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FOREWORD

This report was prepared by The MITRE Corporation, Bedford,
Massachusetts, under Contract AF 19(628)-5165, Projects 504F, 512B, and
512V, Portions were written over the period 15 December 1965 to 23 Feb-
ruary 1968 and provide a complete Users' Manual.

ESD Project Officer: Lt Col James L. Blilie, ESLFE,

REVIEW AND APPROVAL

This technical report has been reviewed and is approved.

JAMES L. BLILIE, Lt Col, USAF
Chief, Engineering Support Branch
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ABSTRACT

The COLINGO C-10 Users' Manual, a combination of tutorial and
reference material, is presented in two volumes. This volume contains
information on machine configurations, procedures for operating and
loading the system, a description of the C-10 general purpose macro
facility (terses and actors), a guide to the STEP language, a set of

instructions for preparing machine language procedures, and a list of
system error messages.
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SECTION I

MACHINE CONFIGURATION

INTRODUCTION

""Machine Configuration'" refers to (a) the type of equipment
(e.g., processors, memories, disks), (b) the number of each type,

and (c) the channel by which each is attached to the system.

The C-10 system has been designed to operate on a "minimum
configuration" of a 40K core, disk unit, typewriter, card-reader
and printer. Additional optional equipment may also be added.
Additional core and disk units increase the efficiency of the sys-
tem, but not its inherent capabilities. Other optional devices
which may be added to the system include tapes, displays, a remote
inquiry unit and a clock. The exact configuration is stated at

loading time.




MINIMUM CONFIGURATION

A minimum practical configuration for C-10 consists of an IBM
1411 central processor with the smallest available memory and associ-
ated console typewriter; also a card-reader punch, a printer and a

disk storage unit. The following table describes these:

Table I

A C-10 Practical Configuration

ITEM MODEL CHARACTERISTICS
Central Processor . 1411-3 i 40K characters, 4.5 us
{Console Typewriter 1415 ; 15cps, 80 characters/line
Disk 1301 or ] More storage, faster access
1302 or i than 1311
1311* :
Card -reader punch i 1402 |
Printer 1403~2 or

1402-3

:Priority Alert¥*

If a 1311 disk is not used, some sort of tape must be used to
load the system onto the disk being used.

** An interrupt system that provides an automatic branch to a
fixed storage location when certain conditions of the 1/0

channels or devices occur.




OPTIONAL DEVICES

In addition to the minimal equipment, C-10 will accept many
standard IBM devices such as tapes, a clock, etc. Facilities for
a CCC display unit are also built into the system. The table below

lists such optional items.

Table II

Optional Items

ITEM MODEL

Magnetic Tape Units* 729-2,4,5 or 6 or
7330

Remote Inquiry Unit

Clock

CCC Display Unit TRW

%*
Tapes are necessary in any routine that sorts files; other-
wise they are optional.




SYSTEM ADAPTATION

The C-10 system is capable of restructuring itself to adapt to
various configurations. For instance, if a central memory of 60K is
being used, the C-10 system automatically assigns central memory
space to some procedures that would be kept in disk storage with a
40K central memory. As the system operates, this space-sharing
technique continually shuffles data and procedures from core to disk

in an efficient way.

To be able to adapt to a particular configuration, the system
must, at loading time, be told some information concerning the
configuration. Of course, the system assumes the minimum apparatus
mentioned previously, but it does not necessarily know where these
are located, i.e., on what channel. The only initial assumption is
that there is a typewriter on channel 1. Details pertaining to the

declaration of machine configuration may be found in Section II.




DISK USAGE

C-10 is a disk-oriented system. It occupies only a portion of
the disk, the portion to be occupied being specified at loading time.
More than one disk may be used, with each different disk type attached

to a different channel.

Since C-10 does not occupy all available disk space, it has built-

in checks to assure that no '"mon-C-10" section of the disk is referenced.

C-10 is designed to allow use of the IBM 1301, 1302 and 1311 disks.
Although the 1301 and 1302 have more storage and faster access than a
1311, they require that one of the tapes listed in the optional config-
uration be used. With a 1311 this is not necessary, because a 1311
disk is detachable, and C-10 can be loaded at one installation and re-
installed at another. A 1301 or a 1302 disk, however, is not detachable;

hence, the system must be loaded onto them from tape.




VARIATIONS IN CONFIGURATION

Assuming a certain minimum configuration, it is not possible to

increase the capabilities of the C-10 system. The efficiency and

performance may be changed, however, by changing the configuration.

The following are some variations in configuration and their effects.

(a)

(b)

(c)

Addition of Optional Devices

These are the items listed in Table 1I, Optional
Items., They are more likely to increase the per-
formance, by providing different methods of opera-
tion, than to increase the speed of the system.

Addition of More than One I/0 Device

This allows for faster and more efficient input-
output operations. Up to 28 of these peripheral
devices may be attached on up to 2 channels.

Larger Central Memory Size

The size of central memory has a large effect on
the performance of the C-10 system. As many C-10
procedures as possible reside in central memory;
the rest are allocated to bulk memory (the disk).

A space-sharing technique decides in an efficient
way what procedures are to occupy central memory

at any moment. Since any procedure that is invoked
that is not in central memory must be fetched from
the disk, the greater the number of procedures that
can reside in central memory, the greater the
efficiency.




(d) Changes in Disk Drive

This also has a large effect on the performance of
the system as a whole. As mentioned previously,
the 1301 and 1302 have larger storage capacity and

faster access, while the 1311 obviates the need for
tape devices.




SECTION II
LOADING AND OPERATING PROCEDURES

INTRODUCTION

The C-10 System may be stored on cards, tape, or disk. If it
is stored on cards or tape, it must be loaded onto disk before it
can be operated. This loading process is described in the loading

instructions that follow.

All routines in C-10 are stored permanently on disk and may
be brought into memory from disk by the relocatable subroutine
controller. Loading programs directly into core memory from cards
or tape is generally not meaningful. The allocation of the appro-
priate routines to core memory is performed automatically and does

not concern the C-10 user.

After the subroutines have been allocated to disk, and initial-
ization performed, the system is ready for operation as described in

the operating procedures.*

The block diagram (Figure 1) shows the steps in loading from
tape, card, or disk. Under the heading Disk are the steps which
take place under normal use of the system. Thus the four shaded
boxes are actually part of the operating procedures and are explained

under operating procedures.

