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upgrading to the 3.8 release 1 
Before upgrading t o  t h e  3.8 re lease ,  it is recommended t h a t  t h e  u s e r  
become f a m i l i a r  wi th  t h e  a t t r i b u t e s  of t h e  new re lease  by reading 
c a r e f u l l y  t h e  following sec t ions  of t h i s  manual. Whether t h e  u s e r  is  
upgrading from a previous vers ion of t h e  General Automation Pick Operating 
System o r  from another vendor's vers ion of t h e  Pick operat ing system, it 
w i l l  b e  b e n e f i c i a l  t o  review t h i s  manual f i r s t .  

The following paragraphs a r e  po in t s  t h a t  t h e  use r  should be aware of when 
attempting an upgrade. 

There a r e  t h r e e  1/4-inch tape  formats, Old, New o r  Normal, and SMA 
standard. A l l  GA models running t h e  3.8 vers ion of t h e  Pick Operating 
System can read and w r i t e  "Normaln and "SMAn standard format. The 1350, 
1750 and 3750 models can read "Oldn format; but  cannot w r i t e  "Old1' format. 
"Neww format, now c a l l e d  "Normalw format, is t h e  system defau l t  f o r  
1/4-inch tape. "SMAn format w i l l  allow t h e  u s e r  t o  read another vendor's 
s i n g l e  r e e l  1/4-inch tapes  and o the r  vendors t o  read GA s i n g l e  r e e l  
1/4-inch tapes. There is  no SMA standard f o r  multi-reel 1/4-inch tape. 
Therefore, t h e  a b i l i t y  t o  exchange multi-reel SMA standard 1/4-inch tape  
between vendors is not  t o  be r e l i e d  upon. 

Upgrading a 1350, 1750 o r  3750 t o  3.8 when the  user ' s  1/4-inch tapes a r e  
i n  t h e  "Oldw format requires  t h e  u s e r  t o  do individual  account r e s t o r e s  o r  
T-LOADS. The ADD-ACCOUNTS program does not  recognize "Old" format. 

When res to r ing  f i l e s  t h a t  have a separa t ion g r e a t e r  than 15, t h e  u s e r  w i l l  
be prompted f o r  a new modulo even though t h e  modulo may be cor rec t ,  t h i s  
fo rces  the  separa t ion t o  1. Therefore, i f  the  use r  has f i l e s  with a 
separa t ion g r e a t e r  than 15 and would l i k e  t h e  separa t ion l a r g e r  than 1, he 
should ad jus t  the  f i l e  re-al location parameters i n  a t t r i b u t e  13 of t h e  
f i l e  D-pointer before saving t h e  f i l e .  

Other vendors, Ultimate i n  pa r t i cu la r ,  fo rce  a changed t o  t h e  item hashing 
algorithm on f i l e s  g r e a t e r  than 64K. They a l s o  have an option t o  change 
t h e  hashing algorithm on f i l e s  g r e a t e r  than 32K. Unless the re  a r e  
re-sizing parameters i n  a t t r i b u t e  13 of t h e  f i l e  D-pointer which cause the  
f i l e  t o  be re-hashed during t h e  res tore ,  var ious  problems w i l l  r e s u l t  once 
t h e  f i l e  is res tored on the  GA system. The re-sizing parameters must have 

. a modulo d i f f e r e n t  than the  o r i g i n a l  modulo. I f  making a tape  with new 
re-sizing f i l e  parameters is  not an option, then the  f i l e  may be res tored 
even though it is  hashed incorrect ly .  Before using the  f i l e ,  c r e a t e  a new 
f i l e  with a s l i g h t l y  d i f f e r e n t  modulo and copy from the  old f i l e  t o  the  
new f i l e .  Then d e l e t e  the  old f i l e  and use the  RENAME-FILE verb t o  change 
t h e  new f i l e  name t o  the  o r i g i n a l  name. This uses up disk space tempor- 
a r i l y  and is  not the  most des i rab le  option, but with ca re fu l  d isk  manage- 
ment by the  user  it w i l l  allow the  data  t o  be res tored and accessed 
correc t ly .  



1.1 UPGRADING TO A NEW SOFlWARE RELEASE 

If the user is running a previous version of the GA PICK Operating System, 
or.is transferring files from another vendor's machine, following the 
steps below will allow a smooth transition to a new version of the 
operating system. 

1. LOGOFF all users. 
2. Do FILE-SAVE and printout STATS. 

Remember to change file re-allocation parameters if 
necessary before the FILE-SAVE. 

3. T-DUMP any user items in system type files (ERRMSG, 
PROCLIB or SYSPROG-PL, etc. 1. 

4. LOAD SYSGEN tape in the tape unit. 
5. Place Key in the SERVICE position and press RESET 
6.  The command function starts at the System Console and then 

control is passed to Line 0. 

At the prompt type: 

Ok, BOOT MT <cr> 
Ok, BOOT CT <cr> 

The executive will respond with: 

Mount Tape 1 (y/n): Y<cr> 

If your system is 1620, 1820, 2820 or 8830, the MONITOR, 
BOOT-STRAP and other executable files are loaded similar 
to the following: 

0200 hh:mm:ss dd mmm yy SPS TEST 0 1 
0200 hh:mm:ss dd mmm yy REGME o 1 
0200 hh:mm:ss dd mmm yy VR 0 1 
0200 hh:mm: ss dd mmm yy REPORT 0 1 
0200 hh:mm:ss dd mmm yy INIT 0 1 
0200 hh:mm:ss dd mmm yy MONITOR;$nnnn;$nnnnnnnn 01 
0200 hh:mm:ss dd mmm yy BOOT STRAP;$nnnn;$nnnnnnnn 01 
0200 hh:mm: ss dd mmm yy CT-SFRAP; $nnnn; ~nnnnnnnn 01 

Control passed to line 0 



7. Put Key i n  RUN/ON pos i t ion  

On Line 0, t h e  system w i l l  respond with: 

ZEBRA = SYSGEN LOADER 

RESTORE SYSTEM - R 
RESTOREABS - A  

8. ENTER OPTION ->g 

The loader  w i l l  display:  

Loading and Verifying Pick Monitor 

Pick Monitor loaded and v e r i f i e d  

Loading and ve r i fy ing  ABS 

Loading ABS frame -> xxxx 

When t h e  Monitor and ABS a r e  loaded, t h e  loader  displays:  

ABS LOADED AND VERIFIED 

d MEMOKY 
xx COMM LINES 

SPOOLER STARTED 

When t h e  F i l e  Restore from t h e  SYSGEN tape  is' f in ished,  
t h e  system w i l l  begin an automatic COLDSTART. 

9. The program, ADD-ACCOUNTS, w i l l  automatical ly r e s t o r e  
accounts not  already res ident  on the  system from a 
FILE-SAVE tape. Mount FILE-SAVE tape and l o g t o  SYSPROG. A t  
TCL, e n t e r  ADD-ACCOUNTS. I f  a l l  accounts ake not  needed, 
then individual  ACCOUNT RESTORES may be f a s t e r .  I f  
ADD-ACCOUNTS program is not  used t o  r e s t o r e  accounts, DO 
NOT r e s t o r e  SYSPROG a s  a new SYSPROG was loaded with t h e  
system. *** DO NOT DO A FILE RESTORE (F option o r  
:FILELOAD) OF OLD DATA *** 

10. Log t o  SYSPROG and run ADD.UPDATE.MD on a l l  accounts. 





introduction 2 
This manual is a supplement t o  t h e  cur ren t  range of Zebra Pick Manuals. 
The information found i n  t h i s  manual supercedes coverage i n  o the r  GA Pick 
manuals and is intended f o r  use wi th  t h e  3.8 vers ion of t h e  Zebra Pick 
Operating System. 

