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ent3: T �~� 3, :swapper; 

and so on for all the entry points. (EntO, etc. sh:>uld be replaced by the names of the entry 
points, of course.) 

Since microcode is not relocatable in the RAM, all decisions about what overlays can 
be co-resident must be made at assembly time. 

After assembling the dummy file and each leaf overlay file with Mu in the usual 
way, run the Oram subsystem as follows: 

)Oram xx.BR init.MB ovl.MB ... ovm.MB 
where xx.BR is the BR file on which Oram will write the overlay tables, init.MB is the 
result of assembling the initialization file, ancl ovl.MB through ovm.MB are the results of 

·assembling the leaf overlay files. If all goes well, Oram will produce a variety of messages 
ending with 

nnn words written on xx.BR 
and return to the Executive. Oram also writes all its messages on a file called Oram.Lst. 

When you load your program with Bldr, you must include the file xx.BR produced 
by Oram. The data in this file, unlike the initial RAM image produced by PackMu, is 
required throughout the running of your program. You mlJst also load the RWREG library 
package to obtain the WriteReg procedure used below, but this is only needed during 
In i tialization. . 

When loading the RAM during initialization, your program mllst include the 
fol1owing code: 

external [ MCbase; MCtop ] / / defined in xx.BR 
if (MCbase&l) ne 0 then 
[ let len = @MCtop 

Mc-veBlock(MCtop-len-l, MCtop-len, len) 
MCbase = MCbase-l 

JriteReg(nn, MCbase-2) 

where nn is the register number in the definition of ramvec2 in the main fitt!. 

2. Design details 

In the �R�A�~�A�,� the �t�~�n�t�r�y� instructions of each overlay are all in the permanently 
resident code. If the overlay is present, the ent:ry instruction is just the first instruction of 
its code; in this case we say the entry instruction is "valid". If the ovelilay is absent, the 
entry instruction loads T with the entry number and branches to the swap per (the entry 
instruction is "invalid"). Thus when an overlay is loaded, the entry instructions of all 
overlays it overlnps must be invalidated. The chief advantage of this approach is that there 
is absolutely no time overhead if the overlay is already in the RAM, so it is feasible to 
overlay very short sequences (15 instructions, say). ' 

There is just one global data structure (in core) that describes the overlay structure: a 
table indexed by 2 '" entry number which points tel overlay descriptions, described in the 
next paragraph, and also specifies \vhere to start execution after the overlay is loaded. (This 
arrangement permits a single overlay to have multiple entry points.) The origin of this 
table is the only thing known to tht; swapper. 

The description of an overlay (in core) must begin at an even location, and has two 
parts: 

1) An invalidation table which specifies how to overwrite entry instructions. Each 
entry in this table is a 2-word object: the first word is a RAM �a�d�d�r�e�s�~�;�,� t.he second word is 
the upper half of the microinstruction to write there (the lower half always being 
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"BUS~constant, Load T, branch to swapper"). The last entry is flagged by having bit 0 of 
t.he RAM address set. . 

2) A sequence of instruction blocks. Each block begi ns with a 2-word header 
(IOOOOOb+RAM address, 0). The following data are a sequence of instructions where each 
instruction's NEXT field specifies where to load the following one: this sequencing scheme 
eventually requires the block to end. This sequence: is terminated by a final block consisting 
of two zero words. 

The swapper is a routine in the resident microcode which expects an entry number 
in T, loads the appropriate overlay, and branches to the entry. It must fetch the overlay's 
description from core and then do the following things: 

1) Invalidate the entry instructions of all overlays with which the one being loaded 
conflicts. 

2) Load the code, which must include the entry instructions specified as being newly 
valid; 

3) Branch to the code. The initial RAM 'load must have all entry instructions invalid. 

3. Mu/Bldr interface 

The thi rd design issue is how best to get the necessary data structures incorporated 
into Bcpl/Nova programs. It turns out that it is possible to support nested overlays with no 
changes to Mu. For example, suppose that the main body of the microcode is M, and that 
we have three overlays: X (entry point Xl), W.hich takes all the overlay space, and Y (entry 
points Yl and Y2) and Z (entry point Zl), which will both fit at the same time. Assemble 
the foll.)wing configurations WIth Mu: M+X,M+ Y, and M+ Y +Z. Then an overlay 
preparation program, Gram, can .:ompute all the necessary tables and produce a .BR file that 
can be loaded with the user's program. . 

It is necessary to l:e a little careful to arrange that the entry instructions fall in the 
same locations in all assemblies. Furthermore, if 1t is desired that one routine occupy a 
subset of the RAM locations of another, they must have the same configuration of 
predefinitions (and, of course, appear at the same place in the assembly sequence). Here is a 
sketch for the example: . 

M contains (somewhere): 
!O,l,XI; 
!0,l,Y1; 
!O,l,Y2; 
!O,l,ZI; 

X contains: 
Xl: 

Y contains: 
YI: 
Y2: 

Z contains: 
Zl: 

[code for X] 

[code for Y] 
[more. code tor Y] 

[code for Z] 

In general, some of the predefinitions could be omitted if the entry addresses were to be 
predefined earlier, for example if they were entries in some kind of opcode dispatch. In 
addition, there mllst be another file \V which is assembled with M to produce the initial 
RAM load: 

W contains: 
Xl: 
Yl: 
Y2: 
Zl: 

T ~ 0, :swapper; 
T ~ 1, :swapper; 
T ~ 2, :swapper; 
T ~ 3, :swapper; 
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The pointer table would have the appearance 
Xdesc; Xl; 
Ydesc; Yl; 
Ydesc; Y2; 
Zdesc; ZI; 

and the individuc.1 descriptions would be as follows: 
Xdesc: Yl; inv,Jidate Y and Z 

BUS~ 1 (hi part); 
Y2; 
BUS~2 (hi part); 
#lOOOOO+Zl; 
BUS~3 (hi Qart); 
b~ode for X] 

0; 
Ydesc: lIIOOOOO+Xl; invalidate X 

BUS~O (hi part); 
b~ode for Y] 

0: 
Zdesc: #lOOOOO+Xl; invalidate X 

BUS~O (hi.-.£art); 
b~ode for zJ 
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O· 
Fortunately, given the .MB files, the Oram subsystem can construct all the tables itself. 
Oram assumes that any instruction in the base file (W) which branches to the swapper is an 
en try instruction. 
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PackMu, Rpram, ReadPram 

These two Subsyslems and one library package make it easy for Alto programs which 
use the RAM to check the constant menory and load the RAM as part of thdr 
initialization. The first subsystem, PackMu, takes the output of Mu (a .MB file) and 
converts it to a "packed RAM imagt;" which is easy to load. The second subsystem. Rpram, 
reads a packed RAM image. checks the constant memory, and loads the RAM (Le .• it i~. a 
microcode loader). This function is also available through a pair of library routines 
ReadPackedRAM and LoadPackedRAM (available on a file called ReadPram.bcpl). 

A packed RAM image is a .BR file containing 4401b words of data. The first word 
is ignored. The next 400b words are the desired contents of the constant memory: a zero 
word (which M LJ cannot generate) means "don't care". Constant 0 is reserved for a version 
number, to help proorams check that they are getting the correct RAM contents. The 
remaining 4000b words are the contents of the RAM. Each instrllction occupies two words, 
first high-order part, then low-order part, e.g. words 0 and 1 go into RAM location 0, 
words 2 and 3 into RAM location 1, and so on. 

The invocation format for PackMu is 
> PackM 1I foo.M B foo.BR version staticname 

Foo.MB is the output from MU. Foo.BR is' the file for the packed RATvI image. Version 
(optional) is a RAM version number which will be written as constant 0 in the output file; 
if omitted, il defaults to zero. Staticname (optional) is the name for the static in foo.fiR 
which will point to the RAM data; if omitted, it defaults to Ram(mage. PackMu prints out 

xxx constan ts, yyy instructions 
to indicate the number of constants and instructions read from foo .. MB. If foo.MB is 
somehow illegal, PackMu prints 

Error: 
and an error message instead. 

The invocation format for Rpram is 
> Rpram foo.BR version 

where foo.ilR is the output from PackMu. If there are any disagreements between the 
constants in foo.fiR and the actual constant memory, Rpram prints 

Constant Ilnn is xxx, should be yyy 
for each constant that disagrees, and a summary message 

nnn constants differ 
at the end of loading (but it still loads the RAM). If version is supplied and disagrees with 
constant location 0 in foo.BR. Rpram prints 

Ram Version in file is xxx; version expected is mmm 
If Rpram believe~;; that foo.BR is not a file written by PackMu, it prints 

Bad RAM image 
If everything is OK, Rpram prints nothing. 

To read in a packed RAM image file from a program, use the subroutine 
ReadPackedRAM(stream, IvRamV [J). The stream argument should be a word-item input 
stream positioned at the beginning of a foo.BR file; IvRamV, if sUl)plied, is taken as the 
address of a variable in which to store the value given by the file or constant 0 (i.e. the 
RAM version). Reae! Packed RAM does exactly the same thing as the Rpram subsystem, 
including printing disagreement messages 011 the display. but instead of printing the 
summary message it just returns the number ·)f disagreements, or -1 in the case of a bad 
RAM image file. Rpram e~;sentially just opens foo.BR and calls ReadPackedRAM. 

Alternatively, you may wish to load the RAM image foo.BR with your program. In 
this case, use the subroutine LoaclPackedRAM(staticname, IvRam V [J) where stalicname is 
the name you gave to PackMu. LoadPackedRAM does the same thing as ReadPackedRAM, 
except it takes the data out of memory instead of from a file. 
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Maintainer's notes: 

PackMu lIses the library packages OP and ReadMu. 

Rpram llses the library package GP. 
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PeekPup is a small subsystem enabling one to peek at Pups going to and from a particular 
Ethernet host. It is intended as an aid in debugging new Pup software. 

PeekPup is invoked by the command 

PeekPup hostnumber filename 

where "hostnumber" is the Ethernet address (octal) of the host whose packets you want to 
spy on and "filename" is the name of a file to write the output on. The program then 
looks for packets whose Ethernet source or destination address is equal to "hostnumber", and 
buffers them in memory. For each Pup so processed, "!" is displayed on the screen. 
PeekPup terminates when any key is pressed, at which point it interprets the last 200 Pups 
received and writes the r~sult on the specified file. 