* If the reader is concerned only with operating the system (C-10
is stored on disk), then he should turn directly to OPERATING
PROCEDURES (page 37).
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LOADING INSTRUCTIONS

Prior to loading disk from cards or tape, core must be

cleared. After clearing core, the operator loads the cards into
the card reader or the tape onto the tape drive. He then types

an initial 1ll-character bootstrap instruction.

The C-10 loader receives control and, by interacting with
the operator at the console, determines the hardware configuration
of the computer onto which it has been loaded (the number of

channels, type of disk, etc.).
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Loading From Cards Onto Disk

Deck Setup for Loading from Cards

INITIALIZATION DECK

RELOCATABLE
PRODUCTION
PROGRAMS

/cormcunnlou CARDS

SYSTEM DECK

Figure 2. Loading from Cards
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The initialization deck must be preceded by a card containing
"DATA CARD." The D must start in Column 1.

INITIALIZATION
DECK

Column §

DATA CARD

|
|
|
|
|
]

Figure 3. Data Card and Initialization Deck
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The system deck consists of seven sections followed by
an END CARD. The system deck is supplied as a single unit; it
is not necessary for the deck to be constructed out of its

constituent pieces.

r END CARD

I0CS

/wnous N

ﬂunom
ﬁurcn

4
/ BooT /

7 CARD LOADER

Figure 4. System Deck
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Bootstrap Instruction for Loading from Cards

(a)

(b)

(c)
(d)
The

tion it is to use.

instructions.

Turn mode switch to
Type 00247. Blanks

since core is empty.

Turn mode switch to

v v
Type L(1100257RR

Turn mode switch to
START. Type 00247.

Turn mode switch to
START.

DISPLAY; press START.
should be printed,

ALTER; press START.

ADDRESS SET; press

RUN; then press

system is now prepared to learn what configura-

This is explained following the tape loading

14




Loading from Tape Onto Disk

Deck Setup for Loading from Tape

INITIALIZATION
DECK

RELOCATABLE
PRODUCTION
PROGRAMS

CONFIGURATION

Note that even when loading from tape, some cards are still
used: the configuration deck (optional) and the initialization deck
(required). Although most of the relocatable production programs
would normally be on tape, any which are not may be included be-

tween the configuration deck and the initialization deck.

Figure 5. Card Deck Used When Loading from Tape
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Bootstrap Instruction for Loading from Tape*

(a) Turn mode switch to DISPLAY; press START.
Type 00001. Blanks should be printed,
since core is empty.

(b) Turn mode switch to ALTER; press START.

v v

Type Lxle200012RN

where

Xy is the channel designation, either a
left parenthesis, (, for channel 1 or
a right parenthesis, ), for channel 2.

X, is the tape drive number which the

C-10 system tape is on.

(¢) Turn mode switch ta RUN; press COMPUTER
RESET; press START.

* Note: The tape may be mounted on any drive.
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Configuration Instructions

As soon as the initial loading instructions stated above have
been executed, a series of questions will be asked by the C-10 loader.
This is to aid the operator to state what apparatus he is using, what
channel each is attached to, etc. The answers are typed in or may be

read in part from the card reader (the optional configuration deck).

Following this question-answer routine, the system punches out
a bootstrap card which contains, in coded form, details about the
configuration. This bootstrap card is used at a later time when-

ever the operator wishes to use the system.

The following flowchart gives a general description of the
instructions for stating configuration changes. A detailed descrip-
tion follows. The instructions are considered ''changes", since the
system assumed certain equipment is present; to state the true con-
figuration, changes (and additions or deletions) are made to this

assumed configuration.

Capital letters indicate actual typed messages, while small
letters indicate an action (by either the system or the operator).
The R's begin responses by the system; the I's begin statements which
are typed by the operator.

17




( Initial Loading RoutinD

System types:
R THIS IS COLINGO - 10

2

R  WHAT FACILITY IS THIS ?

TAPE GENERATING FACILITY WAS any name

!

I any name

System types:

R IS MACHINE CONFIGURATION ON CARDS?

'

I YES I NO

I blank

Y

‘ |

System types:

R ENTER CHANNEL OF CARD READER.

Figure 6. Configuration Changes
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Card reader
channe! typed In System types:

R NEED HELP ?

.
System reads card I L

p .
eck terminated by a I NO I blank

I YES

card saying FINISHED

System outputs
a list of input
statements

'

Enter disk System types:
allocation R ANY CONFIGURATION CHANGES ?

System types:
R ENTER DISK ALLOCATION

Has disk is input
allocation been

entered ?

System s
loaded onto
disk

Initialization
routine

System processes
statement

-
-—

Figure 6(Concluded). Configuration Changes
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Format for Stating Configuration Changes

A configuration change is made by typing an input
statement which consists of a key word followed by some special
parameters separated by commas. In a few cases, the input statement
may consist of just a key word with no parameters. Thus input state-

ments for stating configuration changes are of the form:

key word,parameter 1,parameter 2,...

or

key word

The key words must begin in Column 1. The following are the

permissible key words:

HELP

CLEAR
CLOCK

PUNCH
DELETE
CONSOLE
PRINTER
DESCRIBE
FINISHED
NO. TAPES
1301 DISK
1302 DISK
1311 DISK
TAPE SELECT
CARD READER
AUTO START
CORE SIZE

HELP, CLEAR, FINISHED, CLOCK and AUTO START are the only key words

which may be used by themselves as input statements.

20




(a) HELP

This key word causes the system to type out
a list of key words and input statements.
This is to aid the operator in starting a
configuration change when he is unfamiliar
with the format for doing so.

(b) CLEAR

This key word clears the system of all know-
ledge of the current configuration. The
entire configuration must now be restated.

(c) FINISHED

This key word is used when all necessary
configuration changes have been stated.
(d) CLOCK
This key word announces the presence of a
clock.
(e) AUTO START

This key word is used to announce the existence
of the auto start feature on this machine.

The following describes the acceptable input statements
which need parameters applied to them. Note that in all cases the
first word is one of the key words listed above. The words follow-
ing are parameters (with the exception of DELETE,...which begins
with two key words) into which values must be substituted. When
the parameter ''channel' appears, one of the integers, 1 or 2, must
be substituted to specify the channel under discussion. No spaces

may occur within an input statement.

