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CHRISTlV"AS SHUT DOVJN 

B5--11O 
26Sep72 

The Computer centre will shlit down on 22 December 1972 and remain 
closed during the intervening days between clrristmas and New 
Year. No further work will be processed after 11.00 p.m. on 
Thursday 21 December. However. the centre will remain of.>en until 
1 ,t;.m. on Friday 22 December to allow staff to finalize 
end of year accounti:lg and users to collect any work or ca.rd 
punching. The centre will reopen at 9 a.m. on Tuesday 2 January 
1973. 

EXTENSION OF HOURS OF OPERATIONS 

on Monday october the centre will introduce extended hours of 
timesharing o~eration on a temporary basis until Christmas. 

The new schedule'of operations will be as follows 

10600--0800 

(j600-midnight 

midnight-0600 

system maintenance 

timesharing services 

third shift batch work, dedica.ted mode, 
end of day accounting and file backu~. 
(The centre will be closed during this 
shift) • 

This extension has been made possible by the Centre staff volunteering to work 
earlier hours during the summer months. 

During this period a revised schedule of operations for 1973 will be announced. 

AUThORIZATION '1':) USE REMOTE TERMINALS 

[WN-104] 

In the ~ast. any user authorized to work on a remote terminal 
(other than the puolic terminals) could access his fJroject from 
a,ny terminal connected to the system. This has created some 
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problems. 

In order to provide departments and organizations with adequate 
control over the use of their own terminals and still allow users 
the same flexibility of access they currently enjoy, the centre 
will introduce the following changes. 

(a) Submission of a completed 'Authority to Use Remote Terminal ' 
form establishes the nominated project as a remote terminal 
project with a logged out file storage limit of 37.5 K 
words. only 15 such projects per terminal can be 
established. Access will initially be restricted to the 
terminal for which authorization is given. 

(b) If a user wishes to access his remote terminal project(s) 
from another terminal, he should complete an 'Authority to 
use Alternate Terminal' form (obtainable from the centre), 
r~ve it signed by the head of the department or organization 
whose terminal he wishes to use, and return it to the 
centre. 

This merely allows use of the terminal. It does not include 
the ~roject as one of the 15 originating from the terminal. 

These changes were implemented as frora Monday 18 september. From 
that date the system allowed access only in respect of 
authorizations held by the centre. 

It should be noted that departments that allow their terminal to 
be used by others are entitled to collect an additional 60 cents 
per hour connect time ($1.20 per hour for external organizations) 
direct from the user to help defray maintenance charges. 

~ULTIPLE SIGNATORIES FOR PROJECTS 

In response to a number of requests, the centre's policy of 
a llo\<ling only one signature to authorize batch runs on a gi-ven 
~roject has been relaxed. Either of two signatures per ~roject 
will now be allowed. 

The second signature for any project should be registered with 
the centre at the Enquiri·es counter. 

108 



( 

EXTENDED COMMAND SET 

BS-10 
26Sep72 

[WN-IIZl3] 

on Wednesday 9 August a new version of the monitor was 
implemented on t'he PDP-10 system. AS well as correcting a number 
of error sand implementing some additional internal .faci Ii tie s 
(e.g. ex~anded hardware error reporting), ,this monitor provides 
an extended command set. These new commands are an extension of 
the existing command set - all previous commands continue to work 
as they previously did. 

The following description outlines the new facilities and 
commands now available on the system. 

PROGRAM FILES 

In the PDP-10 system a kJrogram file can exist in anyone (or 
several) of the five different states described below. 

\a) Source Language File 

This is a source language program (e.g. Fortran, Cobol, 
1>1acro, Algol etc) that exists as a text file, generally on 
disk or on ~unched cards. 

(b) RelocataLle File 

A relocatable binary program file is produced on disk as the 
result of a compilation of a source language file by the 
ap.i:-'rof-riate }lrocessor. Relocatable files can be COInFlete 
~rograms, individual routines or subroutines, or libraries 
of subroutines. 

(c) kbsolute iile 

i~n absolute binary (or core image) }lrogram file is the 
result of loading one or more relocatable binary files with 
the linking loader and then transferring a copy of the 
incore ~rogram to disk. 

The loader loads a fJrogram together with its required 
su b}lL ogranls into core store, re loca ting each one, adjustin 
addresses as required, and resolving linkages betwee 
independently compiled subprograms. This }lroduces, 
memory, the re_ .. uired f.Jrogram ready to commence executio. 
The absolute file is simply a copy on disk of the program 
it finally resides in core ready to run (hence 'core imag 
file) • 
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(d) Incore (dormant) File 

This is a copy of the absolute program file in core but not 
executing. It may be ready to commence execution, or may 
have ceased execution due to some external interrupt. 

(e) File in Execution 

This is a ~rogram executing in core. 

Figure 1 shovJS the transitions that can be made between these 
different states, and indicates the commands required for each 
transition. It should be noted that it is not yet possible to go 
from relocatable binary files directly to absolute files. To 
generate an absolute file two steps are involved. 

(i) From relocatable files use the Load command to produce an 
incore dormant program file 

(ii) Produce a cOj;.Jy of the incore file onto disk with the Save 
command. 

1 1 QJ 
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2 RUN CONTROL COMW\NDS 

2.1 LOAD 

.£V.lA p 
LOAD(NOMAP,DDT) filename-l (LIB), ••• f filename-n(LIB) 

SYMBOL 

Load ,l:-erforms the same functions as the Run command excei?t 
the files loaded are not actually executed. That is, it 
the relocatable binary file(s) named in the command (or from 
loadlist) and fJlaces them in core ready for execution. 