The output is mostly self-explanatory. The numbers in the left margin represent a 
milliseo)nd clock (with no particular starting value and wrapping around at 32768). For 
each Pup, a few lines of output are generated; the information about Pups sent to the host 
being spied upon is indented further than information about Pups generated by that host. 
Pup headers are fully interpreted, and Pup contents are displayed as eIther text or a series of 
octal numbers representing bytes; large Pups get only the initial portion of their contents 
displayed, followed by " ... ". 
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Pressedit is useful for combining Press files together, converting the Ears files genc:rated by 
Pub and Bravo into Press format, selecting certain pages from a Press or Ears file, or adding 
extra fonts to a Press file. The general com mand format is illustrated in the following 
example: 

pressed it foo.press fo a.press b.ears 2 5 c.press 3 to 7 9 meteor9/f 

This means "make a Press file foo.press from all pa~;es of a.press, pages 2 and 5 of the Ears 
file b.ears, and pages 3, 4, 5, 6, 7 and 9 of c.press; add font meteor9 to the fonts defined in 
foo.press". The resulting file will be arranged in the same order as the component input 
files. 

Examples: 

To convert all Ears file foo.ears LO a/fie foo.press in Press format: 

pressedit foo.press fo foo.ears 

To extract pages 3 alld 17 from a Press file long.press, and put them ill short.press: 

pressedit shorLpress fo long.press 3 17 

To extract pages 5 through 12 from foo.ears, and put them in short.press: 

pressedit shorLpress fo foo.ears 5 to 12 

To add fonts lo,go24 and hclvetica14 to a.press: 

pressedit a.press fo a.press log024/f helvetica14/f 

Here the arguments on the right hand side of the arrow may be given in any order. 

To make a blank, olle-page Press file containing all three faces of TimcsromanlO: 

pressedit blan kti mes.press fo timesroman10/f ti mesroman lOi/f timesroman lOb/f 

To append 10 the end of chal)3.prcss all the Press files with names fig3-1.press, fig3-2.press, 
fig3-3.press, etc: 

pressedit chap3.press 'f- chap3.press fig3-*.press 

Caution: when you combine files with Pressed it, try not to use different sets of fonts, or the 
same fonts in different orders. This will result in proliferatkm of font sets, making the 
fik more bulky and creating other minor sources of inefficiency. 
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Press Print Program 

The Print program can be used to print any Press file. Simply type: 
print filel.press file2.press <return> 
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If you type Is after a file name, the file will be saved on Maxc in Ears format. You 
may print more than one copy, as follows: 
print 5/c foo.press 

This will print five copies of foo.press. 

Printing is at present done via Maxc. If you are logged in to Maxc, you may print a 
Press file, 'foo.press,' on your Maxc directory by typing the following: 
ears foo.press < return> 

All of the normal subcommancls, for extra copies etc., are available. 
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Alto QED provides a subset of the facilities incorporated in the original QED 
implementation, the most notable omission being facilities for line editing. 

QED is designed to run on a 64K Alto. All of the body of text being edited is maintained 
permarh'ntly in core. This m~lkes for fairly rapid operatIon, but restricts the amollnt of text 
that can be edited to about 1500 lines of average BCPL program. The screen can display 20 
lines of text. 

Line numbers are not stored internally, but are computed by QED. Whenever text is added 
or deleted, the numbers of the lines following the alteration are changed accordingly. 

A complete list of command~; in QED is as follows. Here s, f, and. e are line numbers or 
expressIOns (set' below); c is the confirm character (carriage return). The user types the 
underlined text; commands may be typed in upper or lower case. 

eAppend.£ The following text is added after line e. 

s,fChange.£ r:he following text replaces lines s to f. 

sJDelete.£ Lines s to f are deleted. 

E>nish.£ Terminates editing and returns to the operating system. 

~!rsert.£ The following text is added before line e. 

s,ffV!ove a copy after ec A copy of Ii nes s to f is placed after Ii ric e. 

s,fOverwri~e old file name .£ Lines s to f are written onto the file which was last read 
or WrItten. . 

eRead from filenamec Text is read from file and is added after line e. 

sJSubstitute newc for oldc QED substitutes the new text for the old text wherever the 
~ old text lsfOund WIthin the given range. The number of substitutions is typed. 

s,fTransfer after ~£ Lines s to f are moved after line e. 

eWrite on filenamec Lines s to f are written alIt onto the named file. Note that this 
- command does not affect the contents of the buffer. 

s,fXchange newc for oldc Similar to Substitute, but the user must confirm each 
substituTIOn with C,(Ttherwise the substitution is not made. The line containing 
each occurrence of the old text is printed, with the text surrounded by double 
quotes. If ctrl-Q is typed instead of c, then no further substitutions are made. 

s,f / Lines s to f are I isted on the screen. 

e= The value of expression e is typed on the screen. 

QED allows expfi~ssions to be used in place of line numbers: thus e, sand f may be anyone 
of the fol1owing: 

a line r limber 
the symbol $, meaning the last line in the buffer; 
a period, meaning the current line; 
;tcxt; or 'text', meaning the next line following the current 
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one on which the given text occurs; 
:text, meaning the next line starti ng with the given text; 
an expression formed by combining the above, using the 
symbols + or space for addition, - for subtraction. 
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If s is omitted. QED assumes that the first line was meant; if f is omitted, it assumes the 
last line; both may be omitted ... thus a single comma is equivalent to 1,$, Le. the entire 
buffer contents. In addition the user may omit line numbers altogether: most commands 
will then assume that the current line was meant with the exception of \Vrite and Overwrite 
which assume the entift',! buffer; and Read and Append which assume that the last line was 
meant. 

The current line changes whenever text is read in, written Ollt, added or deleted. The 
commands Substitute, Xchange and = leave the line number unchanged; all others leave it at 
the last line of input or output or last line moved, with the exception of Delete which 
leaves it at the line after the deletion. The easiest way to reset the current line to a fresh 
position is to type the new line. To type: the line following the current one, type line-feed 
(LF); to type the previolls one, type t. 

T) start input to QED, type QED to the operating system, and then type A to apRend. 
Dlring input, you may erase the last character typed with Ctrl-A, the whole line with DEL 
or Ctrl-D, and retype the line being input with Ctrl-R. DEL wiIi normally cancel any 
command being typed. Input following Append, Change and Insert is terminated with Ctr1-
Z. 

Note: 

1. QED removes line feeds, rllhollts and nulls when reading from a file, and appends a 
line feed after each line when writing to a file. 

L Control characters within a file are invisible. 
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RAMLOAD 

RAM LOAD i!i a program that acts as a microcode loader, using the out.put of the microcode 
assembler Mu. SlIlce there are now two types of microcode memory for the ALTO, some 
distinction must be made. I-Iereafer, ROM means some combination of roms on the ALTO 
control board, and add-on goodies which hang on the end of the control board like 
debuggers with 512 words of ram. RAM means the extra board with 1K of ram which 
plugs into a slot in the processor. 

RAMLOAD gets its parameters from the command line and default values. If you do not 
specify a parameter, the default is used. In addition there are some global switches which 
d.o other useful thinos as explained below: 
GLOBAL SWITCHE:S (of the form RAMLOAD/switchlist) 

IR 

IV 

IC 

IT 

10 
IN 

compare the micro binary file against the contents of th:e RAM and display 
differences. 
compare' the micro binary file ngainst the contents of the ROM and display 
differences. 
compare the micro binary file against the contents of the constant memory and 
display differences. 
Test the RAM and extra R registers by writing random numbers and then reading 
them back displaying differences and addresses. 
Same as IT but do not test the R registers. 
Do not request Confirming (CR) for any operation. 

LOCAL SWITCHES (of the form foo/switch) 

IF 
1M 

Ie 
IV 

IA 

IS 

use foo as the name of the micro bi nary file. Default is "Ill NFl LE." 
lise foo as the name of the instruction memory in the micro bim: ry file. Default 
is "INSTRUCTION". . 
use foo as the name of the constant memory in the micro binary file. Default is 
"CONSTANT". 
foo is an octal number. Use it as the boot locus vector. Bit 15 corresponds to 
task 0 (enulator). 0 means run task in the RAM. Default is #.L77777 - keep all 
tasks in ROM. 
1'00 is an octal number, representing the base address of a 5 word area in the 
RAM which RAMLOAD can use for utility purposes. Default is the top 5 words 
(#1772). See warnings below about restrictions for specific operations. 
f 00 is an octal number interpreted as the be~inning address of the emulator main 
1008 (START for microcode hackers). Default is the current START address, 
#2 . 

Note :hat global switches IV, IC, and IT do the same things that ;V, ;C, and ;T do in 
DEB·\L. RAMLOAD in effect does a ;L, and also sets the boot locus vector. The IR 
global switch was added because it was easy and peoph! might want to see if the microcode 
got smashed after a fiasco. . 

V/hen RAMLOAD is called, it will first display what it thinks it is supposed to do as 
governed by the switches and defaults, ancl wait for a confirming carriage return. \Vhen 
this is received, it will attempt to open the rnicro binary file. If this is unsuccessful, it wiB 
put out a message to thn effect. Next, operations specified b:' global switches will be 
performed (If the micro binary file could not be or.enecl, the only tests possible are IT and 
10). If no global switches were set, the program will assume you wanted to load, and do so 
without waitmg for confirmation. Loading IS a three step operation in which the first step, 
setting the boot loclls vector, does not require an open mIcro binary file. This allows a user 
to change the boot locus vector without (cloading the RAM. by specifying a nonexsistant 
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file name for the micro binary file. The p~o~ram will report the value the vector is set to. 
Steps two and thre,:!, unsnarling the micro bInary file and loading its contents, oblt'iously 
require an open file and will caUSt: RAM LOAD to bomb if there i5 none. When the 
loading operation is complete, the number of instructions loaded, and the highest address 
will be reported ala DEI3AL. Next the program will ask if you want to boot, thus moving 
the tasks specified in the boot locus VE:ctor into the newly loaded microcode in the RAM. 
If you confirm. and if you have an Ethernet board. the machine will do a software initiated 
boot. Ilf you do not have an Ethernet, the boot wi II be a NOP, and a FI N ISH is executed. 
Hitting the boot button after the program is finished will work for those hermits who do 
not have Ethernets. 

The routine which reads the micro binary file expects the limited subset of block-types that 
DEBAL puts out. If it encounters an unusual block-type (3, 5, or 6) , it will endeavor to 
do the right thing, and continue on. When it is finished reading, if any unusual types were 
encountered, it will list how many of each it read. If the microcode was assembled using 
DEBAL, this is cause for grave doubts about the correctness of the file, since DEBAL will 
not currently generate these types . 