21




If the operator is loading from a tape (or card deck)

not made at that facility, he should ask to have the two channels

described (a command exists for doing so; see below), and make the

appropriate changes to the assumed configuration.

It 1s possible to state the actual configuration

changes on cards, or the typewriter, or a combination of the two.

(f) DESCRIBE, Channel

This is a request for the system to type out

a list of the equipment attached (as far as the
system is aware) to the indicated channel. If
the tape or card deck has ever been loaded be-
fore, a configuration has been stated, and this
configuration is remembered by the system. For
this reason it is a good idea to have both
channels described whenever loading.

Example:
DESCRIBE,2
(g) CORE SIZE, Number
Only 40K, 60K, or 80K core sizes may be
specified.
Example:
CORE SIZE,60K
(h) PUNCH, Channel,Device No.
This key word indicates a card punch. Device
number is used when more than one punch is
available. If there is only one punch, this
parameter may be left blank.
Example:

PUNCH, 2

22




Example:

Example:

Example:

Example:

Example:

(1)

(3)

(k)

(1)

(m)

NO. TAPES,Channel,Number

This key word is used to state the number of
tapes. If there are tapes on both channels,
two separate statements must be used.

NO. TAPES,1,5

PRINTER,Channel ,Device No.

This key word refers to a line printer which
prints 132 characters per line.

PRINTER, 1,1

CONSOLE,Channel,Device No.

This key word refers to the typewriter.

CONSOLE, 2,1

CARD READER,Channel.Device No.

CARD READER,1,1

TAPE SELECT,Channel,Unit,Unit.._.

This key word denotes that tapes are attached
on the indicated channel, and that the drives
may be set to any of the unit select lines
stated.

TAPE SELECT,2,0,2,4,6,8

23




(n) 1301 DISK,Channel ,Module,Access,
Begin Track,End Track

The disk module is represented by an integer
from 0-9, the access by a 0 or 1. Begin track
and end track are four-digit numbers indicating
the track boundaries that the system is to
.occupy. Care should be taken so as not to
reference disk space occupied by other non C-10
users. A 1302 disk is also acceptable with the
same type parameters.

(o) 1311 DISK,Channel,Begin Track,End Track

There are no module and access parameters used

to refer to a 1311 disk. However, in the begin
track and the end track parameters, the 1311 disk
addresses must be converted to 1301 form in
accordance with C-10 disk mapping. See Appendix II.
No disk configuration is assumed; every time the
system is loaded the disk configuration must be
stated.

(p) DELETE,Input Statement

The keyword DELETE, followed by one of the input
statements, will delete the particular

apparatus (on the particular channel, etc.)
mentioned in the input statement.

24




Example 1

ggpgp

gaggl
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
bbbbbbbbbbbbbbbbbbbbbbbbbb
f(B1ggg12RN

goggl

THIS IS COLINGO-1¢

TAPE GENERATING FACILITY WAS MITRE
WHAT FACILITY IS THIS?

MITRE

IS MACHINE CONFIGURATION ON CARD?
YES

ENTER CHANNEL OF CARD READER

1

ANY CONFIGURATION CHANGES?

HELP

KEYWORDS

o OO0 u

HELP

CLEAR

CLOCK

PUNCH
DELETE,
CONSOLE
PRINTER
DESCRIBE
FINISHED
NO. TAPES
1391 DISK
1382 DISK
1311 DISK
TAPE SELECT
CARD READER
AUTO START
CORE SIZE

DDAV ADADADDDAODDONODAOD—~D =0 =D— 000>
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Example 1 Continued

INPUT STATEMENT

CLEAR

cLocK

AUTO START

DESCRIBE, CHANNEL

CORE SIZF,NUMBER

PUNCH, CHANNEL, DEVICE NO.
NO. TAPES,CHANMEL,NUMBER
PRINTER, CHANNEL,DEVICE NO.

CONSOLF, CHANNEL,DEVICF NO.

CARD RFEADER,CHANMEL,DPEVICE NO,
TAPE SELECT,CHANNEL,UNIT,UNIT,.,.
1311 DISK,CHANNEL,BEGIN TRACK,FND TRACK

1361 DISK,CHANNEL,MODULE,ACCESS,REGIN TRACK,END TRACK
132 DISK,CHANNEL,MODULE,ACCESS,BEGIN TRACK,END TRACK

DELETE, INPUT STATEMENT
ANY CONFIGURATIOMN CHANGES?

1311 DISK,2,0280,0808
FIMISHED

—— 00O XNVDOVDOVDODAOAAON X VDOV OVAN OO0 0A

The first four lines are the initial loading routine. The state-
ment THIS IS COLINGO-10 indicates that the initial loading section was
successfully completed. The R's before each line denote response and
precede questions and statements by the system. The 1's denote inquiry

and are typed by the person sitting at the typewriter (Inquiry Request
Button).

26




Lines 9 and 10 say that the system was loaded at The MITRE
Corporation. A deck setup similar to that shown on the following
page was used with the card reader on channel 1. The system then
asked if there were any changes in the configuration. By typing
HELP, (line 16), he causes the system to print out a list of key
words and input statements. After this list was typed by the sys-
tem, it asked if there were any configuration changes to be made.
The operator typed in that there was a 1311 disk on channel 2 with
beginning and end track numbers of 0200 and 0800 respectively.
Since this was the last change to be made, he then typed in the
key word FINISHED. At this point, the system normally punches out
the bootstrap card; but, since the punch was not ready, the system

asked the operator to ready it (READY PUNCH).

27




FINISHED
CARD READER, |, |

PRINTER, !, |
CONSOLE, |, |
I311 DISK,2,0360,0800

CORE SIZE, 40K
AUTO START

CLEAR

Figure 7. Example of Card Setup for Configuration Change
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Example 2

= ggpog i _ . .
D ggpe1
D bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

L(B1g@g12RF

pgegg1

THIS IS coLINnGO=-14

TAPE GEMERATING FACILITY WAS MITRF

WHAT FACILITY IS THIS?

MITRE

IS MACHINE CONFIGURATIOM ON CARD?