SAVE(S) filename {corel 

that 
loads 

the 

The Save command writes out an image of the user's current core 
area onto the disk with the filename given. This core image file 
can then be reloaded quickly into memory at any later time with a 
Ge t comma nd • 

There are in fact three types of user programs with corresponding 
core image files. These are: one segment non-reentrant fJrogams, 
two segment non-reentrant programs, and reentrant programs. 

The last two types are discussed in section 5 on • Segments and 
Reentrant programs'. The one segment non-reentrant program is by 
far the most generally used type of program. When saved, it 
results in a single core image file on disk with the filename 
given and the ~rocessor program name of /SAV. 

The core argument is the amount of core in which the program is 
to be run, specified in lK blocks. If omitted the amount of core 
actually required by the program is assumed. 

The S ot,tion is used for saving reentrant }?rograms as explained 
in section 5. 

2.3 GET 

GE'l' filenai:le !corel 

,::;et retrieves an absolute binary file from the disk, .l?lacing it 
in core ready for execution. 
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filename is the name of the file. core is the amount of core to 
be assigned if this is different from the minimum core needed to 
load the iJrogram, or from the core argument of the Save command 
that saved the file. 

2.4 @entry-point 

ST 
RES 
REE 

@PC 
DDT 
CST 
CPC 
octal-address 

This set of commands will begin execution of the incore program 
at a number of different entry points. Nany of the entry points 
are locations discussed in the job data area (see section 5) • 

.,;.4.1 @ST 

Begins execution of a .l:,reviously loaded .t-'rogram at its normal 
starting address. 

2.4.2 @RES 

@RES starts the incore program executing at the normal start 
address+l. z.:any of the system programs use this facility when 
their arguments have been decoded. 

2.4.3 @REE 

The @REE command causes execution of the program to commence (or 
recommence) at an alternate entry ~oint called the 'reentry 
address' which must have been specified by the user or his 
f-rogram. 

2.4.4 @PC 

@Pc continues the program execution at the saved program counter 
address stored by a rc instruction. 
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2.4.5 @DDT 

For programs loaded with DDT, this command commences execution of 
the f'rogram at the DDrr start address. This allows the user to 
give uDT commands and follow the execution of the Frogra:u (see 
the DDT manual MNT-12). 

2.4.6 @CST 

same @ST except that the user 
, 

console is left in monitor as s 
mode. 

2.4.7 @CPC 

2:ame @PC except that the user 
, 

console is left in monitor as s 
mode. 

}""Urther monitor commands can be entered from the console after 
@CPC or @CST have been given. Note that these commands should 
not 0e used when the user ~rogram (which is continuing to run) is 
also requesting input from the console. 

2.4.8 @octal-address 

This command begins execution of a j?reviously loaded f.;rogr:iIn. 
'1'he octa 1 adclre ss specif ied is the addre ss at which execution is 
to begin. 

2.5 E 

E {loca tion! 

E examines a core location 
segment) • 

in the 
, 

user s area (high or low 

'rhe Ioca tioD i s th~ addre ss 5pecif ied; the con tent s being typed 
out in half-~~'ord octal mode. The address is required the first 
time the E or D command is used. If the addre ss is not 
s~ecified, the contents of the location following the previously 
specified E address, or the location of the previous D address 
are tYJ:-ed out. 
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;) deposits information in the user's core a:r:ea (high or low 
segment) • 

Ih is the .octal value to be deposited in the left half of the 
location. rh is the octal value to be deposited in the right 
half of the location. location is the address of the location 
into which the information is to be deposited. If the address is 
omitted, the data is deposited in the location following the last 
D address or in the location of the last E address. 

2.7 Example 

• LOAD ABC/REL ~ 
LOADING 

LOADER lK CORE 

EXIT 
tc 

• SAVE ABC ~ 

JOB SAVED 
tc 

.GET ABC~ 

JOB SETUP 
tC 

• E 13 7~ 
000137/ 000002 000030 

;begins execution 

EXIT 
tC 

• DIR( F) ABC/ALL~ 

DIRECTORY PROJEC'r 46 
FILENAME KWDS KEP'l' 

ABC /REL 0.25 K 
ABC /SAV 0.38 

13:24 12-AUG-72 
ACCESS CREATED 

F N 16--l'f.J>.R-72 
F N 22-AUG-72 
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TOTAL SIZE 

EXIT 
1'C 

0.63 

3 FACILITY ALLOCATION COMMANDS 

The monitor allocates devices and 
request, and protects these 
interference by other users. The 
available facilities from which a 

core memory to users u~on 

allocated facilities from 
monitor maintains a pool of 
user can draw. 

A user should never abandon a timesharing console without 
returnin9 his allocated facilities to the monitor pool. Until a 
user returns his allocated facilities to the pool no other users 
may utilize them. . 

All devices controlled by the system have associated with them a 
physical name, consisting of three letters (and zero to three 
numerals to specify the unit number). A logical device name may 
also be assigned by the user. This logical name (one to six 
alfJhanumeric characters) is used synonymously with a physical 
device name in all references to the device. In writing a 
program, the user may arbitrarily select device names that he 
assigns to' the most convenient physical devices at runtime. All 
references to devices in the monitor pool are made by physical 
names or by assigned logical names. When a device is assigned to 
a job, it is removed from the monitor's pool of available 
facilities. The device is returned to the pool when the user 
deassigns it or ends his job. 

3. 1 ASSIGN 

ASSIGN $devt=log-devl 

Assign allocates an I/O device to the user's job for the duration 
of the job, or until a Deassign command is given. Assign may be 
abrreviated to AS. 

dev is the device DSK or TTY. This argument is required. 
log-dev is the logical name assigned by the user (optional). 