. Where the 5 word utility area is specified can hav~ profound (ie. potentially disasterous) 
effects on the machine's operation if you arc currently running from the RAM. \Vhile it is 
possible to load the RAM while executing in it, this is living very dangerollsly. However, if 
you must, observe the following caveats: 

* if constant memory is being checked, and you are executing out of the low 256 
locations, you are dead. 

* the 5 word utility area must be specified in a place you \vil1 not be executing from 
during the RAMLOAD program. RAMLOAD always saves any word in RAM it 
modifies for utility purposes, and restorES it when It is done, but while in use, it 
can have an arbitrary value. 

A number of things can cause fatal errors during execution. If one happens, an error 
message is written in the system display area, and the program is aborted. 
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A subsystem for checking and correcting disk packs is available as SCAVENGER. Invoke it 
with no parameters and It will give you an opportunity to (1) change disks and (2) prevent 
it from altering your disk seriously (see below). 

The scavenger does the following: 
1. Corrects header hlocks, prompting for G:>nfirmation. 

. 2. Corrects check sum errors, by re-writing whatever came in, prompting for 
confirmation. 

3. Discovers all well-formed files and all free pages. Any disk page (ex1:ept page 0) that 
is neither free nor part of a well-formed fill;:! is considered bad. 

4. Makes the serial numbers of all well-formed tiles are distinct. 
5. Corrects the system's notion of what pages are free. 
6. Corrects the system's latest serial number. 
7. Corrects the directory to contain precisely the well-formed files. If a directory entry 

point~; into a chain of bad pages it attempts to salvage the file. If need be a 
directory is created from scratch. 

8. Links all bad, unsalvaged pages toget ler as part of the file Garbage.$. 
9, Describes all changes to the disk in the file ScavengerLog, even those which were not 

actually performed. 
10. Corrects leader page information. Changes to leader pages should not cause alarm. 

The information there is used as a hint by various systems. 

The data in bad pages is not changed so you can attempt to reconstruct a lost file by 
suitable operations on Garbage.$, consulting Scaven.gerLog to interpret its contents. 

A horclessly smashed disk may be put back in shape by the following: 
. Invoke scavenger on a good disk and answer yes to "Do you want to change disks?" 

2. Replace the good disk with the bad one. 
3. Answer yes to "Is the new disk ready?" when the yellow ready light comes on. 
4. Answer yes to "May I al ter your disk to corret errors?" 
5. If FTP lives all your disk, the scavenger will offer to invok,e it rather than retuning 

to the executive. Once you are in Frp you can receive critcal files (like 
Executive.Run or SysFont.AI) or evacuate your disl~ by sending riles elsewhere. If 
the scavenger does not offer FTP, it is not there and you Will have to do some 
more disk suffling to retreive files; i.e. invoke FTP from a good disk and change 
disks after you are in. 

You should take precautions to avoid losing vital files (such as QUICKing your disk to 
another disk pack prior to running SeA VENGER). 
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The following. more or less independent, procedure can be used to recover vital files that 
might have been lost during scavenging. 

1. Invoke FTP on a good disk. 
2. At an early point in the dialogue replace the good disk with the bad one and wait 

for the yellow ready I ight to come on. 
3. Retrieve the needed files from MAXC (Executive.Run and FTP are the minimum 

required, f think.) 
4. Quit out of FTP. 
5. Run the scavenger. It will correct the DiskDescriptor file which became inaccurate 

during this process. 
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This simple subsystem attempts to obtain the date and time from a tim~ serve .. on the 
connected Ethernet. If it is successful, it sets the date and time in the operating system and 
also displays it. If unsuccessful, it displays an error message and prompts you to type in the 
date and time. 

This subsystem intentionally ha:5 the same name as the corresponding Alto Executive 
command 'SetTime ..... I • If your Alto does not know the date and time when the Executive is 
started, it executes an automatic SetTime command. If SetTime.Run exists on your disk, it 
will be run in preference to e(ecuting the Executive command 'SetTime ..... '. 

If SetTime.Run is unsllccessful in obtaining the date and time (which is unlikely unless the 
Ethernet is broken or your Alto isn't connected), it will ask you to type in the date and 
time in the form 'day-month-year hour:minute', e.g., '2-.Jc.n-78 19:15'. Additionally, it may 
ask you to enter the lo':;al time zone, which may be Eastern, Central, Mountain, or Pacific. 
(You may also enter '+' or ,_, followed by a tllne in the form 'hours:minutes' designating 
hours west (+) or east (-) of Greenwich.) 
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Swat i~i a deblH!ger meant to be lIs:~d with the ALTO o(?erating system. While many of its 
features are nCI>L oriented, it can be used on any NOVA code program. This document 
describe! version 18 of Swat. 

1. J nvocation 

Swat may be applied to any program running under the operating system after it has been 
installed (see .! nstallation below}. There are four ways of getti ng its attention: ' 

(1) Press the lowest, right-hand key of the ALTO keyboard, 
torether with the <control> and <shift> keys at the left. 

(2) Have ylJur program execute the c p-code 77400B. 

(3) Invoke the Resume/S command (~:ee below). 

(4) 

(5) 

Boot the file Dumper.Boot. normally by booting with the "OU" 
ke:rs depress,,!c.. 

Type <programname)/! to the Alto command processor. 

(6) Call the function CallSwat. Up to 2 arguments will be printed 
as B':::PL strings. Thus CallSwat("No more memory") 

The command has suffix action symbols, all control characters (e.g. 1'C).. un" is any BCPL 
expression (see Ex ressions below), "$" is escape except where noted, 'cr" means carriage 
rewrn, "If" mE ans me- ee . 

2.1. Displaying cells 

n1'D prints the contents of n in decimal 
n1'l prints the contents of n as two 8-bit bytes 
n1'N prints the contents of n as a NOVA instruction 
n1'O prints the contents of n in octal 
n1'S prints the contents of n as a pair of characters 
n1'V prints n (in octal) rather than its contents 

The last cell printed is called the o~ cell. 1'0, 1'D, 1'1, 't N, or 1'S alone re-prints the open 
cell i:n the appropdate format. IT you-wIsh to print out a number of cells, beginning wit.h 
the open cell, say n$1 D, n$1'I, etc. This command will not change the identity of the open 
cell. 

If (1' J) prints the contents of the next cell (after the open one} in the same mode. 

tW prints the cell before the open cell. 
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t E treats tile open call as a NOVA instruction, computes its effective address and 
pri n ts its can ten ts. 

!O2. Changing cells 

rhe contents of the open cell (if there is one) may be changed by typing an expression for 
·he new v.:t1ue 1:'01l0wcd by a cr or If. 

J.3. Running the program 

t P resumes the program, i.e. proceeds. 

n to resumes the program at n, i.e. goes there. 

<eO>S< tl >$ ... $<en > tC calls procedure <eO> wit.h parameters <el > .... , <en> (n < 6), If you 
. wish one of the arguments to be a BCPL-format stflilg. mcrely enclose it in 
quotes. Thus Open~ile$"Com.Cm."tC will return a stream on the file. 

t U restores the llse(s screen. Hi tti ng the break key bri ngs back Swat. 

t K forces the user programs to abort. 

t4. Break Points 

n t B sets a break at n 

t B set a break c.t the open cell 

O$n't B deletes thc break at n 

O$$t B delet~:s all breaks 

$$t B prints all broken locations and checks that they haven't been clobbered. 

$7' P removes the current break and proceeds. 

n$tP sets a break at a BCPL return point in the stack somewhere and proceeds from 
the present break. The parameter 11 specifies the frame. Thus if tT typed out 
0:000+56 1:HAM+5. 1$t P would sct a break at HAM+6 and proceed. 

!o5. Stack Study 

tT prints the current PC and all return addresses in the call stack (symbolically), 
until an inconsistency is found in the stack. After each return address is listed 
the parameters passed to the procedure that will be returned to. Thus, if you 
see an entry like "3: Findlt+4)--(14 ] T~'777 )". the procedure Findlt was called 
wi th arguments 14b and -1. 

ntT prints n (or . less) return addresses. 

nt F I?rints the parameten; of the nth latest stack frame and sets the pseudo symbol 
'$" (not escape) equal to the base of that frame. If tT displayed something 
like O:FOO+3, l:BLETCH+IO" .. Type 1 tF to s(:e the parameters that were 
passed to BLETCH. $ is set to the base of BLETCH's frame. 
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.!.6. Symbol table 

tY prompts to get a symbol file. Type the name of the subsystem that'G running. 
(If BLDR created the file FOa it abo created FOO.SYMS which gives the 
locations of all the static names. Only statics can be used in Swat.) 

.L7. Save/Restore 

tQ saves the current SW ATEE on a file (prompts) (see below) 

t L make:; a (prompted for) file the current SW A TEE (see below) 

~.8. The Spy Facility 

rhe S[·y ca', be used to estimate where the time is going on a percentage basis. (It samples 
.·.he PC every 30-nilliseconds). 

i1) Type t X and Swat will display how much user memory it needs for. the metering 
code and tables. 

Probe around to find a block of storage of the required size, and tell Swat by typing 

ntX 

where n is the first word of the block. 

13) Proceed to run the program. 

14) Ono:'e Swat gets control again you can type 

$tX 

to display the results and terminate the spying activity, or 

$$tX 

to display the results so far and continue the spying . 

. !.9. f\1 iscellaneolls 

$tY 

ntR 

\Vill prompt for the name of a (text) file from which Swat commands should 
he taken. Reading will continue across "proceed~;" from breakpoints, but will 
b~ aborted if Swat is invoked by the keyboard or by the standard break-point 
trap (77400b). . 

Prints out the value of an R or S register n. You must have a RAM for this 
to work, and n cannot be 37b or 77b. 

!.lO. Examples 

{"OtD prints the value of X in octal, then decimal. 

::;'UNC+3+t N If If prints instructions 3, 4, and 5 of FUNe. 

l t07 sets location 1 to 7. 
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sets a break at LABEL 

sets a break at location 7562B 

calls the (user) function SQRT (the returned value is printed) 

transfers to the third instruction after LABEL. 

prints the PC 

prints the parameters- of the most recent cal I 
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2tF 

$1'0 

prints the parameters of the third most recently called procedure; then 

prints the saved stack pointer (FLAST) 

$+ltO prints the return address (FRET) 

~;+6tO prints the first local (if the procedure has 2 parameters). 