2.1 DYNAMIC WORKSPACE 

The operat ing system w i l l  allow t h e  extension of process workspace a s  
required. This f e a t u r e  automatical ly extends t h e  process workspace f o r  
TCL, BASIC, EDITOR, and o the r  processors when t h e  cur ren t  workspace 
becomes too small. The workspace is  always extended by an amount equal t o  
t h e  system workspace s i ze .  The system workspace s i z e  is  127 frames. 
Therefore, a s  add i t iona l  space is  required. an add i t iona l  127 contiguous 
frames w i l l  be added. The e x t r a  workspace is returned t o  overflow a t  
LOGOFF, o r  i n  t h e  case  of EXECUTE, when re turning from a l eve l .  

SYS3 PRIVILEGE LEVEL 

The SYS3 pr iv i l ege  l e v e l  w i l l  bypass a l l  f i l e  secur i ty .  The SYSPROG 
account must have SYS3 pr iv i leges ,  a s  w e l l  a s  the  dummy accounts FILE-SAVE 
and COLD-START. SYS3 pr iv i l eges  now take  t h e  place a s  t h e  h ighes t  
p r i o r i t y  on t h e  system. SYS3 pr iv i l eges  bypass r e t r i e v a l  and update locks 
and allow func t iona l i ty  of a l l  system verbs. P r i o r  t o  3.8 only SYSPROG 
had such super p r i o r i t y .  



ITEM STRUCTURE (PHPSICAL) 

An item c o n s i s t s  of one o r  more v a r i a b l e  l eng th  a t t r i b u t e s ,  separated by 
a t t r i b u t e  marks. An a t t r i b u t e  mark is a charac te r  wi th  a value  of FE 
(hexadecimal), which displays  as ^. The s i z e  of an item may be a s  l a r g e  
as 2 gigabytes, bu t  a  p r a c t i c a l  l i m i t  is approximately 16 megabytes, t h e  
longest  s t r i n g  allowed i n  a BASIC program, The f i r s t  a t t r i b u t e  i n  an item 
( a t t r i b u t e  0) is  t h e  item-id. The item-id is preceded by a two character  
binary count f i e l d  which s p e c i f i e s  t h e  t o t a l  number of charac te r s  i n  t h e  
item (including t h e  count and f l a g s  f i e l d s ) ,  and a two charac te r  f l a g s  
f i e l d  which is used t o  i n d i c a t e  i t e m  type, and t o  t r a c k  updates and 
de le t ions  on an item by i t e m  b a s i s  f o r  use  by t h e  incremental f i le-save.  
The item is terminated by an a t t r i b u t e  mark, followed by a segment mark 
(hexadecimal FF). Every item is al igned on an even (word) boundary. Thus, 
t h e  item s i z e  f i e l d  w i l l  always be  an even number. A pad charac te r  
(hexadecimal 81) may follow t h e  terminating segment mark i f  t h e  item's 
t r u e  size is an odd number. For example, consider t h e  following s to red  
item: 

. ( . .X123^SMYTHE"JOHN61234 MAIN STREET" - . 
A t t r i b u t e  0 is t h e  item-id (X123). It i s  preceded by . (. . (ac tua l ly  
hexadecimal 00288003) which a r e  t h e  item count (0028 hexadecimal, 40 
decimal), and item f l a g s  f i e l d s .  A t t r i b u t e  1 of XI23 is SMYTHE, a t t r i b u t e  
2 is  JOHN, and a t t r i b u t e  3 is 1234 MAIN STREET. The item ends wi th  a . 
(ac tua l ly  hexadecimal FEFF81) which is a t t r i b u t e  mark, segment mark azd 
pad character  81. 

When t h e  length  of an item reaches a pre-determined value, t h e  item 
becomes "indirect". That is, t h e  item i s  copied t o  i ts  own set of d i sk  
frames, and a po in te r  t o  t h e  item is s to red  i n  t h e  f i l e .  I n  t h i s  case. 
t h e  format of t h e  po in te r  is two character  binary count f i e l d  ( s i z e  of t h e  
po in te r ) ,  two charac te r  f l a g s  f i e l d  (with t h e  " ind i rec tn  f l a g  s e t ) ,  
item-id, a t t r i b u t e  mark, 6 character  hexadecimal pointer ,  a t t r i b u t e  mark, 
segment mark, A pad charac te r  (hexadecimal 81) may follow t h e  terminating 
segment mark, The format of t h e  i n d i r e c t  item is 4 character  binary count 
f i e l d  ( t r u e  s i z e  of t h e  d a t a  p a r t  of t h e  item), item-id, a t t r i b u t e  mark, 
item body, a t t r i b u t e  mark, segment mark. There a r e  no f l a g s  i n  t h e  
i n d i r e c t  element, The f l a g s  a r e  held i n  t h e  po in te r  only. 

The pre-determined value  a t  which an item becomes " ind i rec tn  may be s e t  
using t h e  :SET-XOVR verb. The value  spec i f i ed  must be between 250 and 
32767 minus t h e  d a t a  frame s i z e ,  I f  l inked frame is 512 bytes,  t h e  d a t a  
frame is 500 bytes, thus 32267 is  t h e  maximum s i z e  before the  item becomes 
ind i rec t .  I f  l inked frame is 2048 bytes, t h e  d a t a  frame is 2000, thus  
30,767 is  t h e  maximum s i z e  before an item becomes ind i rec t .  Al ter ing t h i s  
va lue  w i l l  e f f e c t  f i l e  s iz ing,  d isk  space usage, and system performance. 
System defau l t  is 32267 for 512 by te  data  frames. 



Since w e r y , i t e m  is al igned on an even (word) boundary, t h e  item s i z e  
f i e l d  w i l l  always be an even number, preventing a segment mark i n  t h e  
lower by te  of t h e  item s ize .  Also, s ince  t h e  ( i n  group) item size must be 
l e s s  then 32767 minus t h e  l inked frame s ize ,  t h e  upper byte  cannot conta in  
a segment mark. The f l a g s  f i e l d  is  defined s o  t h a t  v a l i d  item f l a g s  w i l l  
never contain a segment mark. Thus, segment mark remains a unique item 
terminator. 

The item f l a g s  f i e l d  is defined a s  follows: 

b i t  0 - 1TM.MSB 
b i t  1 - reserved 
b i t  2 - 1TM.DPTR 
b i t  3 : - r e r v e d  -- -4- 

b i t  4 - I T M . D D Z  
b i t  5 - 1TM.DUPD 
b i t  6 - 1TM.IDEL 
b i t  7 - = ' I d -  ---- -- 
b i t  8 - reserved 
b i t  9 - 1TM.BIN 
b i t  A - 1TM.LNK 

I b i t  B - ITM.IND ----- 
=it-~-- reserved 
a b i t  D - reserved 
0 b i t  E - ITM.ODD 

1 b i t  F - 1TM.LSB 

Always set 

Set  i f  item is a D po in te r  

Set  i f  D po in te r  has been dele ted  
Set i f  D po in te r  has been updated 
Set  i f  item has been dele ted  
Set i f  i tem has been updated 

Set  i f  item is binary (li'nked o r  contiguous) 
Set  i f  binary item i s  l inked 
Set  i f  item is i n d i r e c t  

Set  i f  item is odd 
Always set 

Additionally, each group conta ins  a group f l a g s  f i e l d ,  usual ly  t h e  f i r s t  
by te  of t h e  l i n k  f i e l d  of t h e  f i r s t  frame of each group. This f i e l d  
conta ins  two flags: .  

b i t  0 - f i l e  updated f l a g  
b i t  1 - group updated f l a g  

The " f i l e  updatedn,f lag is  v a l i d  only i n  t h e  f i r s t  frame of t h e  f i l e  (BASE 
FID), and ind ica tes  whether any updates t o  t h e  f i l e  have occurred s ince  
t h e  l a s t  f u l l .  file-save. The "group updatedw f l a g  i s  s e t  on a group by 
group bas i s ,  and ind ica tes  whether any items i n  t h e  group have been 
updated s ince  t h e  last f u l l  file-save. 