This is a useful command in allocating logical device numbers to 
devices for Fortan t;rograms. For examplf=, 
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AS $DSK=6 will send output to the disk (as filename FOR06) 
instead of the job output device, 

AS $TTY=10 will receive/send data via the teletype instead of 
the disk. 

3.2 DEASSIGN 

DEl~SSIGN $dev 

Deassign returns one or more devices currently assigned to the 
user's job to the monitor vool of available devices. Deassign 
may be abbreviated to DEAS. 

If dev is not specified, all devices assigned to the user s job 
are deassigned. If the argument is specified~ it can be either 
the logical or physical device name. 

3.3 EOF 

EOF $dev 

Eof terminates any input or output currently in progress on the 
device. 

dev is the logical or l!hysical name of the device on which r/o is 
to be terminated. If no argument is specified, r/o is terminated 
on all devices assigned to the job. 

3.4 CORE 

CORE core 

Core is used to modify the amount of core assigned to the user's 
job. 

If core is 0 the low and high segments disappear from the job's 
virtual addressing space. If core is greater than 0 then this 
argument specifies the total number of lK blOCKS of core to be 
assigned to the job from this point on. If this argument is 
omitted, the monitor types out the same response as when an error 
occurs~ but does not change the core assignment. 

The response is 
m+n/p CORE 
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VIR. CORE LEFT=v 
where 

m = number of lK blocks in 
n = number of lK blocks in 
i:' = maximum K per job (max 
v = number of K unassigned 

3.5 RESOURCES 

RESOURCES 

low segment 
high segment 
J:.lhys user core) 
in core and swapping device 

Resources will ~rint out all the available devices in the system 
device ~ool (except teletypes) and the number of free blocks on 
the ~ublic disk J:.lacks. Resources may be abbreviated to RES. 

'-J; ADHINISTRP.TION CONHANDS 

t:, • 1 PJOB 

PJOB 

The monitor responds by 
console is attached. 
the monitor responds 
a bbrevia ted to fJ. 

4.2 SYS'I'AT 

typing the job number to which the user's 
If the console is not attached to a job, 

with 'LOGIN PLEASE'. PJOB may be 

SYSTAT {oi:'tionljob-nol 

Systat. ty~es out the status of the system: the system name, time 
of day, date, u~time, l:'ercent null time. It also gives: 

status of each job: job number, f-iroject number, TTY number, 
.i:-,rogranl name being run, size of low segment, state of program 
(RN=runnable, 'I'T=TrfY in.i:-ut wait, iC=monitor command mode) and run 
time. 

status of high segments being used: name, directory name, size, 
number of users in core or no disk. 

status of each assigned device: name, job number, how assigned 
(AS=hSSIGN command, INIT=INIT UUO). 
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--- -- --------

The arguments are optional; if omitted a full systat will be 
given. 

The options s~ecify various ~hases of the systat. 
B gives busy devices 
D dormant segments 
J job status 
J:~ non-job status 
S short job status 

job-no gives the job status relevant to a f)articular job. 

5ystat may be abbreviated to SYS. 

4. 3 i~ELP 

hELP name 

The ~.el.i:-' command prints out helpful documentation on various 
computer centre facilities. 

If a name is specified, Help will look for, and 
information about the facility named in the 
examJ:-!le, ~.ELP NANUAL will print out the current 
centre manuals. 

print out 
command. 

status of 

the 
For 
the 

hELP ALL will give a list of all currently available information. 
only the first six characters of the argument are looked at. 
They must consist of the characters A-Z, 0-9. 

helJ;.i is initially available for the following: 

NEvIS the late st week.ly newsletter 
HlI.NUA,L the current status of the manuals 
LOGIN how to login into the system 

5 SEGMENTS AND REENTRANT PROGRAMS 

In a non-reentrant system, each user has a separate copy of a 
program even though a large f-iart of it is the same as for other 
users. In a reentrant system hardware allows a user area t() be 
divided into two logical segments which may occupy non-contiguous 
areas in core. The monitor allows one of the segments of each 
user area to be the same as one or more other users, so that only 
one cOf..iy of a shared segment need exist no matter how many users 
are using it. 
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5 • 1 Se gme n t s 

A segment is a continuous region of the user's core area 
maintained in core or on the swapping device. A .!:-rogram or user 
job is composed of one or Lwo segments. A segment may contain 
instructions andior data. The monitor determines the allocation 
and movement of segments in core and on the swa1->fiin9 device. 

5.2 Shara ble Segments 

A shara ble segment is a segment which is the same for many users. 
The monitor keeps only one co.f:Jy in core and/or on the swapping 
dev.ice v no matter how many users are using it. A non-sharable 
segment is a segment which is different for each user in core 
and/or on the swapping device. 

nle PDP-lO's hardware permits a user program to be composed of 
one or two segments at any point in time. The required low 
se;rnent starts at user location 0. The optional high segment 
starts at user location 400000 or at the end of the low segment, 
vJhichever address is greater. The low segment contains the 
user's accumulators, job data area, instructions and/or data, r/o 
buffers~ and DDT symbols. A user's core image is composed of a 
low segment, in mUltifile s of 1 K (1 K= 11024'0 words), and a high 
segment also in multiples of lK. A high segment may be sharable 
or non-sharable s whereas a low segment is always non-sharable. 

5.3 Reentrant programs 

A reentrant program is always composed of two segments a low 
segment which usually contains just data p and a high (sharable) 
segment IfJhich usually contains instructions and constants. The 
low segment is sometiICles referred to as the impure segment. The 
sharable high segment, if write-protected p is referred to as the 
pure segment. 