3. Expressions 

Expressions are as in BCPL with the following exceptions 

\ 
I 

means exclusive or 
means remainder 
means Ishift for positive arguments, rshift for negative 
means NOT 

A string of digits is interpreted as octal unless suffixed by a"." 

$ (not escape) is the base of the last opened stack frame (see t F above). Initially it is thl;! 
last frame . 

. is the last opened cell 

.PC is the address (sic) of the PC 

.. ACl, ... ,.AC3 are the addresses of the accumulators 

.CR Y is the address of the carry bit 

No function calls in expressions. 

No relational operators (e.g. EQ) 

No conditional expressions 

No I v operation 
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3.1. Examples 
.- I to prints the ceO I before the currently open ·celL 

.+ltO 

. AC1 t06 

.PCt072 
tP 

is like line-feed . 

sets AC1 to (i 

is like 72tO 

.PCtO If If If If prints the PC and the AC's 
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The conventions for expression evaluation are not truly BCPL-Iike. "FtO" will print the 
first instruction of F if BLDR thought it was a procedure or label, but print the contents of 
sta.ic ceIl F if BLDR thought it was a variable. If.F started life as a variable, but had a 
proc<:dure assigned to it you must. calI it by "@FlC" instead of "FtC". 

4. Resllmable Files . 

The file :)'N ATEE is a snapshot of a running program and can bE: saved for subseqent 
resllmpjon or examination. YOll can create a <::opy of SWATEE by llsing COpy or, if you 
are in Swat, typing t L and giving a file name. This copies S\VATEE to the named file and 
appends some information Int.ernal to Swat -- the current symbol table and break point 
c1ata. 

There are several ways to restart resllmable files: 

1. Press the boot button vl'hile holding down the keys for the file. 

2. Type thl:! comllland (it is interpreted by the command processor) 

RESUME file 

If "file" is omitted SWATEE is assumed. 

RESUME/S file 

writes file onto SW ATEE and invokes Swat. 

3. \Vhile in Swat, type tQ and give a file name. The file is copied onto SW ATEE and 
Swat's internal information is restored to whatever was saved by the t L command that 
(reated the file. If:he file Vias· created in some way other than t L, the internal 
information is reset to an empty state. 

5. Invoking Swat with the Boot Button 

At any time. press the boot button whilc holding down tht key:~ for the file Dumper.Boot 
(hopefully "DU"). This writes the existilH!, mcnory onto S\VATEE with the omission of page 
o which is lost. Also the display word (420) is cleared. Finally, Swat is invoked. 
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Swat contains some facilities to aid in pnntmg error messages. Because the Swat resident is 
almost always present when a program is running, an error mess.lge can be printed by 
simulating a Swat "break:' and letting the Swat program decipher the error specification and 
print a reasonable message. 

If Swat is invoked by the #77403 trap instruction, the contents of ACO are taken to be a 
pointer to a BCPL string for a file name; ACI is a pointer to table [ errCode%ClearBit; pi; 
p'2; p3; p4.... ], where errCode (0 Ie errCode Ie 32000.) is an error code, the piS are 
'parameters," and ClearBit is either #100000 (clear the Swat screen before printing the 
message) or 0 (do not clear). 

The intended use is with a BCPLprocedure like: 
. let BravoError(code, pI, p2, nil, nil, nil) be 

~ode=code%U~;erClearScreen Bit 
(table [ #77403; :ft1401 ] )("bravo.errors", Iv code) 

/ / do a "fi n ish" here if fatal error 
] 

The error mes:;ages file is a sequence of error messages, searched in a dumb fashion. All 
error message is: 

a. An un~;igned decimal error number (digits only) 
b. Followed optiollally by: 

C Always clear the screen before printing the message 
M (see below) 
L Log the error via the Ethernet. 

c. Followed by a <space>. 
d. Followed by t.ext for the message, includinf; carriage returns, etc. 
If you wish to refer to a parameter, give: 

$ . 
followed by a digit to specify the parameter number (1,2, .... ) 
followed by a character to say how to print the parameter: 

o = octal 
o = decimal 
S : string (parameter is pointer to BCPL string) 

(e~:ample: $lD will print parameter 1 in decimal) 
e. Followed by $$ 

After the message is tvped, if M was spl~cified, the message "Type <control) K to kill, or 
<control>P to proceed.'l is typed out. 

. 7. Parity Error Information 

\Vhen the All(> detects a parity error, Swat is usually invoked to print a mEssage about the 
detai Is of the error. It 1 hen attern pts to "log" the e.Tor wi th an Ethernet server responsible 
for keeping maintenance information. [f the server is not operating, or if your Alto is not 
connected to an Ethernet with such a server, simply strike the "Swat" key « blank·~bottom », 
and the familiar "#" will appear. 

In many cases, you will want to continue execution of your program after a parity error is 
detected. Simply type <control)P to Swat. 
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Get the file InstaIlSwat.Run. Then invoke it to will create SWAT (the debugger), SW ATEE 
(the swapout file for the user's memory image), and Dumper.Boot. InstallSwat.Run may be 
d'.;'leted after it has been run once. Use BOOTK EYS to discover the keys to depress for 
Dumper.Boot. If the answer is not "DU" invoke 

MOVETOKEYS Dumper.Boot DU 

9. Caveats 

1. Sft'at has about lk of resident code in high core. This code is not changed when new 
sutsystems come in. Therefore re-boot if it seems to be in a bad state. 

2. Instruction 77400B is used for breaks, and location 567B (in the trap vector) is used. 

3. Interrupt channel 8 (01)4008) is used for keyboard interrupts. 

4. The resident disables interrupts on entry and enables them on exit (clobbering 500B) so 
putting breaks in non-interruptable code is dubious. 

5. A program fetching data from a broken location will get 77400B. 

6. V/hile most interrupt routines are reasonably polite and always resume the interrupted 
code where it left off, the politeness of Swat's keyboard interrupt is entirely in the hands of 
the person at the controls. If he re-starts by saying l' P, all goes well; but he may say 1'0 or 
tC. Therefore 

(1) You should disable the keyboard interrupt by anding 77377B into 453B during 
critical sections of code (once they are debugged). 

(2) Expect occasional anomalies after 1'C or 1'0 is used. 

7. The mappings between symbols and addresses ar';:! naive about BCPL's block structure 

a) If a symbol is defined twice or more you get the lowest address. 

b) An address is mapped into a procedure name plus a displacement for symbolic type 
out (e.g. for t f). If procedure A is defined inside procedure B, most of B's 
addresses will be typed as if they were A's. 

8. If a disk error ~revents swapping the offending disk control block and label are displayed 
in the "boot-lights' manner. 

9. Locations 700 throllgh 706 are used to save the reg~~iters before each swap. 

10. If a file created all a different disk is resumed by booting, invoking Swat may not work 
because S\VAT and SW ATEE may not reside at the same cTi:~k add resses on the different 
disks. This difficulty does not occur if the RESUM E command is used. 
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Software and Utilities for Trident Disks: 
Tfs and Tfu . 

1. I n trod llction 

This document describt:s Bcpl-based software for operating any of the family of Trident 
disk drives attached tCI an Alto using a "Trident controlier card" (the software presently 
deals with the T-80 and T-300 models). Hardware and diagnostic information can be found 
in the document "Trident disk. for the Alto" (on <ALTODDCS)TRlDENT.EARS), by Roger 
Bates. 

The software documentation is divided into three parts: (1) a brief "how-to" section 
descri~i!lg th,~ software package availabl~ for opefa~ilig the Trident; (2) a sec.tion describiryg 
the utIlIty program· Tfu; and (3) a sectIon descnblllg the software package 1n more detail. 
There is a short revision history at the end. (Documentation for the Triex program, 
formerly includ(d here, has been eliminated. Triex is now needed only for hardware 
checkout and is not required. during normal operation.) 

The Tfs rackage and utilities all assume that the disk is to be formatted with 9 sectors per 
track, 1024 data words per sector. Thus a 1'-80 disk has a capacity (815 tra:ks. 5 surfaces, 9 
sectors, 1024 words per sect0r) of ~6.675 pm;es or 37,555,200 words. A T-300 (19 surfaces 
rather than 5) has a capacity of 139,365 pages or 142,709,760 word:;; however, due to the 
restriction of virtual disk addresses to 16 bIts, a single file system may utiliz,~ only about 47 
percent of this capacity, and it is necessary to construct multiple file systems in order to 
make use of the entire disk. 

Because of bandwidth limitations, it is unwise to operate the Trident disk while the Alto 
display is on. Although the Tfs package will save the display state, turn it off, Tun the disk, 
and restore the display for e\'ery transfer, the user may prefer to turn the display off 
himself. The rfs management of the display causes the screen to flash objectionably 
II' henever frequent calls to Tfs are underway. 

The present version of t.he software cor forms to the new Alto time standard and runs only 
.mder Operating System version 14 or newer. 

2. Trident File System (Tfs) software package 

The software for oper:ating the Trident di~;k is contained in <Alto)Tfs.Dm, and consists of 
the follo\Vin~. relocatable files: TfslniLBr. TfsBase.Br, TfsA.Br. TfsWrite.Br TfsCreate.Br, 
TfsClose. t~r, ffsDDMgr.Br, TfsNewDisk.Br, TfsSwat.Br, and TriConMc.Br. The definitions 
file Tfs.D is also included. 

Included also are the Trident microcode source files, TriConMc.Mu and TriConBocly.Mu. 
These are needed if you want to load other microcode into the Ram along with the Trident 
microcode. 

The LoadRam.Br file, formerly included as part of the Tfs, is now available as a separate 
package. 
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2.1. Initializing the l!licrocode 

Operating the Trident: requires special microcode that must be loaded into the RAM before 
disk activity can start. The procedure LoadRam will load the RAM from a table loaded 
into YI)ur program (it is actually part of TriConMc.13r). It will th\!n "boot" the Alto in 
order to start the appropriate micro-tasks in the RAM. (This booting process is "silent" -­
it does not re-load Alto memory from the file Sys.Boot, bllt instead lets your program 
continue.) The standard way to call LoadRam to loael the Trident disk microcode is: 

external Disk Ramlmage 
external LoadRam 

let resull=LoadRam(DiskRamImage, true) IILoad and boot 
if re~lIlt Is 0 then 

~s("The Alto has no RAM or Ethernet board.") 
\Vs(" Cannot operate Tride:nt") 
finish 
] 

After LoadRam has returned successfully, the code of LoadRam and TriConMc may be 
overla id wi th data -- they are no longer needed. 