Since t h e  item size is always an even value, and an a c t u a l  item may be any 
s i z e  (even o r  odd), a b i t  i n  t h e  f l a g s  (1TM.ODD) ind ica tes  i f  an item s i z e  
is  a c t u a l l y  odd. I n  t h i s  case, a pad charac te r  (Xt81') follows t h e  
terminating segment mark. 



Two c l a s s e s  of items a r e  supported: Normal items and Binary items. Normal 
items a r e  s to red  d i r e c t l y  i n  t h e  group o r  i n d i r e c t l y  out  of t h e  group. I f  
t h e  item s i z e  is  l a r g e r  than a pre-determined s i z e ,  then i t  is s to red  
i n d i r e c t l y ,  otherwise it i s  s to red  d i r e c t l y  i n  t h e  group. Binary items may 
be e i t h e r  contiguous (BASIC object  code), o r  l inked (Unused a t  t h i s  time). 
Binary items may no t  be accessed by BASIC o r  t h e  EDITOR. 

The item f l a g s  f i e l d  has four  b i t s  defined t o  con t ro l  i tem s to rage  and 
access. These b i t s  a r e  ITM.IND, set i f  an i n d i r e c t  i t e m  is accessed; 
ITM.BIN set i f  a binary item i s  accessed; ITM.LNK s e t  i f  a binary item is 
l inked ( r e s e t  i f  it is contiguous); and 1TM.DPTR set i f  an i t e m  is a F i l e  
Def in i t ion  Item (D pointer ) .  

The system rout ines  RETIX and GETITM update t h e  ITM.FL,GS element i n  t h e  
PCB. The SIZE element of t h e  PCB has been moved and expanded t o  4 bytes.  

I n d i r e c t  and Binary items conta in  "pointers" i n  t h e  body of t h e  group 
which point  t o  t h e  a c t u a l  item. The "pointersn c o n s i s t  of a count f i e l d ,  
f l a g s  f i e l d ,  item-id, a t t r i b u t e  mark, 6 byte  hexadecimal FID, a t t r i b u t e  
mark, segment mark. I f  t h e  i t e m  is  a bihary contiguous item, then a 4 byte  
hexadecimal frame count and a t t r i b u t e  mark follows. The item i s  terminated 
wi th  a segment mark. 

The FID f o r  an i n d i r e c t  item points  t o  t h e  f i r s t  frame of a l inked s e t  
which conta ins  t h e  referenced item. The s t r u c t u r e  of t h e  i n d i r e c t  item is 
s i m i l a r  t o  t h e  item i n  t h e  group: 4 byte  binary count f i e l d ,  item-id, 
a t t r i b u t e  mark, item body, a t t r i b u t e  mark, segment mark. 

The FID f o r  a binary item points  t o  t h e  f i r s t  frame of t h e  binary data.  

Certain item f l a g s  a r e  used t o  con t ro l  t h e  incremental file-save. These 
a r e  ITM.DDEL ( s e t  when a D po in te r  is  de le ted) ,  1TM.DUPD ( s e t  when a D 
po in te r  is created) ,  1TM.IDEL ( s e t  when a normal item is dele ted  and not  
removed from t h e  group), and ITM.IUPD ( s e t  when a normal i t e m  is  updated 
o r  crea ted) .  These f l a g s  a r e  modified by t h e  system rou t ines  UPDITM and 
UPDDITM; and t h e  FILE-SAVE process. 

Note: When updates f o r  a p a r t i c u l a r  f i l e  a r e  required t o  be  "flaggedw by 
t h e  system rou t ine  UPDITM, and an  item i s  dele ted  from t h e  f i l e ,  t h e  body 
of t h e  item is removed from t h e  group, leaving t h e  item-id i n  t h e  group. 
The f l a g s  a r e  marked appropriately,  and t h e  item w i l l  n o t  be on f i l e  when 
accessed by t h e  system rou t ine  RETIX, but t h e  incremental FILE-SAVE w i l l  
be ab le  t o  record t h e  de le ted  i t e m .  These items a r e  r e f i l e d  i n  place, 
taking room only f o r  item-id, and t h e  r e s e t  of t h e  group i s  shuff led  up. 
Also, t h i s  means dele ted  items can be anywhere i n  a group. 



2.4 FILE STRUCTURE 

The f i l e  s t r u c t u r e  is  unchanged except t h a t  a f i l e  does not  have t o  be DC 
type t o  conta in  lists o r  BASIC object  code, except where required f o r  
compat ib i l i ty  wi th  o lde r  systems. A f i l e  type of DC is  recognized by t h e  
FILE-SAVE and T-DUMP processes when producing a tape  t h a t  is compatible 
wi th  o l d e r  systems. I n  t h i s  case, a l l  items (except those  i n  a d ic t ionary  
l e v e l  f i l e  with a s i n g l e  alpha charac te r  on l i n e  1)  a r e  converted t o  l is t  
(CL) format when w r i t t e n  t o  t h e  tape. When these  items a r e  res tored on 
o lde r  machines, they w i l l  be  list (CL) items and must be res tored i n t o  a 
DC type f i l e ,  When res tored on t h i s  implementation, they w i l l  be 
re-converted t o  normal i t e m s .  

Maximum modulo is 1048573 with a maximum separa t ion of 15, 

2.5 SUMMARY OF NEW FEATURES 

The following is a b r i e f  summary of t h e  new f e a t u r e s  included i n  t h e  3.8 
vers ion of t h e  Zebra Pick Operating System. Complete =planation of t h e  
new fea tu res  a r e  found i n  separa te  sec t ions  of t h i s  manual. 

-- Workspace frames a r e  automatical ly extended a s  needed f o r  t h e  TCL, 
JET, BASIC, and EDITOR processors. 

-- Length of Basic s t r i n g s  have been increased t o  approximately 16 
megabytes. 

-- Item length  has been increased t o  2 gigabytes. 

- "DC" type f i l e s  a r e  no longer required f o r  pointer-items o r  Basic 
object  code, except where required f o r  compat ib i l i ty  with o the r  
systems. 

- Items of same s i z e  a r e  updated i n  place. 

- Basic item locks. 

-- Simultaneous use of 1/2" tape, 1/4" tape  and floppy d i sk  by mul t ip le  
users.  

-- Addition of Floppy Disk. 

-- Addition of SMA standard 1/4" tape. 



ACCESS UTILITIES 

-- Pre-defined phrases t h a t  contain p a r t s  of Access statements 

- Quotation marks a r e  no longer required f o r  e x p l i c i t  values 

-- "ANY" a t t r i b u t e  item allows Access t h e  a b i l i t y  t o  search e n t i r e  items 
value by value, a t t r i b u t e  by a t t r i b u t e .  

-- Additional conversions t o  cen te r  a f i e l d ,  force  conversion t o  input 
o r  output and t o  handle running sub-totals. 

BACXUP FEATURES 

-- Incremental FILE-SAVE - a b i l i t y  t o  backup new o r  changed data. 

- Perform FILE-SAVE of se lected accounts. 

-- Perform ACCOUNT-SAVE of se lected f i l e s .  

-- Abil i ty  t o  backup a f i l e  dict ionary with a l l  data  f i l e s  belonging t o  
t h a t  dict ionary.  

RESTORE FEATURES 

-- Abi l i ty  t o  res to re  se lected accounts from a FILE-SAVE tape. 

- Abil i ty  t o  r e s to r e  shared dict ionary and associated data  f i l e s .  

- Abil i ty  t o  r e s to r e  se lected f i l e s .  

- Abil i ty  t o  do a complete "DUMMYn r e s to r e  t o  ver i fy  da ta  i n t eg r i t y  of 
FILE-SAVE tape. -- No data  is ac tua l ly  restored. 

-- Abil i ty  t o  compare data  on tape t o  data  on disk. 

-- T-LOAD verb w i l l  r e s to r e  from a FILE-SAVE tape. 