A one segment non-reentrant program is com1->osed of a single low 
segment containing instructions and data. A two segment 
non-reentrant ~rogram is composed of a low segment and a 
non-sharable high segment. 

rfhe Save command supplies standard J?rocessor program names to the 
segments it creates. A one segment non-reentrant program has a 
processor program name /SAV. For two segment .!:-rograrns the low 
segment has the processor program /LOW. The high segment is name 
/EGE or /SHR depending on whether or not it is a sharable 
segr,;ent. 
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The S option in the Save command is used to make the high segment 
sharable when it is loaded with the Get command. To indicate 
this sharability, the high segment is written with processor 
frogram ISHR instead of IHGH. A subsequent Get will cause the 
high segment to be sharable. Because an error message is not 
given if. the program does not have a high segment, a user can use 
this command to save without having to know which are sharable. 

5.4 User's Core storage 

A user's core storage consists of blocks of memory whose sizes 
are an integral multiple of 1024'0 (2000.) words. There are two 
methods available to the user for loading his core area. The 
si:111-'le st way is to load a core image stored on di sk (see Get). 
The other method is to use the relocatable binary loader to 
link-load binary files. The user may then write the core image 
on disk for future use (see Load and Save). 

5.5 Job Data l> .. rea 

The job data area ,to,rovides storage for s.t:Jecific information of 
interest to 00th the monitor and the user. The first 140 (octal) 
locations of the user's core area are always allocated to the jo~ 
data area. Locations in this area have been given ffinemonic 
assignments whose first three characters are .JE (or JOB). 
Therefore, all mnemonics referred to with a .JB (or JOB) ~refix 
refer to locations in the job data area. It is ~lanned 
eventually to replace the JOB ,t;refix by .JE, but in the meantime 
either prefix is acceptable. 

.JEUUO 

.JB41 

.JBERR 

Table 

Job Data Area Locations 

octal 
location 

description 

40 

41 

42 

User's location 408. Used for ~rocessing user 
UUO's (001 through 137). Operation code and 
effective address are stored here. 

User's location 41~. contains the beginning 
address of the user's 1-'rogrammed o2erator service 
routine (usually a JSR or PUSHJ). 

Left half: unused at the present. 
Right half: accumulated error count from one 
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.JBREL 

.JBDDT 

.JBHRL 

.JBSYM 

.JBUSY 

.JBSA 

.JBFF 

.JBREN 

44 

74 

program to the next. programs should be written 
to look at the right half only. 

Left half: I{) 

Right half: the highest relative core location 
available to the user (i.e. the contents of the 
memory ~rotection register when this is running). 

Contains the starting address of DDT. If contents 
are 0, DDT has not been loaded. 

115 Left half: first relative free location in the 
high segment (relative to the high segment origin 
so it is the same as the high segment length). 
Set by the loader and subsequent Gets, even if 
there is no file to initialize the low sesrment. 
The left half is a relative quantity because the 
high segment can appear at different user origins 
at the same time. The Save command uses this 
quantity to know how much to write from the high 
segment. 
Right half~ highest legal user address in the high 
segment. Set by the monitor every time the user 
starts to run. The word is ~ 401777 unless there 
is no high segment, in which case it will be zero. 
The proper way to test if a high segment exists is 
to test this word for a non-zero value. 

116 Contains a pointer to the symbol table created by 
the linking loader. 

1 1 7 
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Left half: negative count of the length of the 
symbol table. 
Right half: lowest register used. 

contains a pointer to the undefined symbol table 
created by the linking loader. 

Left half: first free location in the low se (;Tment 
( set by the loader) • 
Right half: startirlg address of the user's 
program. 

1 21 Le f t ha 1 f: 0 

124 

Right half: address of the first free location 
following the low segment. 

Left half: unused at present 
Right half: the reentry starting address. 
the user or by the linking loader and used 
command as an alternative entry point. 
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.JBOPC 

.JBCHN 

.. JBCOR 

.JBVER 

.JBCt. 

130 
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133 

The previous contents of 
counter are stored here 
execution of an @DDT, @REE, 
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the user's program 
by the monitor uri0n 
@ST, or @CST corL1mand. 

Left half: 0 address of first location after first 
Fortran IV loaded program. 
Right half: address of first location after first 
Fortran IV blocK data. 

Left half: hig-hest location in low segment loaded 
with non-zero data. No low file written on Save 
if less than 140. Set by the loader. 
Right half: user argument on last Save or Get 
command. Set by the monitor. 

137 Left half: first dig-it represents who last edited 
the program, next three digits give major version 
number~ last two digits gives minor version number 
(alpha) • 
Right half: incremental edit number. 
The number is never converted to decimal. After a 
Get command, an E command can be used to find the 
version number. 

140 The val:le of this symbol is the first location 
available to the user. 

:t;;ote that only those JOBDAT locations of significa.nt im~;ortance 

to the user are 9iven in this table. J8BDhT locations not listed 
included those which are used by the monitor and those which are 
unused a t the t'resent time. User ,t-ll-ograms should not r-efer to 
'any Iocations not l.isted above since such locations are subject 
to change wi thout notice. 

Some iocatio~s in the job data area, such as .JBSA and .JBDDT, 
are set by the user's j;-rograrr. for' use by the monitor. others, 
such as .J3REL, are set by the monitor for use by the user's 
,t'!"ogram. In ,I;,articular, t.he right half of .JBREL contains the 
hi(jhest. l<:;gal address set by the monitor ' •. 'bencver lhe user # score 
al~ocalion changes. 