V/hen exi ting a program that has micro-tasks active in the RAM, it is helpful to "silently" 
boot the Alto so that all micro-tasks are returned to the RO~Il. If this is not done, 
subsequent use of the RAM may cause some running micro-task to run awry. To achieve 
the "silent boot," simply call the procedure TFSSilentBootO at 'Lnish' time or as part of a 
'.Jser finish procedure'. 

For further information, consult the LoadRam package documentatio.ll. 

2.2. Initializing the Trident drive 

Once the RAM has been loaded, the Trident disk can be initialized. The procedure TFSInit 
will do this, provided that a legal file structure has previously been established on the drive 
(st:e Tfu Erase, below). The procedure returns a "disk object," a handle which can be used 
to invoke all the disk routines. This disk object (or "disk" for short) can be passed to 
various Alto Operating System procedures in order to open streams on Trident disk files, 
delete Trident disk files, etc. 

tridentDisk = TFSlnit(zone, allocate [false], driveNumber [0], ddMgr [0], freshDisk [false]) 

zone 

allocate 

You must [)rovide a frce-storage pool from which memory for the disk object 
and possib y for a buffcr window on the disk bit table can be seizeJ. The 
zone must obey the normal ccnventions (see Alto Operating System Manual); 
zone~; created by Initial izeZone are fi ne. 

This flag is true if you wish the machin~ry for allocating or de-allocating 
disk space enabled. If it is enabled, a small DDM~r object alld a I024-word 
buffer will be extracted from the zone in order to Duffer the bit table (unless 
you supply a ddMgr argument, described below). 

driveNumber This argument, 'Nhich defaults to 0, specifies the number of the Trident disk 
drive being initialized. If the drive IS a T-300, the left-hand byte ~;pecifies 
the number of the file system to be accessed on that drive, in the range 0 to 
2. (For f lIfther information, con:wl t the section en ti tied 'Disk Format'.) 

ddMgr This argument, which defaults to 0, supplies a handle on a 'DiskDescriptor 
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freshDisk 

triden":Disl. 

Manager' (DDMgr) object, whose responsibility it is to manage pages of the 
Disk Descriptor (bit table), which, on the Trident, mllst be paged IIlto and out 
cf mcmory dlJe to its considerable size. If this argument is defaulted, a 
separate DDMgr win be created upon each call to TFSlnit, at a cost of a little 
over 1024 v'ords. If you intend to have multiple Trident drives open 
si m ultancously, you may conserve memory by fi rst Issui ng the call 'dd Mgr = 
TFSCreatcDDMgr(zone) and then passing the returned pointer as the ddMgr 
argument in each call to TFSlnit, thereby permitting the single ddMgr to be 
shared among all drives. (This argument is ignored unless the allocate 
argumcnt is true.) 

tJormally, TFSInit attempts to open and read in the DiskDescriptor file in 
order to obtain information about the file system. However, if fresh Disk is 
true, this operation is inhibited and the corresponding portions of the disk 
object are set up with default values. This operation is essential for creating a 
virgin file system. 

The procedure returns a disk object, or 0 if the Trident cannot be operated 
for some reason. The most likely reasons are: 

1. No Trident disk controller plugged into the Alto. 

2. No such disk unit, or disk unit not on-line. 

3. Can't find SysDir, can't open DiskDescriptor, or DiskDescriptor format is 
incompatible. (These errors can't happen if fresh Disk is true.) 

Important: If the AC power to drive 0 is turned off or no drive 0 is 
connected, it is not possible to operate any drive. (Drive 0 need not be on­
line, however.) This is due to a hardware bug that has been deemed too 
diffic lilt to fix. 

A":-'ler TFSInit hm; been executed, the code can be overlaid, as it is not used for normal disk 
operation. 

2.3. ~.19sinK the Trident disk 

\tYhen all operations on the disk are completed, the TFSClose procedure will insure that any 
important state saVEd in Alto memory is correctly written on the disk. This step can be 
omitted if the 'allocate' argument to TFSlnit \vas false (assuming you don't mind the loss of 
the storage that was extracted from 'zone' by TFSlnit). 

TFSClose(tridenlDisk, dontFree [false]) 

The second argument is optional (default=false), (nd if true will not permit the 
DiskDescriotor Manager (DDMgr) to be destroyed. This option is useful in conjunction 
with the 'dclMgr' argument t.o TFSlnit. 

lAo t:xample 

Following is an ·example that uses the Trident disk system and dcmonstrates the procedures 
c1escribc( above. Note that thc call~ on operating system disk stream routincs all pass a 
private zone to lise for stream structures, rather than the default s),sZonc. The reason is 
that streams on Trident disks require large buffers (1024 words) which quickly exhaust the 
avai lable space in sysZone. I n add i tion, the stream rOllti nes wi II conslime more slack space 
when operating the Trident disk than they do when operating the standard Alto disk. 
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Since the Alto OS does not know about Trident disks. a caIl to Swat will not properly wait 
for all Trident transfers to complete, with consequent undefined results. This problem is 
easily remed ied through use of an assembly-language Swat context-switching procedure 
TFSSwat, which is included as part of the TFS package. The example shows how it is set 
lip. 

IIExample.bcpl -- TFS Example 
IIBldr Example TfsBase TfsA TfsWrite TfsCreate TfsClose TfsDDMgr 
I I TfsSwat Tfslnit LondRam TriConMc 

get "streams.d" 

external r 
TFSlnit 
TFSClose 
TFSSi lentBoot 
LoadRam 
DiskRamlmage 

Open File 
Closes 
Puts 
DeleteFile 

In i tial izeZone 
SetEndCode 
TFSSW3 tCon textProc 
IvUserFinishProc 
IvSwatContextProc 
] 

static [ savedUFP; savedSCP; TFSdisk = 0 ] 

let TryltO be 
[ . 

let dnveNumber=O 
let zonevec= vec 3000 
let TFSzore = In i tial izeZone(zonevec, 30(0) 

IIInitialize the RAl'v1: 
let res=LoadRam(DiskRamImage, true) 
if res Is 0 then [ Ws("Cannot load the RAM."); finish] 

IISet up to cleanly 1'i n ish or call swat 
5.aved U FP :: @lvUserFinishProc 
@lvUserFinishProc :: MyFinish 
savedSCP :: @lvSwatContextProc 
@lvSwatContextProc :: TFSSwatContextProc 

Illnitialize the disk: 
TFSdisk :: TFSlnit(TFSzone, true, driveNumber) 
if TFSd isk eg 0 then 

[ Ws("Cannot operate Tricit!nt disk"); finish] 

IIReclaim space used bv initialization code: 
SetEnclCode(TFSInit) IIOverlay TFSinil., LondRam, TriConMc 

IINow we are ready to operate the disk: 
DeleteFile("Old.Uad", 0, 0, TFSzone. 0, TFSdisk) 
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] 

let s=OpenFile("New.Good", ksTypeRead\Vrite, 0,0,0,0, 
TFSzone, 0, TFSdisk) 

for i:::1 to 1000 do 
for j=l to 1000 do Puts(s, $a) /IWrite a million bytes! 

Closes(s) 

finish 

and MyFinishO be 

[ if TFSdisk ne a th·:!n TFSClose(TFSdisk) 
@lvUserFinishProc = savedUFP 
(@lvSwatContextProc = savedSCP 

.] 
TFSSilentBootO 

3. Trident File Utility, Tfu 

The Tru utility (saved on <Alto)Tfu.Run) is lIsed to certify a new Trident pack for 
operation, to initialize a pack with a virgin file system, and to perform variolls file cooying, 
deleting. and directory lIsting operations. Commands are given to Tfu on the conimand 
line: immediately f(tllowing the word "Tfu" is a sub'-command name (only enough characters 
of a sub-command are needed in order to distinguish it from other sub-commands), 
follo\\ed . b l } optional ar.guments. Several subcommands may appear. on one command line, 
separated by verticai bars. Thus "TFU Drive 1 I Erase" will erase drive L There must be a 
space on each side of the vertical bar. 

In what follows, an "Xfile" argument is a filename, perhaps preceded by a string that 
specifies which disk is to be m.ed: 

s:name.extension 
tn:name.extension 
name.extension 

-- use sta ndard A I to system disk 
-- use Trident drive n (n=O to 7) 
-- use default disk (Trident) 

The "cefault disk" is always a Trident drive; the iC:entity of the drive is set with the Drive 
command. 

TFU DRIVE drive~·lumber 

This command sets the default Trident drive number to lise for the remainder of the 
command line. The default drive is effectively an 'argument' to the CERTIFY, 
ERASE, DIRECTORY, CONVERT, and BADSPOTS commands. (On a T-300, file 
systems 0, I, and 2 are specified as 'x', '40x', and '100x', where 'x' is the actual unit 
number.) 

TFU CERTIFY [passes] 

This command initializes the headers on a virgin Trident disk pack, then funs the 
specified n umber of passes (default 10) over the enti rc pack, testing it usi ng random 
data. Any sector exhibiting an uncorrectable ECC error, or correctable EeC errors 
on two or more st:parate uccasions, is permanently marked unusahle in the pack's bad 
page list. Thi:; information will survive across all subsequent normal fIle system 
operations (induding TFU ERASE), but may be clobbered by the Triex program. 
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This command should be executed on every new Trident pack before performing any 
ott.er () perations (such as TFU ERASE). 10 passes of TFU CERTI FY are adequate 
for reclsonably thorough testing, though more are recommended for packs to be used 
in applications requirIng high reliability. The running time for TFU CERTIFY is 
approximately 3 mInutes per pass on a T-80 and 9 minutes per pass on a T-300. 

TFU CERTIFY may be terminated prematurely by striki~ any character to get its 
attention, then typing 'Q'. Subsequent runs of TFU CER I IFY will not clobber the 
existing bad page information but rather will append to it. It is recommended 
(thougl~ not necessary) that TFU CERTIFY be executed before each TFU ERASE so 
as to pick up any new bad spots that may have developed. 

TFU CERTIFY ordinarily asks you to confirm wiping out the disk before going 
ahead and doing so; however, the IN global switch may be used to indicate that no 
confirmation is necessary. 

TFU BADSPOTS 

Displays the addresses of all known bad spots on the disk pack mounted on the 
default drive. 