-- Abil i ty  t o  r e s to r e  changes o r  new items from incremental FILE-SAVE 
tape. 



FILE FEATURES 

-- CREATE-FILE verb w i l l  c r e a t e  "DX", "DY" and "DC" pointers .  

-- CREATE-FILE i n  d i f f e r e n t  account wi th  SYS3 p r iv i l eges .  

-- DELETE-FILE verb can d e l e t e  a f i l e  i n  a d i f f e r e n t  account wi th  SYS3 
p r iv i l eges .  

- A f i l e  D-pointer cannot be  ed i t ed  without s p e c i a l  SYS3 p r iv i l eges .  

- A . f i l e  D-pointer may be  moved o r  renamed using t h e  RENAME-FILE verb. 

- New Group Format handler  t h a t  w i l l  handle GFEs i n t e l l i g e n t l y .  

-- F i l e  Q-pointers may point  t o  o t h e r  Q-pointers up t o  255 l e v e l s  of 
Q-pointers . 





file management 

3.1 LISTS 

Since normal items may be  of (almost) any s i ze ,  no s p e c i a l  format is  required 
f o r  lists. The list handling verbs  (SAVE-LIST, GET-LIST, EDIT-LIST, 
DELETE-LIST, --LIST) still assume t h e  POINTER-FILE is used t o  s t o r e  
lists, b u t  does no t  have t o  be a DC type f i l e .  As  wi th  previous vers ions  of 
t h e  operat ing system, an opt ional  f i l e  name may be  spec i f i ed  f o r  a l l  list 
handling verbs. The opt ional  f i l e  is  no longer required t o  be a "DCW type 
f i l e .  I f  no filename o r  no l is tname is speci f ied ,  d e f a u l t s  a r e  used based on 
t h e  contents  i n  a t t r i b u t e  6 of t h e  verb d e f i n i t i o n  i t e m .  

L i s t s  a r e  s to red  as normal items allowing access  by BASIC programs through 
READ and WRITE statements. 

I n  order  t o  remain compatible wi th  o l d e r  systems, t h e  SAVE and T-DUMP 
processors, when used wi th  t h e  "Cn option, w i l l  convert c e r t a i n  items t o  
"listn format on t h e  tape. Items t o  be c o w e r t e d  must be i n  a "DCn type f i l e .  
I f  t h e  f i l e  i s  a d ic t ionary  l e v e l  f i l e ,  i tems t h a t  have only a s i n g l e  
a lphabet ic  charac te r  on l i n e  1 a r e  not  cower ted .  See SAVE verb a s  described 
l a t e r  i n  t h i s  sect ion.  

When loading a tape  produced on an o lde r  system, lists a r e  automatical ly 
converted t o  normal items. I n  order t o  i n h i b i t  t h i s  conversion when using t h e  
RESTORE verb, use t h e  "Y? option. See RESTORE verb a s  described l a t e r  i n  t h i s  
sect ion.  



FILE DEFINITION ITEMS 

F i l e  d e f i n i t i o n  items (D-pointers) may only be  c rea ted  by t h e  CREATE-FILE verb 
o r  t h e  f i l e  r e s t o r e  process. They may only be dele ted  by t h e  DELETE-FILE 
verb. The f i r s t  four  a t t r i b u t e s  of a f i l e  d e f i n i t i o n  item Code, Base, Modulo 
and Separation may nor b e  modified by t h e  u s e r  (with t h e  exception of t h e  
Code, which may be  changed wi th  t h e  :SWx verbs) .  Duplicate f i l e  d e f i n i t i o n  
items may not  exist. 

Synonym f i l e  d e f i n i t i o n  items (Q-pointers) may naJ r e f e r  t o  o t h e r  synonym f i l e  
d e f i n i t i o n  items. This is v a l i d  a s  long a s  no c i r c u l a r  d e f i n i t i o n s  e x i s t .  
The exact format of t h e  Q-pointer depends on t h e  l e v e l  of t h e  d ic t ionary  which 
conta ins  i t  a s  defined below: 

SYSTEM Dictionary 
001 Q 
002 account-name (must be i n  SYSTEM) 
003 (must be  n u l l )  
004,. . (Same a s  f o r  D po in te r )  

ACCOUNT Master Dictionary 
001 Q 
002 {account-name) ( i f  nu l l ,  cu r ren t  account assumed) 
003 {d ic t f  , da ta ) )  ( i f  nu l l ,  account MD assumed) 
004.. . (Same as f o r  D pointer )  

FILE Dictionary 
001 Q 
002 (must be n u l l )  
003 {data) ( i f  n u l l ,  f i l e  d ic t ionary  assumed) , 

004.. . (Same a s  f o r  D pointer )  

Whenever a f ile-name is required by t h e  system (TCL-I1 verbs, BASIC OPEN, CALL 
and ENTER statements, e tc . ) ,  a path-name may be used instead.  The path-name 
s p e c i f i e s  a f i l e  by means of a "pathw, where t h e  f i r s t  f i l e  named i n  t h e  
path-name is defined i n  t h e  use r ' s  master dict ionary.  The path-name syntax 
is  : 

SYSTEM 
Accesses t h e  SYSTEM f i l e .  

SYSTEM, accountname 
Accesses t h e  master d ic t ionary  of accountname. 

SYSTEM,accountname,dictname 
Accesses t h e  d a t a  sec t ion  of dictname in account accountname. 

SYSTEM, accountname, dictname, dataname 
Accesses t h e  da ta  sec t ion  dataname of f i l e  dictname in account 
accountname. 



These forms assume t h e  use r ' s  master d ic t ionary  conta ins  a Q-pointer t o  
SYSTEM, and t h a t  t h e  u s e r  has  access p r iv i l eges  t o  each of t h e  f i l e s  along t h e  
path, including SYSTEM. 

Accountname 
Accesses t h e  master d ic t ionary  of accountname. 

~ccountname, d i c  tname 
Accesses t h e  d a t a  s e c t i o n  of dictname i n  account accountname. 

Accountname, dictname, dataname 
Accesses t h e  d a t a  sec t ion  dataname of f i l e  dictname i n  account 
accountname. 

These forms assume t h e  use r ' s  master dic t ionary  conta ins  a Q-pointer t o  
accountname, and t h a t  t h e  u s e r  has access p r iv i l eges  t o  each of t h e  f i l e s  
along t h e  path. 

Note t h a t  any of t h e  above forms may be  preceded by t h e  word DICT t o  access  
t h e  f i l e  dict ionary.  I f  t h e  access is  t o  a d ic t ionary  already, DICT has no 
e f fec t .  

It is recommended t h a t  t h e  Q-pointer t o  SYSTEM i n  t h e  u s e r ' s  master d ic t ionary  
be  a f u l l  10 l i n e  Q-pointer. Therefore, when using ACCESS, t h e  type and 
length  a t t r i b u t e s  ( l i n e s  9 and 10) w i l l  be taken from t h e  Q-pointer and not  
t h e  D-pointer i n  SYSTEM. I f  an abbreviated Q-pointer (2 l i n e s )  is  used, then '  
t h e  type and length  a t t r i b u t e s  w i l l  be taken from t h e  D-pointer. When 
accessing an account master d ic t ionary  using t h e  abbreviated Q-pointer t o  
SYSTEM, t h e  password ( i f  any) from l i n e  7 of t h e  D-pointer w i l l  be assumed t o  
be a conversion by ACCESS, r e s u l t i n g  i n  an " I l l e g a l  conversion coden e r ro r .  