JOBDi,T exists in r..i:1ary form in the system Library for loading 
',vitI; user .l:'YcSrams that refer to jobjata ar-2a locations 
syn·,bolically. User illacro j;Jrogra.iTls must reference loca tions by 
means of ~1~ assigned mnemonics, which are declared as EXTERNAL 
references to t.he assembler JOBDAT is loaded automatic:llly, if 
ne~ded, during the loader's library search for undefined global 
references, aud Lhe values assigned to the mnemonics. 
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BATCH 

[WN-104] 

A new version of batch is to be' released. The only changes in 
this vers~on are concerned ,vi th imfJroving QUIT and EOJ j?rocedures 
and ~ermilting the use of magnetic tafJe for input. A program has 
~een written for stacking of batch jobs on magnetic tape using 
the 3E-225. It is intenc:ed that results should be identical w th 
the I:-resent system, although if it is found that a submitted deck 
contains illegal characters, a log of the job indicating the 
illegal characters may be returned with the job. This log will 
have a file identification including the JOBID and .JOB card 
ima~e.s. Illegal cards will be listed, together with their number 
and a following line will indicate the location of the illegal 
character(s). The end of the job will be indicated by a summary 
that includes the number of cards, the number of bad cards and 
the number of bad characters. 

PDP-IIZJ FORTRA.N 

[\lJN-134] 

ERROR 

In certain circumstances the 640th character of an in~ut data 
file is i';jnored. This occurs only if the first line of the file 
is skifJped through the use of a format statement beginning with 
one or more slashes. This error may be avoided by changing 

FORlIJA T (/ • • • 
to 

FOR}~T (1 X/ • • • 
when the first line is to be ski~ped. 

~ l' OR TRAN r·!Al~UAL NNT-5 

2.1 page 6A.-·13 

':ehe ,l;.arasra,t-'h Leginning ; It is inadvisable • 
amended to read: 

[WN-105] 

should be 

It is inadvisable to create a file in the first 
instance or enlarse a file further ahead than the next 
se~uential record using direct access writes. A file 
to Le directly accessed should initially be created by 
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sequentially writing the full number of blank records 
required 9 releasing the channel and then defining the 
file a~~ropriate. Note that the record size for the 
sequential write and the define file must be the same. 

:2 • :2 Pa ge 6 A-I 4 

The second form of END and ERROR 

READ (u'r, f. END=n, ERR=m) list 

will not be successful in detecting the end of the file, since at 
fJresent. if r~ the record number. is < 1 or > the last record 
nUI"ber-, the result is a fatal 'ERROR IN JOB n ILL HEM REFD. 

Bl'lD EREORS CORRECTED 

[WN-104] 

Bl'lD02D 

Two errors in BHD02D have been corrected. 'rhey were a failure to 
read dati2 from a disk file, and incorrect interpretation of 
boolean condition cards. 

2 BED02R 

An error that resulted in the partial correlation for variables 
not in the equation not being output has been corrected. The 
error occurred only in certain cases when labels were provided by 
the user ~ and did not affect cOID.f-,utation. 

SCIENTIFIC SUBROUTINE PACKAGE 

[WN-102 ] 

A number of double .t,recision routines use a function DFLOAT to 
convert front integer to double ,!;-'recision. This operation is 
handled ~irectly by our compiler and in due course these routines 
may be modified to eliminate the use of a library call for this 
l;urpose. 
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In the meantime, if the undefined global DFLOAT occurs, it can be 
eliminated by incorJ:.i0rating the trivial function listed below in 
ycur source ~rogram. 

DOUBLE PRECISION FUNCTION DFLOAT(I) 
;)FLOAT=I 
RETURN 
END 

NEW VERSIONS OF SYSTEMS PROGRAMS 

LCCOUNTING PROGRAMS 

[WN-104] 

New versions of the following system programs were implemented on 
Thursday 24 August; LOGIN, ACCOUN, LHlIT, IDENT, QUIT, LIST, 
PASSv,TORD and FINISH. Several of the accounting files have been 
divided into a number of smaller files in order to reduce the 
delays of multi~le access. At the same time some smaller changes 
were introduced into ACCOUN and FINISH. 

(a) ACCOUN 

A job number may now be acce,k--ted as an argument. For 
exarnl,le, 

ACCOUNT(FULL) 20 

If t'he terminal job has given an IDENT command and no 
corres~onQing QUIT, FINISH warns the user and gives him a 
chance to abort the logout. The corresponding patch to EOJ 
re~uires additional changes to the monitor and batch, and 
wi 11 be iml)len;ented shortly. 

[vlN-105] 

2 BASIC VERSION 17A 

The Centre is contemplating rel->lacing the present system version 
of Ba sic ~]i th version 17 A. however, there are one or two 
~roblems associated with this: 
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The new version uses a different format for its vroSram 
files that involves setting bit 35 of words that contain 
line numbers. Such files cannot be directly listed but it 
would be a simple matter to make them listable if this were 
an im1Jortant requirement. Note that files produced by the 
~resent Basic are acce~table as input, as are any files 
created by Editor. 

(b) increased size 

Version 17 A may u 5e up to 14K of storage (2K low segment and 
12K high segment) while the current version only takes up 
10K of storage (3K low segment 7K high segment). 

Version 17.,:; offers greatly improved facilities, for example a 
formatted out~ut ca2ability, a much extended file capability and 
2, means of 1 inking between tyrograms. It is felt that the 
advantages of 17A outweigh the disadvantages of file 
compatibility fJroblems amd increased size. While the centre will 
be contacting major user groufJs for their o~inions; comments on 
this ,i:-'roJ:-'osal \'Ji1l be 'iNclco,ned from any interested user. please 
cuntact Er de Voil on extension 8168. 