NO

NEED HELP? -
ANY CONFIGURATION CHANGES?
DESCRIBE, 1
CONSOLE, 1,1
PRINTER, 1,1
PUNCH, 1,1 - S
CARD RFADER, 1,1
TAPE SELECT,1,0
TAPF SELECT,1,1
TAPE SELECT,1,2
TAPE SELECT,1,3
TAPE SFLECT,1,4
TAPE SELECT,1,5
TAPE SELECT,1,6
TAPE SELECT,1,7
TAPE SELECT,1,8
TAPE SELFCT,1,9
NO. TAPES,1,5 I
DELETE,TAPE SELECT,1,6,2,4,6,8
TAPE SECEL
TAPE SFLECT,2,0,2,4,6,8
PUNCH, 2,2
CARD READER,2,3
CARD_READER, 1,5
CONSOLE, 1,3
PRINTER, 1,4
PUNCH, 1,2
DESCRIBE, 1
CONSOLE, 1,1
PRINTER,1,1

0 T0 vt it rt ot 2t ot ot et ot =D O DD BN OBV OO O D OO D= Dt D D=0 0OD D
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Example

2 (Continued)

R
R
R
R
R
____ R
R
R
R
R
R
R
R
R
R
R

R
I

PUMCH, 1,1

CARD READER, 1,1
TAPE SELECT,1,§
TAPE SELECT,1,1
TAPE SELFCT,1,2
TAPE SFLECT.1,3
TAPE SELECT, 1,4
TAPE SELECT, 1,5
TAPE SELECT,1,6
TAPE SELFCT,1,7
TAPE SELECT,1,8

__TAPF SELECT,1,9

CARD READER, 1,5
CONSOLF, 1,3
PRINTER, 1,4
PUNCH, 1, 2

NC. TAPES,1,5
FIMISHED

Example 3

D
D

—0 (70 e X = 0 000 >

gagpe
gpgpl

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
bbbbbbbbbb

L(B18g@12RN

gagp
THIS 1S COLINGO-14

TAPE GENERATING FACILITY WAS MITRF
WHAT FACILITY IS THIS?

MITRE

1S MACHINE CONFIGURATION ON CARD?
YES

ENTER CHANNEL OF CARD READER
1

ANY CONFIGURATION CHANGES?
NO

30
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Example 4

gepag
gpapgl

-bbbbbbbbbbbbbbbbbbbbbbbbhbbhbbbbbbbbhbhbhbbhhbbbbhbhbbbbbbbhbbbbbbhbbbbbbbbbb

bbbbbbbbbbbbbbbbbbbbbbbbbb

L(n1gg@12RF
2BpE1
THIS IS COLINGO-1f
TAPE GENERATINS FACILITY WAS MITRF
WHAT FACILITY IS THIS?
MITRE
1S MACHINE CONFIGURATIOMN OM CARD?
YES
FNTER CHANNEL OF CARD RFADFR
1
AMY COMFIGURATIQM CHANGES?
DFLFTE, 1311 DISK,?2
1311 DISK,2,93648,78¢¢8
DFSCRIBE, 1
COMSOLE, 1,1
PPIMTER,1,1
PUNCH, 1,1
CARD RFADER, 1,1
TAPE SELFCT,1,
TAPE SELECT,1,1
TAPE SELECT,1,?2
TAPF SELFCT,1,3
TAPE SELECT, 1,4
TAPF SELECT,1,5
TAPE SELECT,1,6
TAPF SELFCT,1,7
TAPE SELECT,1,8
TAPE SELECT,1,9
NOo.. TAPES, 1,5 .. _
FINISHED
READY PUNCH
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Example 5

pagHg

goge
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbhbbbbbbbbbbbbbbbbbbbbbbbb
bbbbbbbbbbbbbbbbbbb

T(r1pgp12RrT

aggzl

THIS IS COLINAO=-1(

TAPE GEMNFRATING FACILITY WAS MITRE
WHAT FACILITY IS THIS?

1PM

1S MACHINT CONFIGURATION ON CARD?
1O

MEFD HELP?

AMY COMFIGURATION CHANGFS?
DESCRIBF, 1
CONSOLF, 1,1
PRINTER, 1,1
PUNCH, 1,1
CARND READFR, 1,1
TAPE SELSCT, 1,0
TAPE SELECT, 1,1
TAPS SELTCT,1,2
TAPT SELFCT,1,3
TAPE SFLTCT, 1,4
TAPF SELFCT,1,5S
TAPE SELFAT,1,6
TAPF SELFCT,1,7
TAPT SFLSCT,1,8
TAPF S®LFCT,1,9
*0, TAPFS,1,5
nrerglee, 2
*0, TAPFS,2,!
1311 DISK,2,0288, 1640
NFSCRIRE, 2
NO. TAPES,2,!
1311 DISK
FINISHED

— OO Ve TOOVDOOD0DDNRNDOODDAO =L T e WDV ID>GFTITON
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gogoomn

1

DOODVOOPOWOO NV D ODAVND VOV DV VOO DVOVAND VB ONOADVNOANVIVND—~0V=0— 00X I>

1
|

gagac
gagg
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
bbbbbbbbbbbbbbbbbbbbbbbb
C¢s1gpg12rA
gage . e :
THIS IS COLINGO-1f
TAPE GENERATING FACILITY WAS MITRE
WHAT FACILITY IS THIS?
MITRE
1S MACHINE CONFIGURATINAN ON CARD?
NO —_ - - ———— ——— e —— ———— - ——
NETN HELP?
YES
KEYWORNS

HELP

rLEAR . R B
rLOCK

PUNCH

DELETE,

COMSOLE

PRIMTER

DESCRIPE o _
FI''TSHED

M0, TAPES

1381 DISK

13f12 DISK

1311 DISK

TAPE SELECT _ R
CARD RFADER

AUTO START

FORT STZE

IHPUT STATEMENT — — -

CLFAR

cLock

AUTO START

DESCRIBE, CHANMEL

CORE SIZE,NUMBER . B == - N
PUNCH, CHANNEL, DEVICE NO,

M0, TAPES, CHANNEL , NUMRER
PRINTER, CHANNEL, DEVICE NO.
CONSOLE, CHANNEL, DEVICE NO,

CARD RFADER,CHANNEL,NDEVICE NO,

FAPE SELECT, CHANNEL UNIT,UNIT vy v —
1311 DISK,CHANNEL,BEGIM TRACK,END TRACK

1361 DISK,CHANNEL,MODULE,ACCESS,REGIN TRACK,FND TRACK
13892 NDISK,CHAMNEL,MONULF,ACCESS,REGIN TRACK,SND TRACK

DELETE, IMPUT STATFMEMT
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Example 6 (Continued)