3.4 CREATE-FILE V E E  

The CRWI"I'-FILE verb is used t o  c r e a t e  new accounts, d ic t ionar ies .  and d a t a  
f i l e s  i n  t h e  system. It c r e a t e s  a f i l e  by reserving d i sk  space f o r  t h e  f i l e  
and i n s e r t i n g  a f i l e  d e f i n i t i o n  item (D-pointer) i n t o  t h e  parent  f i l e  (SYSTEM 
f o r  an account, MD f o r  a  d ic t ionary ,  d ic t ionary  f o r  a  data  f i l e ) .  The genera l  
f o m s  of t h e  CREATE-FILE verb are: 

CREATE-FILE f  ile-name m l  {, s l )  m2 I ,  82) (options) 

CREATE-FILE dict-name.data-name ml{,sl) m2{,s2) (options) 

CREATE-FILE DICT dict-name ml{, s l )  (options) 

CREATE-FILE DATA file-name m2{,s2) (options) 

CREATE-FILE DATA dict-name.data-name m2{.s2) (options) 

where: 
f i l e a a m e  is t h e  name of t h e  f i f e  
dict-name i s  t h e  name of t h e  d ic t ionary  
data-name is t h e  name of t h e  d a t a  sec t ion  
m l  is  t h e  modulo of t h e  d ic t ionary  
sl is t h e  separa t ion of t h e  d ic t ionary  
m2 is t h e  modulo of t h e  da ta  sec t ion  
s 2 is t h e  separa t ion of t h e  d a t a  s e c t i o n  

Forms which do no t  speci fy  DICT o r  DATA c r e a t e  both t h e  d ic t ionary  and d a t a  
sec t ions  of t h e  f i l e ,  I f  DICT is speci f ied ,  only t h e  d ic t ionary  sec t ion  is  
created,  I f  DATA is speci f ied ,  t h e  d ic t ionary  must a l ready e x i s t ,  and only 
t h e  da ta  sec t ion  is  created. 

Options : 

C c r e a t e  DC f i l e  (only DICT f i l e  po in te r  w i l l  be DC) 

Y c r e a t e  DY f i l e  (only DATA f i l e  po in te r  w i l l  be  DY) 

X c r e a t e  DX f i l e  (both DICT and DATA f i l e  po in te r s  w i l l  be DX) 

R c r e a t e  f i l e  i n  another account 

E i t h e r  X o r  Y may be speci f ied ,  but  not  both. 



The R option is  used t o  speci fy  another account a s  t h e  des t ina t ion  f o r  t h e  
f i l e  being created.  SYS3 pr iv i l eges  are required when t h e  R option is 
specif ied;  I f  t h e  R option is speci f ied ,  you w i l l  be prompted: 

Account ? 

A v a l i d  account d e f i n i t i o n  ( i n  SYSTEM) must be  entered. The account 
d e f i n i t i o n  may be e i t h e r  a D-pointer o r  a Q-pointer, Note t h a t  specifying 
SYSTEM as t h e  account w i l l  c r e a t e  t h e  f i l e  i n  t h e  SYSTEM dict ionary.  I n  t h i s  
case, a d ic t ionary  l e v e l  f i l e  only must be created. 

3.5 DELETE-FILE VERB 

The DELETE-FILE verb i s  used t o  d e l e t e  an account (including a l l  d i c t i o n a r i e s  
and data  l e v e l  f i l e s ) ,  d ic t ionary  ( including a l l  da ta  l e v e l  f i l e s )  o r  data  
f i l e .  The verb opera tes  by re turning a l l  space owned by t h e  f i l e  t o  t h e  
a v a i l a b l e  space pool, and de le t ing  t h e  f i l e  d e f i n i t i o n  item i n  t h e  parent  
f i l e .  The general  forms of t h e  DELETE-FILE verb are:  

DELETE-FILE f ile-name (option) 

DELETE-FILE DICT dict-name (option) 

DELETE-FILE DATA data-name (option) 

DELETE-FILE DATA d i c  t-name, data-name (option) 

where: 

file-name is t h e  name of t h e  f i l e  
dict-name is t h e  name of the  d ic t ionary  
data-name is t h e  name of t h e  d a t a  sec t ion  

The form which does not  specigy e i t h e r  DICT o r  DATA d e l e t e s  both t h e  
d ic t ionary  and data  l e v e l  f i l e s .  

Opt ion: 

R d e l e t e  a f i l e  from another account. This option requires  SYS3 
pr iv i leges .  

If t h e  R option is speci f ied ,  system w i l l  prompt: 

Account ? 

A v a l i d  account d e f i n i t i o n  ( i n  SYSTEM) must be entered. The account 
d e f i n i t i o n  may be  e i t h e r  a D-pointer o r  a Q-pointer. 



To d e l e t e  an account, specify t h e  des i red  account a s  t h e  file-name i n  t h e  
DELETE-FILE command (with t h e  R option) and spec i fy  SYSTEM a t  t h e  "Account 7 "  
prompt. This w i l l  d e l e t e  t h e  des i red  account including a l l  d i c t i o n a r i e s  and 
d a t e  lwel f i l e s .  Note t h a t  t h e  DICT o r  DATA modifiers  may not  be spec i f i ed  
when using t h i s  verb t o  d e l e t e  an account, o r  use  DEZETE-ACCOUNT. 

Exampl e: DELETE-FILE account-name (R) 
wAccount ?"  SYSTEM 

3.6 RENAME-F-qE VERB 

RENAME-FILE is a TCL-I1 verb used t o  mwe o r  rename f i l e  d e f i n i t i o n  pointers .  
Only f i l e  d e f i n i t i o n  items may be operated on by t h i s  verb (not synonym 
d e f i n i t i o n s ) .  The source f i l e  may be  renamed o r  moved (and renamed) t o  a new 
dict ionary.  The RENAME-FILE verb always d e l e t e s  t h e  source f i l e  d e f i n i t i o n  
a f t e r  updating t h e  des t ina t ion  f i l e  de f in i t ion .  The source f i l e  d e f i n i t i o n  is  
not  dele ted  i f  t h e  po in te r  i s  copied t o  t h e  terminal  o r  p r i n t e r .  RENAME-FILE 
may only m o v e  f i l e  d e f i n i t i o n  items t o  d i c t i o n a r i e s  which a r e  a t  t h e  same 
lwel a s  t h e  source d ic t ionary .  That is, a f i l e  d e f i n i t i o n  item i n  t h e  master 
d ic t ionary  may not  be copied t o  t h e  SYSTEM d ic t ionary  o r  t o  a f i l e  d ic t ionary ,  
but  could be  copied t o  another account's master d ic t ionary .  This is  due t o  
both f i l e  and i t e m  f l a g s  containing information a s  t o  t h e  l e v e l  of f i l e  they 
a r e  in.  It may be necessary t o  use t h e  RENAME-FILE verb twice t o  completely 
rename a f i l e ,  i f  t h e  use r  d e s i r e s  t o  keep t h e  d a t a  sec t ion  name t h e  same a s  
t h e  d ic t ionary  name. 

RlWWE-FILE {DICT) file-name fi le-defini t ion-i tem {(opt ions))  
TO: { 0 {DICT) f ile-name i f  ile-def ini t ion-i tem) 

Opt ions  : 

F Form-feed. Display each item on terminal  o r  p r i n t e r  onto new 
page. 

I 1tem-ids suppressed during f i l e  rename. 

N No page w a i t  on terminal.  

P P r i n t e r  is des t inat ion.  

T Tezminal is  des t inat ion.  

X Hexadecimal format used on terminal  o r  p r i n t e r  copy 



Example: ( F i l e  wi th  d i c t  and d a t a  s e c t i o n  of same name of FILEl t o  be  . 
changed t o  FILE2.1 

>RENAME-FILE MD FILEl 
TO: FILE2 

>RENAME-FILE DICT FILE2 FILEl 
TO: FILE2 

3.7 CHANGING FILE TYPE (Dc/Dx/DY/Dz) 

A set of ACCESS verbs  :SWC, :SWD, :SWX, :SWY, and :SWZ e x i s t  t o  change t h e  
f i l e  type.code of a f i l e  d e f i n i t i o n  i t e m .  These verbs make s u r e  each item is a 
v a l i d  D-pointer. I f  ID1  i n  a t t r i b u t e  1 and :SWn is used, item is updated 
cor rec t ly .  I f  ID1 i n  a t t r i b u t e  1 b u t  i t e m  i s  not  a v a l i d  D-pointer, no update 
occurs. Verb format is: 

: SWD {DICT) filename item-list 1 (I3 

where: I = I n h i b i t  e r r o r  message [782] 'A* updated. 