3 AID VE~SION 17 

Version 17 of hID has been 
carreCLs refJorted errors 
function) . 

f.,ut on the 
(for eX2.m~·le 

4 tiEvJ TY FE 4 PROGR]:.lI'! RELEASES 

system. Thi s 
an error in 

version 
the ARG 

n~ followinS J:-'rograms l~ve all been released as ty~e 4 fJrograms. 
There is temporary :.iocun;entation available in the clients room 
for reference only. 

(a) SIM-ll 

Released on the SIMUL directory. This is version 12 of the 
};-.JP-ll Simulator, which allows PDP-II ,tJrograms etc to be 
develo .. ed on the PJ..,P-10 without the aid of a PDP-II 
J;,rocessor. Documentation reference is Decus 10-28. 

(L) P.i\LX-l 1 

F~ele:::.sed on the LANG directory. DocuwE:!ntation on the PAL-II 
assembly lansuage is in ~ecus 10-31. 
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(c) GIST 

Gist is a General Interpretive String Translator for the 
PDP-10. It is released on the LANG directory. 
Documentation is in Decus 6/10-39. 

(d) HEDFOR 

Medfor is a fast Fortran compiler, developed by the Medical 
School computing facility of the University of pensylvania. 
It is released on the LbNG directory. See the documentation 
for a list of error messages as well as discussion on 
running Hedfor and a cost comparison between Hedfor and 
Fortran. 

HULT!CHOICE TEST HARKING SCHEI·1E - EVAL 

D. woodrow 

INTEODUCTION 

'1'1:e im,t"lementa tion of the I~adford recommenda tions in Queensland 
secondary schools has resulted in an increase in the number of 
short rnultichoice tests being used. The final examination has 
been rel-;laced to a large extent 01' continuous asse ssment, which 
in science, includes a lar08 vercentage of muliple choice items. 

Teacr-;ers who have endeavoured to construct original items, 
appreCiate the amount of time re1uired to structure a valid and 
reliable test without the added time for marking and item 
~nalysis. The 'tried and true' examination questions reappear on 
most tests. Multichoice testing provides an opportunity for 
effective item analysiS; however the time required to go through 
thet,hole l-".roccdure is seldom available, and the validity and 
reliability of the reoccuring items remains a matter of 
sf:,;2cula tion. 

Progressive assessment also highlights an additional 
that of combining test results to give final grades. 

vroblem 
The siml?le 

The author is science master at st peter's Lutheran college in 
IXisbane, and Vice president of the Science Teachers Association. 
In addition he is _,istrict Floderator for Science and is thuG 
closely concerned with the effects resulting from the Radford 
imvlementa tion. 
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adding of raw scores to give final results (if means and standard 
deviations were not considered) could lead 9 in many cases to 
incorrect ranking and grading. 

2 REQUIREj\1ENTS 

The above situation required a readily available 9 economical and 
simple method of: 

(a) marking multichoice tests 

(b) standardizing scores. and 

(c) item analysis g 

The idea of computer analysiS of tests had been preViously 
investisated using optical scanning or punched cards~ but systems 
i:,roved uneconomical and too difficult to organize 0 

3 SYSTE}I 

The follmving systern~ involving the use of student punched 'porta 
punch' or 'minitran' type cards~ has been develo~ed and tested by 
several Brisbane schools and tertiary educational establishments. 
It is now available for use through the University of Queensland 
Compu tar centre. 

cards 

/ 
STD NO MULT I CHOiCE TEST ANSWER CARD . -
0 3 b 
t a 0 ] 
1 1 1 

2 r, 2 "- QUESTION NUMBER 

3 W 3 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 n 18 19 20 21 2'2 23 24 25 26 27 28 29 30 31 32 33 34 

4 4 4 Jf A A A A A A A Alt A A A A A A )( A A A A A ~ ~ A A A A A A A A ft., A 

5 5 5 B B B B B I{ ~ B B B 'fA B B B B B 8 B 8 B B J!( B B B. B B B B B B B B B 

6 6. cl(' Ii( c c c c " i{ c c ~ ~ c c c c I (l( c c c c c g c c c c c C c! C C C 

7 7 7 o 0 D 0 0 D I( o 0 D 0 D 0 0 D .8- 0 0 ~ a ~ 0 o D o 0 0 0 o 0 o 0 o 0 

8 8 8 E: E E ~ E E E E E -E E E E " '& E E E E E E E E E E E E E E E E E E E 

9 9 9 
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Fpch card takes 35 items \vith uj;) to 5 responses (A to E). It 
also includes s~ace for the student"s name and number. 
continuation marks enable a further card to be used making it 
~ossible to process a test of up to 70 items. This is the 
current limit although the program will be modified to handle as 
many items per student as required. 

3.2 Recording Answers 

The students !nark their resfJonses directly onto the cards ~ in 
~encil or biro during the test. Corrections can be made as the 
response is not finally recorded until the chad is punched out. 

After the test is completed the chads are punched out using a 
bent daper clip (Figure I). This takes about two minutes. 

3.3 processing 

The cards are then collected j checked and a 'correct response 
card is ~unched and put on the front of the deck together with a 
form containing information such as name af school' p 'test 
title' ~ etc (Figure 2). 