AMY COMFIGURATION CHANGES?
PESCRIPE,
COMSOLE, 1,1
PRINTER, 1,1
PUNCH, 1,1 . o
CARD RFADTR, 1
TAPF SELFCT,1
TAPF SELSCT,1
TAPE SELECT,1
TAPF SELECT,1
TAPF SELFCT,1
TAPE SELECT,1
TAPT SELECT,1
TAPE SELECT,1
TAPE SELFCT,1
TAPT SELECT,1
MO. TAPFS,1,5
NESCRIAY
DESCRIRE, 2
NO. TAPFS,2,!
NELETF,NO. TAPES,?
DESCRORF, 2
DESCI
DESCRIRE, 2
1311 DISK,2,P280,164F
DFSCRIRE, 2
1311 DISK
FINISHED

»1
Ay
, 1
»2
»3
4
»5
»6
7
.8
»9

—_- T ettt et et 4 D = DO AN VOO0 OVDDODOV0V VAL
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Initialization

After the system has been loaded onto disk, and before
it can be run, the initialization process must be used to clear
the portions of the disk that are needed for data storage. This
process also initializes such functions as STEP, the Master Index,
block management, disk allocation, etc. The initialization deck
has already been put in the card reader behind the RELOCATABLE
PRODUCTION PROGRAMS deck (see Figures 2, 3 and 5). It is only
necessary to type 154, the number of the initialization subroutine.
However, initialization should not begin until an ENTER STARTING
SUBROUTINE message appears.

R ENTER STARTING SUBROUTINE
I 154
R ENTER STARTING SUBROUTINE

Re-initialization may also be done at any later time where it is
desired to '"wipe the disk clean'" of file structures and procedures.
Caution should be taken in this operation, however, so as not to
lose wanted procedures. Re=-initialization is accomplished as

described for initialization above.
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OFERATING PROCEDURES

The operating procedures essentially explain how to operate

C-10 from disk once it has been loaded from tape or card onto disk.*

Deck Setup for Loading from Disk

Single bootstrap card (punched by system at tape or card load
time) is needed.

Instructions for Loading from Disk

(a)

(b)

()

(d)

(e)

Ready card reader with single bootstrap card.
Turn mode switch to DISPLAY; press START; type 00001

Turn mode switch to ALTER; press START; type

Y.(11p0012RK

Turn mode switch to RUN; press COMPUTER RESET;
press START.

ENTER STARTING SUBROUTINE is printed out. At this time,
the number of any C-10 subroutine to be executed may be
entered. Normally, 237 is entered to call the EXEC and
begin normal operation. Examples of other uses include
154 for initialization (see above) and 295 to generate a

new C-10 system tape.

*If the system has just been loaded from tape or cards, these steps
are not necessary, and ENTER STARTING SUBROUTINE should appear auto-
matically after the Initialization process.
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Example 8

then from disk

This is an example of loading from tape onto disk and

into memory.

Pop01
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

v v
L(BO00012RN
podoL

THIS IS C-10

WHAT FACILITY IS THIS?
IBM

IS MACHINE CONFIGURATION ON CARD?
NO

NEED HELP?

NO

ANY CONFIGURATION CHANGES?
1311 DISK,2,020¢,1640
DESCRIBE, 2

NO.TAPES, 2,1

1311 DISK

FINISHED

READY PUNCH

ENTER STARTING SUBROUTINE
154

ENTER STARTING SUBROUTINE
237

13.53 @5JAN66

PROFILE READY

W H D H YO HY O HHYHYH Y H®Y X W>» OO
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Example 9

This example illustrates loading directly from

disk (using the bootstrap card). Starting with line 9, two STEP

programs are alsc shown.

WHWIHDE > U

oH ™

mx o

paee1
bbbLbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

v v

L(1100012RR

geed1

ENTER STARTING SUBROUTINE

237

14.58 1@JAN66

PROFILE READY

STEP (PRINT(MIRE 'TOCS' 'BA))

((PROG() (SETG 11 NIL) (SUPERCLA NIL) (PRINT
MIRE 'TOCS 'BA)) (FILEOUT) (RETURN NIL) ))

NIL

PROFILE READY

STEP (SORTR)

((PROG() (SETG 11 NIL) (SUPERCLA NIL) (SORTR)

(FILEOUT) (RETURN NIL) ))

NIL
PROFILE READY
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Instructions for Using C-10 Languages

In the operating procedures below, we make the distinction

between hard procedures and soft procedures. A hard procedure is a

pProcedure which has been added to the system ultimately in the form of

relocatable 1410 machine code. A soft procedure is a procedure which

has been added to the system ultimately in STEP interpretable form,

Procedures which have not been added to the system are neither hard

nor soft,

Procedures may be written in three languages: PROFILE, STEP, or
AUTOCODER. Procedures in PROFILE or STEP may contain terses and actors.

Soft procedures are easy to enter into the system. Hard procedures
are not as easy to enter into the system because it is necessary for the
procedure to be assigned a number by a member of the C-10 maintainence
group, it must be processed off-line by the AUTOCODER assembler, and
the "BEGIN macro'" must be changed prior to its assembly. Soft procedures
may appeal to any procedure., Hard procedures may appeal only to hard
procedures,

Procedures written in AUTOCODER are necessarily hard procedures.
Procedures written in PROFILE or STEP may become either hard procedures

or soft procedures,

Two versions of all hard procedures may be maintained by the
system: an "experimental" version and a "production" version. Only
one version of soft procedures is maintained by the system, The C-10
system may be operated in two modes: experimental or production. In
experimental mode all existing experimental versions of hard procedures
are used in conjunction with the production versions of those procedures
for which there are no experimental versions. In production mode, only

production versions of procedures are used.
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The charts below provide instructions for entering and
executing messages, for adding procedures to the system, for converting
soft procedures into hard procedures, for changing the mode of system
operation from production to experimental, for aborting messages, and

for changing the '"standard" input and output devices. The order of
the charts is as follows:

1. To enter and execute PROFILE statements which contain no

terses or actors.