TFU ERASE [tracks] 

This command initializes (or reinitializes) a file system on the pack mounted on the 
default Trident drive, after asking you to confirm your destructive intentions 
(overridden by the IN global switch). The tracks argument specifies how many 
tracks of the drive are to be included in the file system; it defaults to the maximum 
possi ble. If smaller n umbers are used, the in i tial ization is correspond i ngly faster. In 
any case, tracks beyond the one specified are available for use outside the confines of 
the file system~ (Note that one 'track" is 45 pages; this corresponds to one cylinder 
on a T-80 and to nothing in particular on a T-3bo.) 

The disk pack should previously have been initialized and tested by means of the 
TFU CERTIFY command. 

TFU COPY Xfile ~ )(file 

This command copies a file in the direction of the arrow. The destination file may 
be optionally followed by the switch ie, in which case (provided itis a Trident disk 
file). the file will be allocated on the disk at consecutive disk addresses. (Note: More 
precisely, an attempt will be made to perform Stich an a:l1ocation. If the attempt 
fails, you will sometimes get an error message. The best way to verify that a file is 
contiguolls is to use t.he "address" command, below.) 

TFU CREATEFILE Xfile pages 

This command creates a contiguous file named Xfile with length "pages." 

TFU DE LETE Xfile 

This command deletes the given file. 

TFU DIRECTOR Y [Xfile] 

This command lists the directory of the default Trident drive on the file Xfile; if 
Xfile is omitted, each entry will be typed on the display. \Vhen the display fills lip 
or the listing is finished. Tfu waits for you to type any character before proceeding. 
A somewhat more verbose listing can be achieved with TFU DIR/V. 

TFU ADDRESS Xfile 
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This command reads the entire file and prjnts a list (in octal) of virtual disk 
addresses of the file pages. Typing any character will proceed to the next outPLIt 
line. 

TFU CO~~VERT 

An incompatible change in the format of DiskDescriptor was made in the Tfs release 
of July 24, 1977. The current Tfs software will refuse to access Trident disks written 
in the old format (specifically, TFSlnit will return zero). The TFU CONVERT 
command reformats the DiskDescript,)r to conform to current conventions (it is a 
no-op if applicd to a disk that has alrcady been converted). Once you have 
converted all your Trident disks, you should take care to get rid of all programs 
loaded with the old Tfs, since the old Tfs did NOT check for version compatibi lity. 

TFU EXERCISE passes drive drive drive ... 

Thi~: command e:nbarks on a lengthy "exercise" procedure; it is repeated 'passes' times 
(default=lO), and uses the disk drives listed after 'passes' (if none are specified, all 
drives that are on-line are used). It operates by making a series of fileS (te~t.OOl, 
tesL002 etc.) on the disk packs. and performing variolls copying. deleting, writing and 
positior.in o operations. The files are deleted when the exercise finishes. It is not 
essential that the packs be fully erased initially; the procedure for building test files 
will try to fill up .the dis:<, just short of overflowing. The test takes 20 to 30 
minutes per full pack per pass. '. 

One or more of the following global switches may be soecified (i.e., a command of 
the form TFU/switcl, EXER ... ): . . 

IW Use a systematic data pattern when writing files, rather than arbitrary garbage. 

Ie Carefully check the data read from the disk (implies I\V). Usc of this switch 
makes the test run considerably slower than normal. 

ID Leave the display on during TIident disk transfers. This causes data late errors 
to occur and thereby exercises the error recovery logic. 

IE Turn the Ethernet on dl'ring Trident disk transfers, with results similar to 10. 

4. The Tfs software package in more detail 

If programmers wish to interface the tht! Trident disk at levels lower than Operating System 
. streams, the Tfs package provides ·an additional interface. The "disk" object created by 
- TFSlnit has a nUIl1.ber of abstract operations defined on it, which the Tfs package 

imr1lem; nls. Docllr;lentation fOor these operations can be found in the Alto Operating System 
Manual in the section labeled "Disks and Bfs." The catalog of available procedures is: 

In TfsBase.Br and TfsA.Br: 
AclOnDiskPages(disk, CAs, DAs, .... ) 
ReaIDiskDA(c1isk, vda, .... ) 
VirtualDiskDA(di~k, .... ) 

In Tfs\Vrite.Br: 
\VriteDiskPagcs(disk, CAs, DAs, .... ) 
AssignDiskPage(disk, vda)* 

In TfsCreate.Br 
CreateDiskFile(disk, name, .... )* 
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The items with *'s following may. be invoked only if the disk object was created with the 
'allocate' argument set to true. WriteDiskPages may be invoked even if 'allocate' is false, 
provided it never allocates new di~.k space. It should be noted that the standard Alto 
Streams pLckage invokes WriteDiskPages even for files opened for reading only, and that 
TFSlni1. uses Streams to read in the DiskDescriptor. Hence it is necessary that all of the Tfs 
modules (TfsI3ase, TfsA, Tfs\Vri1.e, TfsCreate, a.nd TfsDDMgr) be loaded in order to avoid 
undefined 'external' references. However. after initialization is complete, the space occupied 
by TfsCreate and TfsDDMgr may be reclaimed if you do not intend to allocate or delete 
pagES. and TfsWrite may be discarded if you are not using streams but rather are caBing 
ActOnDiskPages directly. 

The TfsWrite and TfsCreate modules require that TfsDDMgr.Br (or some equivalent) be 
loaded. This module provides the standard primitives necessary for managing the 
.DiskDescriptor. The DDMgr is an 'object', so it may be replaced by one of your own 
devising so long as it provides equivalent operations. An example of this would be to 
manage pages ot the DiskDescriptor as part of a more general virtual memory mechanism 
(perhaps through use of the Alto YMem package). A complete descrtption of the required 
DDMgr operations may be found as comments at the beginning of TfsDDMgr.BcpI. 

In addition to the standard "actions" defined in Disks.d, T1's permits the following. These 
actions are defined in Tfs.d and are available only on Trident disks. 

DCread Ln D Read header, read label, no data. 

DCreadnD Check header, check label, no data. 

DCwri tcLn D Check header, wri te label, no data. 

These actions neither read nor write the data record and therefore do not require a buffer 
to be provided. 

CreateDiskFile has a special feature for operating the Trident disks -- an optional seventh 
argument. If this argument (pageBuf) is present, it i!; assumed to point to a 1024-word 
buffer that will be lIsed to create the leader page for the file. This feature may be used to 
save stack space in CreateDisk file and/or to write interesting data into the portion of the 
leader page not lIsed by the file system (only the first 2.56 words are used by the file system; 
the remainder has no st.andard interpretation). 

VirtualDiskDA returns filIlnDA as the virtual address for a real disk address that is either 
illegal or outside the confines of the file system . 

. The procedures for creating and destroying the disk object, TFSlnit and TFSClose, were 
expIalf1ed above. The procedure TFSWriteDiskDescriptor(disk) will write out onto the disk 
all vital information about the disk that is presently saved in memory. If you write 
programs that rlln the disk for extremely long periods of ti me, it is wise to write the disk 
descriQtor occasionally. The only automatic. calion TFS\VriteDiskDescriptor is performed 
by Tr ... SClose. 

Tfslnit.Br contains a procedure TFSDiskModel(disk) that returns the model number (80 or 
300) of the drive referenced by the disk handle. This is useful in deciding whether to open 
a second or third file system on a T-300. . 

A lower level of access is permitted wi th the routines TFSlnitiaIizeCbStorage, TFSGetCb, 
and TFSDoDiskCommand, analogous to the Bfs routines described in the Operating System 
Manual. Users of these routines may wish to retrieve source files for the Tfs package and 
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examilw the definitions in Tfs.D and the actual disk operation in some detail. Sources are 
on (/\.lloSOul"ce)TfsSolirces.Dm. 

4.1. TFSNewDisk 

The TFS],'JewDisk procedure, d·efined in TfsNewDisk.Br, "erases" a disk (formatting it and 
making all its pages appear free) and creat.es a virgin Alto file system (SysDir and 
DiskDescriptc,r). It is called by: 

success = TFSNewDisk(zone, driveNumber [0], diskSize [default]) 

The zone passed to TFSNewDisk mllst be capable of supplying about 3500 words of storage. 
If the drive is a T-300, the driveNumber may include a file system number (0 to 2) in Its 
left hyte, as is the case for TFSlnit. The diskSize argument is the number of disk pages to 
be included ir, the file system; it defaults to the maximum possible, which is all of aT-EO 
or a little less than half of a T-300. TFSNewDisk returns true if successful. 

4.2. DiskFindHole 

The procedure DiskFindHole, in DiskFindHole.Br, can be used to locate a "hole" of 
available space in the disk bit table. The caB: 

virtmJ DA=DiskFindHcle(d isk, nF'ages) 

will attempt to locate a contiguous hole nPages long. If it fails, the procedure returns -1, 
othen1,'ise the virtual d isl~ address of the first page of the hole. 

In order to create a contiguolls file, it is first necessary to create the minimal file with a 
leader page at the given (lisle address and then t.o lise Operati ng System or Tfs routines to 
extend the file properly. The first step is achieved by calling TFSSetStartingYDA(disk, vda). 
where 'vda' is the desired disk address (i.e., the result returned by DiskFindHole). ThIS 
valll'~ will be used to bias the selection of an initial disk address for the leader page. Once 
the file is crea:ed, it is wise to extend it to its final length immediately, as other disk 
allocations might encroach on the "hole" that was located. 

For eX2.mple, if we are lIsi 19 the Operating System, we might proceed as follows: 

let nPages=433 1 l~lImber of data pages needed. 
let vda=DiskFindHole(TFSdisk, nPages+2) 

11(+2= 1 for leader, 1 for last pave) 
if -Ida eq -1 then ( Ws("Can not fi nd a hole big enough f) ] 
T FSSetStarti ng V DA(TFSd isk, vda) 

let s=Open Fi le("New.Con t igllOllS" ,ksType \Vri teOn ly,O, ver New,O,O,O, 
TFSzone, 0, TFSd isk) 

PositionPage(s, nPages) IIt\fake the file the right length 
Closes(~,,) 

5. File structure on the Trident disk 

The file structure built on the Trident disk by Tfs{Trident File System) is as exact a copy 
of the Alto file structure built Bfs (Basic File System) as is possible. Certain exceptions are 
presen': due to hardware and microcode differences. The Alto Operating System Reference 
Manual should be consulted for all file formaLS and internal information not presented here. 
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5.1. Disk Eormat 

The Trident disk unit and pack, as it comes from Calcomp, is set up to run with the 
following parameters: 

number of cylinders: 
number of surfaces: 

815 
5 (T-80), 19 (T-300) 

TFU CERTIFY will format each surface in the standard Tfs format: 

n urn ber of sectors per track: 9 
heJder words per sector: 2 
label words per sector: 10 
data worcls per sector: 1024 

Thus, a T-80 disk will have 9*5*815 = ~,6,675 sectors = 37,555,200 words. Sector 0 will not 
be used by Tfs. All but sector 0 will be available to the file system. 