SCHOOL CLASS lIii lTiI~:~i~I~: T,~~~~~~~~~ 
I i L,""L~"""/"--J.'~"""";""'-;""""~~,",-,~d.-...b.-b,.-J 

1 26 
DATE 

I i 
~onth zear 
[~IIJ II 

SUJ3JECT 

36 51 

OPTIons 
(Yes - 1) 
(;-0 - ¢) 

ITEM 
ANALYSIS 

o 
CLASS 
DISTRIHO'TION 

ItA __ NK 
ORDER 

NO. OF 
ITEMS o o IT] 

STANDARDIZATION OF SCORE 
TIF UNSTATED WILL CONVERT 

TO 62/12 SCORE) 

61 

MEAN 

IT] 
66 

62 
STANDARD 
DEVIATIOn 

OJ 
70 

63 

PRIORITY 
(standard - s) 

(low - L) 

64 

D 
COITll)lete details of 'instructions to students' ~ 'methods of 
processing'~ etc will be given in a booklet to be j;)raduced. 

currently~ ~rocessing is being done on the University's PDP-10 
COfill,-JU ter. 
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The output is on standard computer stationery. 

4.1 Iv1arking 

B5-10 
27Sep72 

'1'he test is l1larked and the raw score and standard score listed 
(Figure 3). (We have been using the old JUnior mean of 62 and 
standard deviation of 12). 

4.2 Of'tions 

The folloltJing three of.!tions v as ~"ell as marking~ are available if 
re:.::J.uested. 

(a) Item i,nalysis 

This gives an analysis of each item~ listing the 
and f'ercentage distribution of each response, 
difficulty and discrimination. 

frequency 
the item 

An eXf.!lanation of these terms is given at the end of the 
~rintout for those unfamiliar with educational statistics 
(Ficjure 4). 

This analysis enables a teacher to identify quickly items 
that were too easy or too difficultp and items that did not 
discriminate well. "Non distracting' distractors can be 
replaced and the valid items restructured. It is surfJrising 
how some 'tried and true' items turn out. 

Sections of the work re~uiring extra attention can be 
identified easily. 

(b) class Statistics 

This lists the range of scores~ frequency~ and cumulative 
percentp and ~rints out a histogram of score frequency 
(Figure 5). 

Class statistics give an indication of overall performance 
and a comparison with other groups on the quality of student 
performance and/or test instruments o 

(c) Rank order 

This lists the place in grade, and raw and standard scores 
(FiSure 6). 
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Teachers are able to use this placing for internal 
moderation procedures and it is useful for schools that 
still use place in grade on school re~orts to parents. 

The main value of the system, I feel, is in the area of item 
analysis - this must result in the improvement of the quality of 
testing. 

4.3 option Use 

Either the marking or 
notice boards. As 
recorded, students do 
are ~rinted in double 

rank order output sheet can be displayed on 
there are no names, only student numbers 
not appear to object to this. The sheets 
line spacing for readability. 

5 PROGRAM LIMITATIONS 

The program has a limit of 400 students at the moment (to reduce 
cost) but can easily be altered for larger groups. The current· 
limitation of 70 items ~er test will shortly be removed. 

6.1 cards 

Trlese will be avai lable from the f.,ublica tions officers of the 
Science Teachers and Nathematics Teachers Associations for 
approxirnately $6.50 ver thousand. 

6.2 Instruction r.~anuals 

These are being pre~ared. For those interested in investigating 
the system initially, a manual and 200 cards will be available 
for approximately $2. 

6.3 processin0 Cost 

This dej?ends on the size of the job. For 100 students and a 35 
item test with all options, th~ cost was approximately $2.60 at 
standard priority on external rates. Low priority rates (20% 
less) are available and processing will usually be done 
overnight. processing time for the above test was 16.4 seconds. 
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Anyone wishing to en~uire about using this package can do so by 
contactinlj any of the following people concerned: 

Da ve VJOODROW 
st peter's Lutheran college (phone 70 7141) 

John ELKINS 
Schonell Educational Research centre (phone 71 3611) 

Eddie BRAY 
Brisbane state Eigh School (phone 44 4161) 

Grac:::;me COOTE 
Ke Iv in Grove Teacher's college (J:.lhone 56 9311) 

Alternatively, if they have their own account at the centre they 
can access the J:;~ackage with the command 

1 77 • EVj~L/SAV 

in ~ront of their data deck. 

8 ACKKOWLEGEMEN~S 

The authur would like to express his ap1Jreciation to the 
f 01 1 m\ling J;'eof.'le: John ELKINS, Graeme COOTE 9 Eddie BRI\.Y (for 
voluntary assistance given in writing the programs) and to the 
teachers who tried out the system and offered advice on the 
requirements. 
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ANALYSIS or A MUL. T! Pl.E CHOiCe: TEST 
*******~****u*********************** 

SCHOO!"'! COORPARnO EVENING CLASSES TEST! BlOL.OGY TERM 2 
-------------=---------- = ... _-'1= .... = ... _ .... _ ... _-

CL.ASS: SENIOR DATE:: 7 .. AUGR72 
------=.., .... """"' ___ ~_'!'<l'_ 

~'O • OF ITEi'1S " 60 

STUD£NT RA~J SCORE BLANK ILLEGAL 810. SCDflE 

3 1 IZI 31 I1l 0 59, 

3 1 1 24 0 ((I 48. 

3 1 2 29 0 ~ 56. 

3 1 3 25 " 0 50. 

3 1 4 46 III 0 81, 

S .1 '5 33 :1, 0 62, 

3 1 () 46 0 0 81, 

3 :1, 7 23 l2I l2I 47. 

3 1 8 23 0 Qi 47. 

.3 1 9 42 1 0 75. 

3 2 0 28 3 0 54. 

.3 2 1 37 <1 (I) 68. 

3 2 2 42 0 fl 75, 

3 2 3 39 e, 
'" 7J., 

3 2 4 38 (11 10 69. 