1T, To enter and execute PROFILE statements which contain pre-

processor terses or actors.

11I. To enter and execute PROFILE statements which contain co-

processor terses or actors.

1v. To enter and execute PROFILE statements which contain both

pre-processor and co-processor terses and actors.

V. To enter and execute STEP expressions which contain no terses

and actors.

Vi, To enter and execute STEP expressions which contain pre-

processor terses or actors.
VII. To add a PROFILE procedure to the system as a soft procedure.

VIII. To add a STEP procedure to the system as a soft procedure,

IX. To convert a soft procedure into a hard procedure.

X. To add an AUTOCODER procedure to the system.

XI. To load AUTOCODER object decks as Experimental hard procedures.

XTI, To load AUTOCODER object decks as Production hard procedures.

XIII. To change the mode of system operation from Production to
Experimental.
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X1V, To

XV. To

XVI. To

XVII. To

abort the execution of a message.
change the standard input and output devices.
compile PROFILE statements directly into AUTOCODER.

compile STEP expressions directly into AUTOCODER.

Additional information may be found in the next Section,

Executive/Editor.
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CHART I: To Enter and Execute PROFILE statements which contain no

terses or actors.

Step Action
1 Ready card reader with

single bootstrap card.

2 Turn mode switch to
DISPLAY; press START;
type 00¢d1.

3 %Turn mode switch to

ALTER; press START;
type L(1100¢12RE.

4 Turn mode switch to
ADDRESS SET; press
START; type 00¢d1.

5 Turn mode switch to
RUN; press START.

6 Type 237.

7 Type PROFILE state-
ments followed by a
" A.H

Remarks

Steps 1 through 5 "load" C-10 from
disk., If "select subroutine'" is in
core, steps 1 through 5 may be

avoided by branching to location 39¢¢@.
and typing 3¢ when the system responds
"SELECT SUBROUTINE,"

System responds ""ENTER STARTING
SUBROUTINE,"

System responds "PROFILE READY."

The PROFILE statements will be
automatically translated into

STEP language and executed as a
soft procedure by the STEP in-
terpreter. The system will respond
""PROFILE READY" after execution,
whereupon new statements may be
entered,

*The funny looking character above the L and above the R is a "word
mark'" and is typed by depressing the WORD MARK key before typing

L or R.
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CHART II:

Step

10

Action

Ready card reader
with single bootstrap
card,

Turn mode switch to
DISPLAY; press START;
type 000¢1.

Turn mode switch to
ALTER; press START;
type T.(1100@12RE.

Turn mode switch to
ADDRESS SET; press
START; type G@@@1.

Turn mode switch to
RUN; press START.

Type 237.

Turn mode switch to
DISPLAY; press START;
type 37651.

Turn mode switch to
ALTER; press START;
type J.

Turn mode switch to
RUN; press Start.

Type PROFILE statements
followed by a "A."

To Enter and Execute PROFILE statements which contain
pre-processor terses or actors.

Remarks

Steps 1 through 5 "load" C-10 from

disk, If "select subroutine" is in

core, steps 1 through 5 may be avoided

by branching to location 39¢¢@, and typing
3¢ when the system responds "SELECT
SUBROUTINE,"

System responds "ENTER STARTING
SUBROUTINE,"

System responds '"PROFILE READY,"

The PROFILE statements will be
automatically processed by TAP,
translated into STEP language and
executed as a soft procedure by the
STEP interpreter. The system will
respond "TAP READY" after execution
whereupon new statements may be entered,
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CHART III:

Step

10

To Enter and Execute PROFILE statements which contain
co-processor terses or actors.

Action Remarks

Ready card reader Steps 1 through 5 "load" C-10 from
with single bootstrap disk., If '"select subroutine" is
card, in core, steps 1 through 5 may be

avoided by branching to location
39¢0¢, and typing 3@ when the system
responds "'SELECT SUBROUTINE."

Turn mode switch to
DISPLAY; press START;
type 0¢¢@1.

Turn mode switch to
ALTER; press START;
type ©(11009128¥

Turn mode switch to
ADDRESS SET; press
START; type (0@@1.

Turn mode switch to System responds "ENTER STARTING
RUN; press START. SUBROUTINE,"
Type 237. System responds "PROFILE READY."

Turn mode switch to
DISPLAY; press START;
type 37650,

Turn mode switch to
ALTER; press START;
type J.

Turn mode switch to
RUN; press START.

Type PROFILE statements The PROFILE statements will be

followed by a " A." automatically processed by TAP, trans-
lated into STEP language and executed
as a soft procedure by the STEP
interpreter, The system will respond
" TAP READY" after execution, where-

upon new statements may be entered.
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CHART IV:

Step

10

To Enter and Execute PROFILE statements which contain both
pre-processor and co-processor terses and actors.

Action

Ready card reader
with single bootstrap
card,

Turn mode switch to
DISPLAY; press START;
type 00001,

Turn mode swtich to
ALTER@ press ST%RT;
type L(11¢0¢@12RR,

Turn mode switch to
ADDRESS SET; press
START; type (@@@1.

Turn mode switch to
RUN; press START,

Type 237.
Turn mode gwitch to
DISPLAY; press START;

Turn switch to ALTER;
press START; type JJ.

Turn mode switch to
RUN; press START.

Type PROFILE statements

followed by a "A."

Remarks

Steps 1 through 5 "load" C-10 from
disk., If '"'select subroutine" is in
core, steps 1 through 5 may be avoided
by branching to location 39¢¢¢, and
typing 3¢ when the system responds
"SELECT SUBROUTINE,"

System responds "ENTER STARTING
SUBROUTINE,"

System responds "PROFILE READY,"

The PROFILE statements will be auto-
matically processed by TAP, translated
into STEP language and executed as a
soft procedure by the STEP interoreter.
The system will respond "TAP READY"
after execution, whereupon new state-
ments may be entered.
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CHART V:

10

To Enter and Execute STEP expressions which contain no

terses or actors.

Action

Ready card reader
with single bootstrap
card,

Turn mode switch to
DISPLAY, press START;
type 000¢1.