The :WC verb is used t o  change t h e  f i l e  type t o  DC. I f  t h e  f i l e  type  was DX, 
DY o r  DZ, then it is changed t o  DCX, DCY o r  DCZ respect ive ly .  

The :SWD verb is  used t o  change a'DX, DY o r  DZ f i l e  t o  a D f i l e .  I f  t h e  f i l e  
type was no t  DX, DY, o r  DZ (o r  DCX, DC!?, o r  DCZ), then no operat ion takes  
place. I f  t h e  f i l e  type was DCX, Dm o r  DCZ, then t h e  f i l e -  type is  changed t o  
DC. 

The :SWX, :SWY and :SWZ verbs  change t h e  f i l e  type t o  DX, DY o r  DZ 
respect ive ly .  I f  t h e  f i l e  type contained X, Y o r  Z, i t  i s  removed f i r s t ,  then 
t h e  new code added. 

3.8 MODIFYING D-POINTERS WITH THE SYSTEM EDITOR 

I f  a u s e r  has SYS3 p r iv i l eges ,  t h e  system EDITOR may be  used t o  modify f i l e  
d e f i n i t i o n  items. I n  order  t o  update a f i l e  d e f i n i t i o n  item a f t e r  changing 
l i n e s  1, 2, 3, o r  4, t h e  FID, FSD o r  FDD e d i t o r  command must be used. A 
warning w i l l  b e  i ssued about corrupt ion  of t h e  f i l e  system and t h e  operat ion 
must be v e r i f i e d  before  t h e  update t akes  place. This method of modifying D 
po in te r s  is not  recommended. U s e  RENAME-FILE o r  :SWn verbs. 



3.9 GROUP F,OEMTA ,E,R,RgR-W,LER 

The Group Format Er ro r  Handler is entered  whenever t h e  opera t ing  system 
d e t e c t s  an e r r o r  i n  t h e  physica l  format of a group (of items). The GFE 
handler  l o c a t e s  t h e  e r r o r ,  r e p o r t s  i t ,  l o g s  it i n  t h e  SYSTEM-ERRORS f i l e ,  and 
prompts t h e  u s e r  f o r  act ion.  The e r r o r s  may be displayed by using t h e  
LIST-GFES proc on t h e  SYSPROG account, 

There a r e  16 separa te  types  of GFEs t h a t  may b e  detected. The f i r s t  two tests 
appl ied  a r e  f o r  i l l e g a l  forward and backward l i n k s  i n  an e n t i r e  group, and 
a f t e r  any l inkage  e r r o r s  have been f ixed,  t h e  o t h e r  14 tests a r e  appl ied  t o  
each individual  item of t h e  group. Before performing t h e  item t e s t s ,  t he  
physica l  end of group is  determined, and t h e  l a s t  two by tes  of t h e  l a s t  frame 
a r e  set t o  X'FFFF1 t o  prevent a forward l i n k  zero  e r r o r  condi t ion  while i n  t h e  
debugger. A t  t h e  same time, i f  t h e  c a l l i n g  process was "SELECTw o r  
"FILE-SAVEn, t h e  displacement of t h e  next  i t e m  i n t o  t h e  group i s  determined s o  
t h a t  i t  may b e  reset i f  t h e  group is  "fixedw. 

A f t e r  an e r r o r  has been "fixedw, t h e  group is checked again f o r  e r ro r s .  I f  t h e  
e r r o r  w a s  a group l inkage  e r ro r ,  then t h e  checking begins wi th  t h e  t e s t  f o r  
i l l e g a l  forward o r  b a c h a r k  l ink .  If t h e  e r r o r  is wi th  a s p e c i f i c  item, t h e  
checking begins wi th  t h e  f i r s t  i tem i n  t h e  group. 

When t h e  GFE handler  l o c a t e s  an e r ro r ,  a message s i m i l a r - t o :  

Format e r r o r  a t  Group 34992, Frame 34643, F i l e  Base 34901. 
Inva l id  i tem s i z e  during Update. . 

Action: ( ~ ) x i t ,  (1)gnore, (Fl ix,  ( L ) i s t  item, (Glut item, 
(K) ill group, (TI runcate group, (D) ebugger ? 

w i l l  be displayed. Only use r s  wi th  SYS3 p r i v i l e g e s  w i l l  rece ive  t h e  "Action:" 
p a r t  of t h e  message. A l l  o t h e r  use r s  w i l l  rece ive  t h e  informative p a r t  of t h e  
message and be  forced i n t o  t h e  system debugger. The a c t i o n  taken by t h e  GFE 
handler  is  determined by t h e  u s e r  response t o  t h i s  prompt. 

The (E)xi t  response terminates  t h e  cu r ren t  process and e x i t s  t o  TCL. The 
format e r r o r  remains i n  t h e  f i l e .  No da ta  i s  a l t e r e d .  

( I )  GNORE 

I f  t h e  e r r o r  occurred during a SELECT (verb performing a f u l l  f i l e  r e t r i e v a l )  
o r  FILE-SAVE operat ion,  t h e  (1)gnore response w i l l  ignore t h e  e r r o r  i n  t h e  
group, and proceed t o  t h e  next  group. Some items w i l l  be l o s t  i n  t h i s  case, 
but  t h e  process can continue without f i x i n g  t h e  e r r o r .  I f  not  a SELECT o r  
FILE-SAVE, t he  GFE handler w i l l  i n d i c a t e  t h a t  t h i s  option i s  not  permitted and 
w i l l  reprompt t h e  user.  



The (F ) ix  response at tempts t o  r e p a i r  t h e  group. The exact ac t ion  depends on 
t h e  type of e r r o r  (defined below): 

3.9.3.1 Inva l id  Forward Link 

The forward l i n k  t o  t h e  inva l id  frame is cut ,  and t h e  group is terminated a t  
t h e  last v a l i d  frame. 

The GFE handler  examines t h e  l inkages  f o r  v a l i d  forward l i n k  frame number 
(FRMN), number of next contiguous frames forward l inked from t h i s  FID (NNCF), 
backward l i n k  frame number (FRMP), and number of previous contiguous frames 
backward l inked t o  t h i s  FID (NPCF). A v a l i d  FRMN is e i t h e r  zero  o r  between 
SYSBASE and MAXFID. A v a l i d  FRMP is zero  ( f i r s t  frame), o r  FID of previous 
frame i n  chain. Valid NNCF is one less than previous NNCF i f  previous NNCF not  
zero, otherwise zero. A v a l i d  NPCF is zero  ( f i r s t  frame), o r  one more than 
previous NPCF. Since both forward and backward l i n k s  a r e  t e s t e d  i n  a s i n g l e  
pass  through t h e  group, c i r c u l a r  l inkages  are detected. A v a l i d  c i r c u l a r  
l inkage requires  n o n z e r o  FRMN and FRMP f o r  each frame, s i n c e  t h e  f i r s t  frame 
of t h e  group must have a ze ro  FRMP, c i r c u l a r  l inkage w i l l  be detected a s  a 
backward l i n k  e r ro r .  

3.9.3.2 Inva l id  Backward Link 

The forward l i n k  t o  t h e  frame which has an inva l id  backward l i n k  is  cut ,  and 
t h e  group is terminated a t  t h e  l a s t  v a l i d  frame. 

3.9.3.3 Inval id  Item Size  

Inval id  i t e m  s i z e  is detected i f  t h e  item s i z e  is  l e s s  than 6, odd, o r  g r e a t e r  
than 32767 minus l inked frame s ize .  It is  a l s o  detected i f  e i t h e r  byte  i n  t h e  
s i z e  f i e l d  contains a segment mark. 