Ordinarily, Tfs utilizes only the first 383 cylinders (= 65,493 sectors = 67,064,032 words) of 
a T-300 disk. Thi's is the largest integral number of cylinders th8t can be addressed using a 
16-bit virtual disk address. 1 he 16-bit virtual address limitation is deeply embedded in all 
existing higher-level Alto file system software, so changing the Tfs interface to p~rmit a 
hlrger virtual address space ,would be impractical. 

Instead, Tfs permits one to obtain another, e'ntirely independent disk object for referencing 
the second 383 cylinders of the same T-300, thereby permitting a s(~parate, self-contained 
fik syst.em to be construc.ted. This is done by passing a 'I' in the left byte of the 
'driveNumber' argument tJ TFSlnit or TFS,NewDisk (that is, drive 'tt400' refers to the 
second file system on a T-300 pack mounted on drive 0). A third file system (number '2', 
drive '# 1000') may also be constructeci, but it contains only 49 cylinders (= 8379 pages, only 
fi percent of the disk's total capacity), so doi ng so is probably not worthwhile. 

5.2. Qisk I-leader and Label 

On the Trident. a real disk address requires two words to express, rather than the single 
word on the Diablo 31. Also, m ic focode considerations gave rise to a reorderi ng of the 
entries in the Label. The result is that both the header and label formats are different for 
the Trident. The Trident format follows. If you are interested in this level of detail, the 
file "]·''fs.d (contained within <Alto>Tfs.dm) should be consulted. 

I I disk header 
structure DH: 

[. 
track word 
head byte 
sector byte 
] 

I I disk label 
~itrl1ctllre DL: 

Eleid word IFID 
packID word 
numChars wOfd 
pageNunlber word 
previolls @DH 
next @DH 
] , 

manife:·;t IDL = size DL/16 
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Ev{'ry valid Tfs disk has on it two files which must contain the state information necessary 
to maintain the integrity of the file system. The Tf5 system directory, "SysDir.", is ider,tical 
in format ancl pL rpose with its Bfs counterpart. However the Tfs dIsk descriptor file, 
"DiskDescriptor.', while identical in purpose, is formatted differently to allow easy 
manipulation of the bit table (which, for the Trident, has to be paged in and out of 
me:nory). This difference in format should not be evident to even low-level Trident users 
(unless you writ·.! your own ODMgr), but is mentioned here for completeness. 

5.4. Bad Page Table 

Tfs and Tfu observe the standard Alto file system convention of recording -2's in the labels 
of all known bad pages. However, if this were the only location of such information, 
"crasing" a disk (to create a virgin file system) would require two passes over the entire 
disk: one to collect the addresses of all known bad pages and one to mark all remaining 
pages deleted. This would require aTl excessive amount of time, particularly on a T-300. 

A duplicate table of known bad pages is therefore recorded on physical page zero (= 
cyl i nder O. head 0, sector 0) of the disk. Th is page is not avai lable to the fi Ie system for 
other reasons having to do with end-of-file deteclion. The format of the table is given by 
the BPL structure, which is defined in Tfs.d. Note that the entries are REAL disk addresses 
and can therefore refer to any page on the disk regardless of wLether or not such a page is 
accessible through the file system. (A T-300 has only one bad page table, even If it 
contains several file systems.) 

The TFU CERTIFY command is responsible for testing the pack and building the bad page 
table. The TFSNewDisk procedure (called by TFU ERASE} is careful not to clobber this 
information but rat.her to propagate it to the other places where it is needed (namely, the 
disk bit table ancl the labels of the bad pages themselves). As a result, the bad page 
information, once initialized, will survive across all normal operations on the disk, including 
"erase" operations. 

Theie does not presently exist any facility for manually appending to this list when new bad 
pages are discovered. Experience to date with the Trident disks (which provide correction 
for error bursts of up to 11 bits in lengthl has shown that sllch a facility is probably not 
needed. Thorough testing of disks (using I~FU CERTIFY) is recommended before putting 
them into regular use, however. 

6. Revision History 

July 24·, 1977 

Incompatibi lities: 

The formel of DiskDescriptor has changed. The new Tfs cann'Jtaccess old disks or vice 
versa. See description under "TFU CONVERT". 

There is now another file, TfsA.Br, that is logically part of TfsBase.Br and must be loaded 
along with it. it contains assembly-language code formerly included as "tables" in 
TfsBase.Br. . 

New Feat.ures: 

Partial support for T-300 disks. 
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Conforms to new cor ventions for maintaining addresses of known bad pages. 

TFSInit checks for vaJid SysDir leader page and DiskDescriptor version. 
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Count of bit table discrepancies added to DiskDescriptor. (These are pages falsely claimed 
to be free in the bit table.) 

VirtualDiskDA returns filllnDA for illegal real disk addresses. 

Additional Trident-specific disk actions. 

Tfs is now entirely reentrant, so it is safe for the IdleO procedure to give control to another 
process that in turn calls Tfs procedures. 

October 21, 1977 

I ncom pati bi I i ties: 

The former Tfs\Vrite module has been' broken into four pieces: TfsWrite, TfsCreate, 
TfsClose, and TfsDDMgr. In most applications, all four must be loaded. 

The 'sharedBT' argument to TF:3lnit has been replaced by a 'ddMgr' argument. The 
mechanism for sharing a bit table buffer ainong multiple drives has been entlfely changed. 
(Programs that omit this argument are unaffected by the change.) 

The TFSCreateVDA static has been removed. In its place is a new procedure 
TFSSetStartingYDA(disk, vda) that serves the same purpose. 

The syntax of the TFU EXERCISE command has been changed. It is now 'TFU EXERCISE 
<passes> <list of drives>', and <list of drives> defaults to all drives that are on-line. 

New features: 

Complete support for 1'-300 disks. In conjunction with this, the TF~)DiskModel procedure 
has been added. 

It is novl possible for DiskDescriptor pages to be managed externally (perhaps through some 
sort of vlftual memory mechamsm) by use of a user-defi ned 'Disk Descri ptor Manager' 
object. . 

1'FSSilentBoot procedure added. 

November 9, 1977 

Incompatibilities: None. 

New features: 

TFU CERTIFY and TFU BADSPOTS commands added. TFU CERTlFY initializes the 
headers on a \'i rgin disk pack and then fllns repeated tests over the entilre pack, permanently 
recording any bad spots that it finds. This command replaces all the normal lIses of the 
Triex program, docllm'~:ntation for which has been removed. 

Microcode modified for more efficient reading on Alto-lis (by about 25%). 

Fe bruary 26, ] 978 

Incompatibilities: Software updated to new time standard; will not run under as versions 
earl ier than 14. 
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New features: Microcode source now in two parts. to facilitate combining it with other 
microprograms. 
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ViewData is a BCPL subsystem that will draw a picture of a file of data on your dispaly 
screen, and allow you to interactively control your point of view on the data. It handles 
only a two-dimensional array of single-word values (i.e. a three-dimensional surface, a 
function of two variables evaluated over a regular finite grid). Here is a list of features: 

1) ViewData accepts input in the simplest possible file format: an optional header of an¥ 
number of words (with any contents, wh'lch are ignored), followed by a block of (signed) 
data words of any size, with any dimensions. 

2) ViewData takes all parameters from a dialog with the user via keyboard and mouse. 
By specifying different header sizes and dimension sizes, the user can eXE'fci~;e limited 
control over the selection of data from his file. 

3) ViewData takes all graphical parameters from screen points clicked with the mouse. 
A point of view is specified by clicking the screen positions of three corners of the data 
array. Zooming is accomplished by clicking opposite corllers of the rectangle to be 
expanded. Prompts appear below the plot regIon to indicate what points and/or switches 
to click. 

4) ViewData contains a call to DCBPress to allow generation of a one-page output file 
with a picture of your data. This can be annotated by Markup and printed by an 
appropriate server. '!lith PressEdit, it can be editted into a report. 

5) ViewData uses the new PlotStream package (to be released soon) to provide a display 
interface which is transparent to the average programm'~r; thus the program is easily 
modified to better suit your data viewing requirem(!nts. 

6) ViewData is reasonably small. especially if one deletes unneeded routines from the 
variolls files which are loaded with It (lVlathUtil, SDialog, UtiiStr, PlotStream, 
FractionProduct, DCBPress). 

Getting and Running Viewdata: 

U~;e FTP to retreive viewdata.run. If you need some sample data, lise the FTP Load 
command to get Test.Data from ViewData.Dm (stored with sources). Execute ViewData and 
default all the parameters with CR to get a sample display. Using the mouse, follow the 
instructions of the prompts to zoom, redraw in a new orientation, or overview (zoom back 
out to the hi8,hest level). After you finish by pressing all three mouse buttons at once, you 
have the optIons of producing a press file, restarting (possibly with a new data file), or 
quitting. 
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This document describes procedures for creating a new disk, either by copying the disk or 
by usi.n~ the File Transfer Program. It may be helpful to refer to documentation for 
CopydisK and FTP. 

I. 

The normal way to obtain a new, clean disk is to copr one of the Basic Alto Disks CNon­
Programmer's, BCPL Programmer's, Mesa Programmer s, or Proofreader s) lIsing Copydisk. 
You will need an Alto with a dual jisk drive. Place the Basic Alto Disk into disk drive O. 
Place the new disk into disk drive 1. Type 

>NetExec 
>CopyDisk 
*Copy from: clpO 
Copy to: dpl 

Copydisk will copy disk 0 to disk 1, overwri.ting everything on the disk. 

You can also copy the Basic disk from one Alto to another over the Ethernet. The 
C:opyDisk documentation explains how to do this. 

There should be a date on the label of the Basic Alto Disk which tells wilen it was last 
updated. 

An alternative way of building ,l, new disk from scratch is to erase it by means of the 
Install procedure, then use ITP to retrieve the subsystems and other files that you need. 

First, bootstrap the NetExec by booting the Alto with the BS and single-'quote keys 
depressed. Then type: 
>Sys.boot 

This will load a copy of the OS from the network. When it starts up, it will ask you if you 
want to install the OS; respond 'Y'. 