3 2 '5 25 (1 
'" 50. 

3 2 () 21 4 0 44. 

3 2 7 34 0 0 63, 

3 2 8 35 0 111 65. 

3 2 9 41 1 0 74. 

.3 3 fj 29 0 0 56 • 

3 .3 1 26 III (I) 51. 

3 3 2 46 0 III 81. 

CLASS MEAN = 33,2 

CLASS STD. OEVIAT!O~ ~ s.~ 

FIGURE 3 
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ITEM ANALYSIS 
*****.****.** 

DISTRIBUTION or RESPONSES ITEM CHARACTERISTICS 

ITEM ''JO f 0 E BLANK ILLEGAL DIFFICULTY 

**********-It 
FREQ 36 1 49 2 0 0 

PCT 40 1 • 54 • 2 ~ 0 
• *** •• *.*.~ ••• 0 .... _ •••• 

FREQ 4 • 7A • t 2 0 0,87 
PCT 4 86 • 1 2 0 

0*.*** ... * ••• ..... _* .... 
FRlQ 1 2 51 12 22 2 0 0.57 

~. 0 ~4 ? 0 

PCT 10 14 • 57 ~ 

~H.O.*."'.'IHH • 
•• -\to.O"'O* •• 

35 F"EQ 17 9 35 • 22 0 
PCT 18 10 38 24 0 

0,39 

IHHfotHHHHHHHt-

n!FFIC"LTY: THE DIFFICULTY IS CALCULATED F~OM THE PERCENTAGE OF STUDE~TS "HO GET rHE 
2~ES'IO~ CaNHECT, (THE LOWER THE DECIMAL- THE HARDER THE QUESTION) COEFFICIENTS OF ABOVE 0,8~ "O~LD 
INOISATE EA5Y QUESTIONS AND COEFFICENTS OF BELOW 0,2~ WOULD INDICATE DIFFICULT ITEMS, 

A :1IFFlLULTV COEFFICIENT OF AROUND 0.50 SHOULD GIVE MAXIMUM RELIABILITY, 

~IST~ACTORS SCORING LESS THAN 10 PERCE~T OF RESPO~SES ARE PROBA8~Y TOO -EAK, 

DISCRIMINATION: THE DISCRIMINATION INDEX FOR EAC~ QJESTION .~EASI,RES THE EXTENr TO "HICH 
THE ~TUDENTS WiT" hIGH TOTAL SCORES GAVE THE CORHECT RESPONSE HORE OFTEN THAN THOSE .ITM LOW SCORrS, 

AN I~DEX OF 0,4 OR MORE INDICATES A QUESTION ~HICH CORRELATES WELL WITH THE OTHERS, IF THE INDEX 
IS L)~ ("[LOW 0,10 OR NEGATIVE) THE QUESTION SHOULD 8E EXAMI"ED CAREFULLY, 

DISCRIMINATION 

0,36 

0,35 

~,24 

],35 
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SCORE FRrQuENCV DISTRIBUTION 

SC0RL 
r' . :> 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
3 .. b 
17 
tB 
1v 
? ,; 
21 
22 
23 
24 
25 
26 
27 
25 
29 
JC 
3.1 
32 
33 
34 

FREeL 
1 
0 
ft) 

1 
21 
d 
2. 
2 
3 
1 
2 
.3 
v) 
2 
7 
? 
ti 

4 
a 
1 
2 
:> 
6 
6 
-3 
2 
:5 
¢> 

~?1 

:t 

C l A. S S·H .. A I.,; ::? 2 • '7 

eu ~1'; peT. HISTO~RM1 

1. .. 
1. 
1. 
2 • * 
2. 
2 • 
4 • ** 
7. ** 

1 ~~ • *** 
11. • 
13. ** 17 • •• * 
17, 
19. tHt 

27. iHHHl-*** 
32. ***** 
41. ******it* 
46. **** 
54. ******** 
62. ******* 64, 11>* 

70. *""*** 
77. *****"" 
83. *it"*** 
87. .... * 
89. "H~ 

92. *** 
99, ****** 
99. 

100. * 

~O, OF STUDENTS ; ~0 

CLASS STl,TISTICS 
tHHHI' * * ** iH~ * **** * 

FIGURE 5. 





RAfJK ORDER 
,14t********* 

STUDENT PLACE RAW SCORE STD. SCORE 

3 1 4 1 46 81. 

3 1 6 1 46 81. 

3 3 2 1 46 81. 

3 1 9 4 42 75, 

3 <' 2 4 42 7<;. 

3 2 9 6 41 74. 

3 2 3 7 39 7l .• 

3 2 4 8 38 69. 

.3 " 1 9 37 68. 

3 2 8 1~ 35 65. 

3 2 7 11 34 6,3. 

3 1 5 12 33 62. 

3 1 "' 13 31 59, 

3 1 2 14 29 56. 

3 3 (l 14 29 56. 

3 2 0 16 28 54, 

3 .3 1 17 26 51 • 

.3 1 3 16 25 SV, • 

3 2 5 18 25 5(' • 

.3 1 1 2~ 24 43. 

3 1. 7 <'1 <'3 47. 

3 1 8 21 23 47. 

3 2 6 23 ?1 44. 

~~ 0 • OF STuDEiHS = 23 CL- Aci S '1 E A ~J = ~3.2 ",[LJ,J 1 '<[:1 "f, Ai·" ;f·2 • .' 

CLASS STD. DEVIATIO:~ = 8.~ REGJlqD ~; T ') • OFVIATj'J =12. f:' 

FIGURE 6 
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