.





































































































