I f  t h e  segment mark is found wi th in  32767 minus l inked frame s i z e  bytes, t h e  
segment mark i s  assumed t o  terminate t h e  item, and t h e  s i z e  f i e l d  is updated 
accordingly. The ODD b i t  i n  t h e  f l a g s  f i e l d  is  set appropriately,  and a pad 
by te  (XV81') added i f  necessary t o  ensure alignment. I f  a segment mark i s  not  
found wi th in  32737 - l inked frame s i z e  bytes,  t h e  item is truncated, and t h e  
d a t a  between maximum item s i z e  (32767 - l inked frame s i z e )  and t h e  next 
segment mark is discarded. 



3.9.3.4 Embedded Segment Mark 

The embedded segment mark is changed t o  hertadecimal DF. An embedded segment 
mark i s  indicated  when t h e  item count f i e l d  points  t o  t h e  item terminating 
segment mark, bu t  a segment mark exists between t h e  count f i e l d  and t h e  
terminating segment mark. 

3.9.3.5 Missing Ending Segment Mark 

I f  t h e  end-of-item segment mark is not  found a t  t h e  expected end of item based 
on t h e  count f i e l d ,  t h e  i t e m  is  terminated a t  e i t h e r  t h e  f i r s t  segment mark 
found, o r  t h e  maximum item s i z e ,  whichever is smaller.  Fixing t h i s  e r r o r  is  
i d e n t i c a l  t o  f i x i n g  an i t e m  s i z e  e r ro r .  

3.9.3.6 Incor rec t ly  Terminated Item 

The l a s t  cha rac te r  of t h e  item is overwrit ten with an a t t r i b u t e  mark t o  fo rce  
proper termination. The e r r o r  is  not  logged i n  t h e  SYS!t'IW-ERRORS f i l e .  An 
e r r o r  is detec ted  i f  i tem does no t  end wi th  t h e  sequence: AM SM (even s i z e )  o r  
AM SM Xt811 (odd s i ze ) .  

3.9.3.7 Inva l id  Item Flags 

The f l a g s  f i e l d  is corrected  based on t h e  format of t h e  i t e m .  I f  t h e  item is 
i n  a d ic t ionary  l e v e l  f i l e  and t h e  item is a v a l i d  D pointer ,  then t h e  D 
po in te r  f l a g  is  set. 

Inval id  item f l a g s  e r r o r  is detected when t h e  item f l a g s  a r e  not  cons i s t en t  
wi th  t h e  data. The following condi t ions  c o n s t i t u t e  an e r ro r :  1TM.MSB r e s e t ,  
1'l'M.LSB reset, ITM-DDEL and 1TM.DUPD both set, 1TM.IDEL and 1TM.IUPD both s e t ,  
1TM.BIN and 1TM.IND both set, ITM.BIM and inva l id  h a  pointer ,  ITM.IND and 
inva l id  hex pointer ,  v a l i d  D po in te r  i n  d ic t ionary  lwel f i l e  and 1TM.DPTR 
r e s e t ,  1TM.DPT.R s e t  and inva l id  D pointer  o r  not  i n  d ic t ionary  l e v e l  f i l e .  

When inva l id  item f l a g s  a r e  f ixed,  b i t s  1TM.MSB and ITM.LSB a r e  s e t .  I f  b i t  
1TM.IDEL was set, and an item body e x i s t s ,  1TM.IDEL is r e s e t ;  i f  no i t e m  body 
e x i s t s ,  1TM.IUPD is rese t .  I f  item body is  a v a l i d  hex f i d ,  followed by a 
v a l i d  hex frame count, 1TM.BIN is set, ITM.LNK and ITM.IND a r e  reset. I f  item 
body is  a v a l i d  hex f id,  and i f  t h e  item-id matches a s t r i n g  4 bytes  from t h e  
frame pointed t o  by t h e  f i d ,  then 1TM.BIN and 1TM.LNR: a r e  s e t  and 1TM.IND is 
rese t .  I f  t h e  item is i n  a d ic t ionary  lwel f i l e  and i f  t h e  item appears t o  be  
a v a l i d  D pointer ,  1TM.DPTR and 1TM.DUPD a r e  set and 1TM.DDEL i s  r e s e t  
otherwise 1TM.DPTR and 1TM.DUPD a r e  reset. 

3.9.3.8 I l l e g a l  I n d i r e c t  Item Forward Link 

The forward l i n k  t o  t h e  inva l id  frame is cut .  and t h e  i t e m  is terminated a t  
the  l a s t  v a l i d  frame. 



3.9.3.9 I l l e g a l  I n d i r e c t  Item Backward Link 

The fo rward , l ink  t o  t h e  frame which has  an i n v a l i d  backward l i n k  is cut ,  and 
t h e  i tem is terminated st t h e  l a s t  v a l i d  frame. 

3.9.3.10 Inval id  I n d i r e c t  Item Size  

The i n d i r e c t  i t e m  s i z e  is corrected  assuming t h e  f i r s t  segment mark found i n  
t h e  i n d i r e c t  item terminates t h e  i t e m  and t h e  termination sequence is uncon- 
d i t i o n a l l y  changed t o  a t t r i b u t e  mark, segment mark. 

The s i z e  of t h e  i n d i r e c t  item is computed and compared t o  t h e  s i z e  s to red  i n  
t h e  f i r s t  4 by tes  of t h e  f i r s t  frame of t h e  i n d i r e c t  item. I f  t h e r e  is a 
d i f ference ,  an e r r o r  is detected. Also, i f  t h e  i n d i r e c t  item is not  terminated 
wi th  t h e  sequence a t t r 5 b u t e  mark, segment mark and e r r o r  i s  detected. 

3.9.3.11 I l l e g a l  Binaxy I t e m  Forward Link 

The forward l i n k  t o  t h e  inva l id  frame is cut ,  and t h e  i t e m  is terminated a t  
t h e  l a s t  v a l i d  frame. I f  t h e  item was a contiguous binary item, it is changed 
t o  a l inked binazy item. Basic object  code has been corrupted i n  t h i s  case. 

3.9.3.12 I l l e g a l  Binaxy I t e m  Backward Link 

The forward l i n k  t o  t h e  frame which has an inva l id  backward l i n k  i s  cut ,  and 
t h e  item is terminated a t  t h e  l a s t  v a l i d  frame. I f  t h e  i t e m  was a contiguous 
binary i t e m ,  it is changed t o  a l inked binary item. Basic object  code has been 
corrupted i n  t h i s  case. 

3.9.3.13 Inval id  Item Hash Address 

A po in te r  t o  a copy of t h e  item is s to red  i n  t h e  log  ent ry ,  and t h e  item is 
removed from t h e  group. To recover t h e  i t e m ,  use t h e  GFE.RECOVER program. 

Note: This e r r o r  may be  reported f o r  two reasons. F i r s t ,  i f  t h e  item i s  not  
i n d i r e c t ,  and t h e  item-id hashes t o  another group i n  t h e  f i l e ,  and second, i f  
t h e  item is i n d i r e c t ,  and both  copies of t h e  item-id (one i n  t h e  group and one 
i n  t h e  out-of-group copy) a r e  not t h e  same. 

3.9.3.14 Duplicate Item-Id 

A po in te r  t o  a copy of t h e  f i r s t  item is s tored i n  t h e  log  entry,  and t h e  
f i r s t  item is removed from t h e  group. The second item remains. To recover 
t h e  i t e m ,  use t h e  GFE-RECOVER program. 



3.9.3.15 Item-Id longer than 50 charac te r s  

A po in te r  t o  a copy of t h e  item is s to red  i n  t h e  l o g  entry,  t h e  item-id i s  
truncated a t  50 bytes,  t h e  remainder i s  inse r t ed  before  t h e  f i r s t  a t t r i b u t e  of 
t h e  item, and t h e  item is removed from t h e  group. To recover t h e  item, use 
t h e  GFE.RECOVER program. 