Turn mode switch to
ALTER; press START;

type 3(11000121&(.

Turn mode switch to
ADDRESS SET; press
START; type @@@@1.

Turn mode switch to
RUN; press START.

Type 237.

Turn mode switch to
DISPLAY; press START;
type 37652,

Turn mode switch to
ALTER; type 2.

Turn mode switch to
RUN; press START.

Type STEP expressions
followed by a "A,"

Remarks

Steps 1 through 5 "load" C-10 from
disk. If "select subroutine" is in
core, steps 1 through 5 may be avoided
by branching to location 39¢@¢@¢, and
typing 3¢ when the system responds
"SELECT SUBROUTINE,"

System responds "ENTER STARTING
SUBROUTINE,"

System responds "PROFILE READY."

The STEP expressions will be evaluated
by the STEP interpreter, The system
will respond "STEP READY" after
execution, whereupon new statements
may be entered.
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CHART VI:

Step

10

To Enter and Execute STEP expressions which contain pre-
processor terses or actors,

Action

Ready card reader
with single bootstrap
card,

Turn mode switch to
DISPLAY; press START;
type. 00001,

Turn mode switch to
ALTER; press START;

type ¥.(11d0012rK.

Turn mode switch to
ADDRESS SET; press
START; type (@@@dl.

Turn mode switch to
RUN; press START.

Type 237,

Turn mode switch to
DISPLAY; press START;
type 37651.

Turn mode switch to
ALTER; type J2.

Turn mode switch to
RUN; press START.

Type STEP expressions
followed by a "A."

Remark

Steps 1 through 5 "load" C-10 from
disk, 1If "select subroutine" is in
core, steps 1 through 5 may be avoided
by branching to location 39¢¢@, and
typing 3¢ when the system responds
"SELECT ROUTINE,"

System responds "ENTER STARTING
SUBROUTINE,"

System responds "PROFILE READY."

The STEP expressions will be evaluated

by the STEP interpreter. The system

will respond "STEP READY'" after execution,
whereupon new statements may be entered.
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CHART VII: To Add a PROFILE procedure to the system as a soft

procedure,

Step Action Remarks

1 Enclose the procedure A soft PROFILE procedure is defined
in a procedure declar- when a PROFILE procedure declaration
ation (see ESD-TR-66- is translated into STEP language and
653, Vol, I, Section executed.
I1II).

2 Enter and execute the See CHART I.

procedure declaration
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CHART VIII:

Step
1

Action

Enclose the procedure
in a DEFINE form (see

~Section IV, page 99.)

Execute the DEFINE form.,

49

To Add a STEP procedure to the system as a soft procedure,

Remarkes

Soft procedures are defined when

the STEP interpreter processes an
appeal to the procedure DEFINE

(See Section IV.) Hence, this opera-
tion may actually occur in the middle
of the execution of any STEP procedure
or expression or, for that matter,

during the execution of any PROFILE
procedure,

See CHART V.




CHART IX:

Step

To Convert a Soft Procedure into a Hard Procedure.

Action

Ready card reader
with single bootstrap
card.

Turn mode switch to
DISPLAY; press START;
type 9@001.

Turn mode switch to
ALTER; press START;
type 1.(1100012RY ,

Turn mode switch to
ADDRESS SET; press
START; type $@@@1.

Turn mode switch to
RUN; press START.

Type 237.

Type
STEP (XLSTEP QUOTE £

QUOTE £,) 1

Add the AUTOCODER
procedure to the
system,

Remarks

Steps 1 through 5 '"'load" €G-10 from
disk, If "select subroutine" is in
core, steps 1 through 5 may be avoided
by branching to location 39¢¢@¢, and
typing 3¢ when the system responds
"SELECT SUBROUTINE,"

System responds "ENTER STARTING
SUBROUTINE,"

System responds "PROFILE READY."

f. is the name of the existing soft
procedure and f, is the name of the
future hard procedure., The system will
punch out an AUTOCODER deck and respond
"PROFILE READY'" when compilation is
complete.

See CHART X,
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CHART X:

Step

To Add an AUTOCODER Procedure to the System

Action Remarks
Get a number, Each subroutine which is to be added

eventually to the C-10 system must be
assigned a number in the subroutine
directory. Routine numbers are assigned
by a member of the C-10 maintainence
group.

Change BEGIN macro. An addition must be made to the BEGIN
macro. This consists of equating the
subroutine name with the number assigned
to it in the subroutine directory. This
addition is usually made by the member
of the C-10 maintainence group who allocates
subroutine directory numbers,

Check deck setup. The symbolic deck of the AUTOCODER pro-
cedure should be structured as indicated
below:

6 16 21
MONS$$ JOB Programmer, project,
dept, room
MONS$S$ EXEQ AUTOCODER, , ,NOFLG

TITLE  Subroutine-name

HEADR (for the top of each page)

PST (if cross reference
listing desired)

BEGIN subroutine-name,
number of arguments,
number of words of
temporary storage, type

(AUTOCODER statements)

FIN

END
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CHART X:

Step

To Add an AUTOCODER Procedure to the System (continued)

Action

Submit deck for
assembly,

Load object deck

as either an
"Experimental" or a
"Production" deck.

Remarks

A gpecial version of PR-155, containing
all C-10 macros and labeled "PALERMO
C-10" is kept at the 1410 console in
Bedford. The deck described above may
be submitted with a 1410 request card on
which is stated 'please use PR-155
PALERMO C-10."

Since the BEGIN macro expansion generates
many pages of system definitions at the
beginning of every assembly listing, an
option to suppress this printout has been
made avallable, If the option is specified
PR-155 will generate its output listing
on a magnetic tape rather than the
printer, SELECT SUBROUTINE may then be
used to print the tape, skipping the
system definitions included in the BEGIN macro.
If macro suppression is desired, the wards
"macro suppression”" sghould be added to

the request card.

The result of an AUTOCODER assembly is
an "object deck", punched on cards.

See Chart XI or Chart XII.
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CHART XI: To Load AUTOCODER Object decks as Experimental Hard Procedures

Step Action
1 Check deck setup.
2 Ready card reader with

single bootstrap card.