Install will ask if you want the long dialog; respond 'Y'. Then it will ask if you want to 
erase a disk. Reply 'Y'. It will ask you for the name of the local file server and the name 
of the directory on that server from which to obtain files (the correct response to the latter 
question is usually 'Alto'). Finally, it will ask the usual questions about your name, the disk 
name, and the password. 

When Install has finished initializing the disk it will run FTP to obtain the Executive. 
Now, to obtain current versions of the 'basic' software type 
>ftp file-server retlc <alto>newdisk.cm 
>@tlewdisk.cm@ , 

where 'file-server' is the name of your local file :server. 

After this has completed, to obtain additional software for a 'basic non-programmer's disk' 
tYQe 
>@npdisk.cm@ 

To obtain additional software for a 'basic BCPL programmer's disk' type 
>([Qpdisk.cm@ 

To obtain additional software for a 'basic Mesa progi'ammer's disk' type 
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You can copy files from your old disk to the new one in two ways. One is to put them 
:>nto a file server and retrieve them with FrP. If there arl~ many, it is a good idea to 
package them into a dump file. The other way is to copy them from the old disk on one 
Alto to the new disk on another Alto. On your new disk, type 
>ftp 

On the Alto with the old disk, type 
>ftp <Host name> store/c <filename1> <filename2> ... 

<Host Harne> is the name of the Alto which has the new disk. 

The easiest way to specify and transfer lots of files is to use DDS (i f you have it on your 
old disk) to select the desired files, then issue the <Send to ... > command and type in the 
name of the Alto with your new disk. 

Without DDS, a way to specify lots of files is to obtain a file with all your file names by 
typing 
)*<control-X> <control-U><return> <return> 

This will automatically invoke Bravo and read in 'Iine.crn'. You may' then edit line.cm to 
exclude the files which you do not want to transfer and insert the necessary FTP commands, 
thereby creating a command file which may be invoked in the usual way. For example, at 
the ce$inning of the file insert 
ftp < I-lost name> store/c 

then delete everything except the files which you want to transfer. 'P'ut the command string 
onto a file. 'Q'uit out of BRA YO and type 
>@foo@ 

where 'faa' is the name of the file which you just created with BRAVO. The selected files 
will be sent to the waiting Alto with the new dISk. 

Executing either variant of procedure I to erase and initialize your disk, followed by 
procedure II to transfer all of your files using FTP, is a good way to compact a fractured 
disk. 



For Xerox Internai Use Only -- April 29, 1978 

For PARe Alto Users April 29, 1978 138 

L PARe Information 

LI. Getting Started 

Each administrative group in Parc handles disk pack allocation differently. Ask your 
secretary how to get a disk. 

A set of BASIC ALTO DISKS is kept in a rack near the Altos in the Maxc room. These 
disks are recrfattd once a v,eek. The date when a disk was last created is on its label. 
Procedures for copying a Basic Alto Disk to your new disk are described in the "new disk" 
section of this document. 

1.2. T\1AXC Directories for ~lto Software 

. The (ALTOOOCS) directory cont.ains documentation for the subsystems and subroutine 
packages. 

The (AL TO) dire~tory contains current versions of all the Alto programs. Programs are 
normally kept in executable form; thus the CopyOisk program c.ppears as 
(AL TO)CopyDisk.R un. In addition to the executable file, some programs also have a 
symbol file on (ALTO). The symbol file for CopyOisk is (AL TO)CopyDisk.Syms. This 
fi e is llseful to t he author when someth i ng goes wrong with a subsystem, but it is not 
normally reeded by users. Subsystems which need' more than one file, either because they 
have ~verlays or because they need data fi1es, should hnve tile individual files stored, 
together with a command file which may be flln to retrieve each file via FTP. The 
command file should have the extension .eM. Definition files have the extension .0. 
These files are useful only to programmers. 

Subroutine packages are keRt on (ALTO) with an extension of .BR or as "dump" files 
(extension .OM) if several ftles l:elong together as a package. 

. . 
The (A LTOSOUR CE) directory contains the source files for the subsystems and subroutine 
packages. It also contains the PUB files for the documentation which IS on (AL TODOCS). 

1.3. Alto Software Maintenance Procedure 

The maintainer of a subsystem or subroutine package handles a new or revised release in the 
followi ng manner: 

A. Copy.} dump file with a name of the form Subsystem Name.OM and the following 
contents to (A LTOSOURCE): 

1) The source files from which the subsystem may be created. 

2) The command files which are needed to creal<: the subsystem from the enclosed 
source. unless the creation procedure is "obvious." The following are the usual 
ingredients: 

a) A command file containing statements to compile the enclosed source. 
Compiler messages should be written to a file. For example: 

BCPL/F FOO.BepL. 

The filename should be in the format, COMPILEsubsysName.CM. 
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b) A command file to load the files which WC!re produced in step a. For 
example: 

BLOR Faa 

The filename should be in the format, LOAOsubsysName.CM. 

If the subsystem is small, the two command files may be combined 
into one. The name should be in the format, 
CREATEsubsysName.CM. The following example will create the 
package for subsystem FOO. 

BCPL/F FOO.BCPL; BLOR FOO 

c) A command file containing statements to save all relevant filcs in 
subsysName.DM, e.g. the file DUMPFOO.CM would contain; 

DUMP FOO.OM FOO.BCPL CREATEFOO.Cfvl DUrvIPFOO.CM 

B. When you have a change to make to documentation, or wish to introduce new 
documentation into the system, the following three steps are required: 

1. Retrieve the relevant .PUB file from <ALTOSOURCE>. The file name is in the 
format, sys.PUB, where 'sys' is the name of the subsystem or subrouUne package. If you are 
creating biand new documentation, start with the file 
<ALTC;SOURCE>ALTOOOCTEMPLATE.PUB, which contains the necessary Pub 
incantations and some instructions to authors. 

2. Edit the pub file. Pass it to PUB-- a .TTY version of the documentation will be 
produced. 

3. \Vhen you are finished, copy the pub file back to <ALTOSOURCE>, and copy 
the .TTY version to <ALTODOCS>. . 

Please be sllre to copy the pub files from <ALTOSOURCE> afresh e[!ch time you ~dit them, 
because they may have been edited to produce expurgated versions (for distribution outside 
PARC), to produce indexes, remedy formatting problems, etc. 

Please try to avoid need less references to PARC or Maxc faci Iities. For example, it is 
frowned upon to mention the <AL 10> directory as a place to find something. That is 
assumed for PARC users. Similarly, avoid needless references to GEARS or EARS. 

C. Copy files needed for the new release to <ALTO>. 

D. Send a message to Alto users describing the changes which will be tffective with this 
release. The list of Alto users is on the file, <Secretary>AltoUsers.DL. The subject of the 
message should be the name of the subsystem or su brouti ne packa~,e. Try to keep the 
message short. 

PJsswords: The password lto all Alto-related directories on MAXC is ISF\VGI. Software 
rnaintainers are cautioned to alt~r only files for which they will take responsibility. Feel 
free to archive old versions, but please leave thc current versIon of nil files. 

1.4. Alto Documentation 

Formal doclllllcntation is provided in two forms: a "perusal" form, which can be 
conveniently typed at a TI or VTS terminal on Maxc or perused with Bravo on un Alto, and 
a "notebook" form, which can only be printed on Ears or a Press printer, and may have 
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fancy illustrations or fonts in it. Informal "message" documentation can be extracted from 
the <ALTO>MESSAGE.TXT file. . 

A. The "perusal" documentation is always stored on <AL TODOCS) under a file name like 
sy~;.lTY, where "sys" is the name of the subystem or package you are ii n terested in. For 
example, the documentation for a subroutine package, FOO, would be fClInd on 
(A L TODOCS) FOO.TTY. There is one exception to this rule: for very simple subsystems 
the documentation is in <ALTODOCS)SMA LLSUBSYSTEMS.TIY. 

B. The "notebook" documentati.)n is packaged in larger packages to reduce storage overhead 
and to provide more manageable sets of documentation for printing. Currently, the 
following files are maintained in notebook-style: 

Alto User's Handbook. This document is available only as a printed, bound manual. 
It (ontains the Non-Programmer's Guide to the Alto, and manuals for Bravo, 
Markup, Draw, and. FTP. 

BRA YO.EARS, MARKUP.EARS, ORA W.EARS, NSIL.EARS, GYPSY.EARS. 
Currently, these subsystems have their own separate Ears documentation. 

OS.EARS. Operating System manual. 

BCPL.EARS. BCPL ,manual. 

SUBSYSTEMS.EARS, .PRESS. Documentation for most Alto subsystems. These are 
arranged alphabetically, with headings to indicate which system is being 
described. A directory at the front t)f the file contains documentation .about 
very simple subsystems. The last section of this manual contains special 
information relating to Altos at PARC--where to find the software, how to 
ma intain it, etc. 

PACKAGES.EAR), .PRESS. This contains documentat.ion for the software packages 
available for the Alto. A directory at the front of the file con tams 
documentation ab~ut very simple packages. 

ALTOHARD\VARE.EARS, .PRESS. This is the "hardware" manual for the Alto. 

TR IDENT.EARS. Documentation for the Trident disk controller. 

These files are formatted, and should therefore be printed with 

@EARS FOO.EARS -- or -- PRESS FOO.PRESS 

C. The file <ALTO)MESSAGE.TXT contains all of the information which has been sent to 
Alto users with SNDMSCJ. Information about recent changes to a specific subsystem may be 
selected by using the. '5ubj~ct string' option of the MSG subsystem. For example, YOll may 
type 

TviSG <AL TO)]VlESSAGE.TXT T S FOO 

Or you can read the entire file by saying 

File: <ALTO)MESSAGE.TXT 

to READ1'vlAIL. Every. six months this file will be purged and its old contents left on the 
next version of OLDMESSAGE.TXT. 
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1.5. Com Oland Files 

In addition to th~ subsystems, packages, and definition files, the following command files 
may be found on the <ALTO) directory: 

NEWDISK.CM: creates a minimal syste'm on a new disk. See the NewDisk 
procedurE', in the Alto Subsystems manual. 

DISTDISK.CM: creates the disk for distribution to other Xerox sites. NEWDISK.CM 
must be run first. 

MES.A'~DISK.CM: creates a Basic Mesa Disk. NEWDISK.CM must be run first. 

NPDISK.CM: creates a Non Programmer's Disk. NE\VDISK.CM must be run first. 

PDfSK.CM: creates a Programmer's Disk. NEWDISK.CM must be run first. 

PROOFDISK.CM: creates a Proof ReHder's Disk. N E\VDISK.CM must be run first. 
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