3 Turn mode switch to
DISPIAY; press START;
type 0@0@01.

Remarks

More than one object deck may be loaded

at a time, The object decks should be
stacked together and preceded by a card
punched with the words '"RESET EXPERIMENTAL,"
The word RESET must begin in Column 1,

/
l

~\
RESET EXPERIMENTAL

Steps 2 through 6 "load" C-10 from disk.
If "select subroutine" is in core, Steps
2 through 6 may be avoided by branching
to location 39¢¢¢, and typing 3¢ when the
system responds ''SELECT SUBROUTINE,"

4 Turn mode switch to ALTER;
press START; type
Y(1100012R%

5 Turn mode switch to

ADDRESS SET; press
START; ty e P@ddl1,

6 Turn mode switch to
RUN; press START.

7 Ready card reader with
deck,
8 Type 237.

System responds "ENTER STARTING SUB-
ROUTINE,"

System will respond "PROFILE READY," The
object decks have been loaded at this
time. PROFILE statements may be entered.
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CHART XII:

Step
1

To Load AUTOCODER Object decks as Productian Hard Procedures

Action

Check deck setup.

Ready card reader
with single bootstrap
card,

Turn mode switch to
DISPLAY; press START;
type 00@g1.

Turn mode switch to
ALTER; press START;
type L.(110¢@12RE,

Turn mode switch to
ADDRESS SET; press
START; type 00¢¢1.

Turn mode switch to
RUN; press START.

Ready card reader with
deck.

Type 237.

Remarks

More than one object deck may be loaded
at a time, The object decks should be
stacked together and preceded by a card
punched with the words "LOAD PRODUCTION,"
The word LOAD must begin in Column 1,

L

I

LOAD PRODUCTION

Steps 2 through 6 "load" C-10 from disk,
If "select subroutine" is in core, Steps

2 through 6 may be avoided by branching to
location 39¢@¢, and typing 3¢ when the
system responds "SELECT SUBROUTINE,"

System responds "ENTER STARTING SUB-
ROUTINE,"

System will respond "PROFILE READY,"
The object decks have been loaded at
this time, PROFILE statements may be
entered.
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CHART XIII:

Step

Experimental

Action

Ready card reader with
single bootstrap card.

Turn mode switch to
DISPLAY; press START;
Type ¢00¢1.

Turn mode switch to
ALTER; press START;
type L(119¢¢12RE

Turn mode switch to
ADDRESS SET; press
START; type @0¢@@1.

Turn mode switch to
RUN; press START.

Ready card reader with
"USE EXPERIMENTAL"
card,

Type 237,

To change the mode of system operation from Production to

Remarks

Steps 1 through 5 "load" C-10 from disk,
If "select subroutine"™ is in core, Steps
1 through 5 may be avoided by branching
to location 39¢¢@, and typing 3¢ when

the system responds "SELECT SUBROUTINE,"

"USE EXPERIMENTAL'" should be punched
in columns 1 through 16,

System will respond '"PROFILE READY,"
PROFILE statements may be entered.
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CHART XIV: To abort the execution of a message

Step Action Remarks
1 Press INQUIRY System should respond "TYPE GO OR
ABORT,"
2 Type ABORT if

execution is to be
terminated; type GO
if execution is to
be continued.
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CHART XV:

STEP

To change the "standard' input and output devices

Action

The system should

be set up to accept
either STEP or PROFILE
messages.

If the system is accept-
ing STEP messages, type
(CHIPS 1.D, 0.D.) &
Where I.D. is an accept-
able input device and
0.D. is an acceptable
output device.

If the system is accepting
PROFILE messages, type
STEP (CHIPS I.D. 0.D.)4
Where I1.D. is an
acceptable input device
and 0.D. is an accept-
able output device.

57

Acceptable input devices
are CARDS or CONSOLE.
Acceptable output devices
are CARDS, CONSOLE or
PRINTER.

Acceptable input devices are
Acceptable

CARDS or CONSOLE,
output devices are CARDS,
CONSOLE, or PRINTER




CHART XVI:

Step Action
L Follow Chart I, II, III,
or IV to set up system
for PROFILE statements;
but do not enter state-
ments.
2 Turn mode switch to
DISPLAY; press START;
type 37654,
3 Turn mode switch to
ALTER; press START;
type 52.
4 Turn mode switch to
RUN; press START.
5 Type PROFILE statements

followed by a "A."
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To compile PROFILE statements directly into AUTOCODER

Remarks

Use Chart I for no terses or actors,
Chart II for pre-processor terses or
actors, Chart III for co-processor

terses or actors, Chart IV for both

pre-processor and co-processor terses
and actors.

The PROFILE statements will be
automatically translated into AUTO-
CODER and a deck will be punched,
execution will take place. The
system will finally respond "PROFILE
READY ) or "TAP READY."

No




CHART XVII:

Step Action
1 Follow Chart V, or
Chart VI to set up system
for STEP expressions, but
do not enter expressions.
2 Turn mode switch to DiSPLAY;
press START; type 37654,
3 Turn mode switch to ALTER;
press START; type 52,
4 Turn mode switch to RUN;
press START,.
5 Type STEP expressions

followed by a "A."
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To compile STEP expressions directly into AUTOCODER

Remarks

Use Chart VI for terses and actors,
Chart V otherwise.

The STEP expressions will be auto-
matically translated into AUTOCODER
and a deck will be punched., No
execution will take place, The
system will finally respond ''STEP
READY," or "TAP READY."




SECTION III

INTRODUCTION TO TERSES AND ACTORS

INTRODUCTION

TAP is a facility provided by C-10 for performing string operations
on an input message. TAP processes its input message from beginning to
end, performing its operations when it encounters key words in the message.
TAP receives its input message from the Editor, which has broken it down

into a sequence of atoms, For example, TAP would receive the message
FIND AIRFIELD, 18¢@¢, 75, BOSTON, 5@;
as the sequence of atoms

FIND
AIRFIELD

b

1800

’

75

BOSTON

>
5¢
;

As far as TAP is concerned, there are three types of atoms in
the input message: atoms of type terse, atoms of type actor, and atoms
which are neither type terse nor actor. TAP knows which atoms are the
names of terses and actors because it has a list of all the terses and

actors in the system,
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Associated with each terse name in TAP's list of terses is a
""skeleton." Associated with each actor name in TAP's list of act<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>