3.9.3.16 Item-Id conta ins  system d e l i m i t e r  charac te r  

A po in te r  t o  a copy of t h e  item is s to red  i n  t h e  log  ent ry ,  t h e  item-id i s  
truncated a t  t h e  del imi ter ,  t h e  remainder of t h e  item-id is  inse r t ed  before  
t h e  f i r s t  a t t r i b u t e  of t h e  i t e m ,  and t h e  item is remwed from t h e  group. To 
recover t h e  i t e m ,  use  t h e  GFE.RECOVER program. 

The ( L ) i s t  i tem response is v a l i d  only f o r  e r r o r s  which a r e  no t  l inkage 
e r ro r s .  The item is displayed on t h e  terminal  a page a t  a time. Pressing any 
key displays  t h e  next  page. A control-X w i l l  terminate t h e  l i s t i n g  and re tu rn  
t o  t h e  prompt. Only t h e  f i r s t  400 bytes  of t h e  item a r e  l i s t e d .  Upon com- 
p l e t i o n  of t h e  l i s t i n g ,  t h e  opera tor  is prompted f o r  t h e  des i red  ac t ion  t o  
take. 

The (C)ut item response w i l l  l'cutn t h e  offending item from t h e  group. The 
rest of t h e  group is sh i f t ed ,  overwrit ing t h e  offending item. 

3.9.6 (K)ILL GROUP 

The ( K l i l l  Group response c u t s  a l l  forward and backward l i n k s  from t h e  primary 
f i l e  space. The group is  marked as empty. A l l  da ta  i n  t h e  group is  l o s t !  

3.9.7 (T) RUNCATE GROUP 

The (Tlruncate Group response may a c t  i n  two d i f f e r e n t  manners. F i r s t ,  i f  t h e  
e r r o r  was an i l l e g a l  forward o r  backward l i n k  (not i n  binary o r  i n d i r e c t  
items), t h e  group is  truncated a t  t h e  l a s t  v a l i d  frame (same a s  (F)ix) .  
Otherwise, t h e  group w i l l  be truncated a f t e r  t h e  l a s t  v a l i d  item; t h a t  is, t h e  
item reported i n  e r r o r  and a l l  i tems s to red  a f t e r  t h a t  item (physical ly)  a r e  
remwed from t h e  group. 

The (Dlebugger response e n t e r s  t h e  system debugger. The operator  examines o r  
r e p a i r s  t h e  GFE manually. The e r r o r  w i l l  be logged before  enter ing t h e  system 
debugger. I f  t h e  debugger is ex i t ed  with a "Gn command o r  l i n e  feed, con t ro l  
r e tu rns  t o  t h e  c a l l i n g  process which normally r e t r i e s  t h e  des i red  operation. 
possibly detec t ing t h e  same o r  another GFE. 



3.9.9 SPECIAL CASE HANDLING OF GFEtS 

There a r e  a number of s p e c i a l  cases  requir ing f u r t h e r  explanation of t h e  GFE 
Handler. They are: Spooler encountering GFE while logging e r ro r s ,  GFE during 
FILE-SAVE wi th  G-option i n  e f f e c t  and handling of next  i t e m ,  

3.9.9.1 SPOOLER GFE DURING ERROR LOGGING 

If t h e  spooler  encounters a GFE during e r r o r  logging, t h e  spooler  unlocks t h e  
group it was at tempting t o  update and continues as i f  t h e  e r r o r  had been 
logged. 

3.9.9.2 FILE-SAVE G OPTION 

The GFE is logged, and t h e  remainder of t h e  group bypassed t h e  same a s  t h e  
Ignore option of t h e  GFE query message, 

3.9.9.3 GFEIS AM> THE NEXT ITEM POINTER 

I f  t h e  c a l l i n g  process is  "SELECTn o r  "FILE-SAVE", then t h e  next item po in te r  
is assumed t o  point  t o  t h e  i t e m  cur ren t ly  being accessed. The GFE handler 
at tempts t o  reset t h e  po in te r  t o  t h e  sme item when e x i t i n g  i f  possible,  even 
though t h e  group may be s h i f t e d  when e r r o r s  a r e  fixed. I f  for some reason, t h e  
po in te r  could not  be c o r r e c t l y  reset, a warning message i s  printed,  and t h e  
po in te r  is reset t o  t h e  beginning of t h e  group. 



3.10 SYSTEM BACKUP 

The format of a FILE-SAVE tape  has been expanded t o  handle l a r g e  items. "Ln 
segments a r e  exact ly  l i k e  "In segments, except t h a t  t h e  count f i e l d  c o n s i s t s  
of e i g h t  hexadecimal d i g i t s ,  i n s t ead  of four. Addit ionally,  a header P H n  
segment) e x i s t s  a t  t h e  beginning of every physica l  t ape  f i l e .  The header 
segment de f ines  t h e  t ape  type  (System, Account, D i c t ,  Data, Updates), t h e  d a t a  
frame s i z e  of t h e  system producing t h e  tape, time and d a t e  used t o  match f u l l  
f i le-save t apes  wi th  incremental tapes,  and opt ion  f l ags .  An end-of-file 
segment ("XFn) is  placed on t h e  tape  a f t e r  a l l  items from a f i l e  have been 
w r i t t e n  t o  t h e  tape. 

The UPDATE-SAVE tape  format is s i m i l a r  t o  t h e  FILE-SAVE format, except "K" 
segments denote a de le ted  i t e m .  Also, "Dw segments have been expanded. A 
secondary segment type must be  speci f ied:  "Dun f o r  updated f i l e  d e f i n i t i o n  
(newly c rea ted  f i l e ) ,  "DDn f o r  de le ted  f i l e  d e f i n i t i o n  (deleted f i l e ) ,  "DIn  
f o r  updated f i l e - d e f i n i t i o n  item body ( a t t r i b u t e  5 and above), and "DZn f o r  
unchanged f i l e  de f in i t ion .  

The order  i n  which i tems a r e  saved has been changed. F i r s t ,  t h e  D p o i n t e r  i s  
saved, then a l l  of t h e  i tems i n  t h e  f i l e  (except o t h e r  D po in te r s ) ,  then t h e  D 
p o i n t e r  f o r  a sub-file,  followed by a l l  of t h e  sub-f i le ' s  items, e tc .  

The d a t a  s t o r e d  i n  t h e  STAT-FILE has been modified t o  a small  degree. SIZE 
MAX/I and MIN/I r e f e r  t o  t h e  a c t u a l  item s ize .  RAWSIZE, MX/GP and MN/GP r e f e r s  
t o  t h e  by tes  i n  t h e  group, no t  t h e  e n t i r e  item s i z e  f o r  i n d i r e c t  items. 
DELITMS and DELSIZE conta in  t h e  number and s i z e  of de le ted  items. I N D I ~ S  and 
INDSIZE contain t h e  number and s i z e  of i n d i r e c t  items. FRAMES counts  primary 
f i l e  space, l inked space, i n d i r e c t  and binary i t e m  space. The r e e l  number has 
been moved from t h e  Item-Id t o  a t t r i b u t e  28. 

Completion of t h e  save process outputs  t h e  e r r o r  message: 

[8000] Save complete (nn F i l e s ,  mmmm Items.) 

It is  poss ib le  f o r  nn o r  mmmm t o  be  ze ro .o r  a negative number a s  f i l e s / i t e m s  
flagged a s  de le ted  a r e  subt rac ted  from f i l e s / i t e m s  saved. 

3.10.1 SAVE 

SAVE is a TCL-I1 verb used t o  produce formatted system, account, d ic t ionary ,  
and da ta  save tapes. The SAVE verb may a l s o  be used t o  produce an "updates 
onlyn system save tape  providing an incremental backup f a c i l i t y .  



The general  form of t h e  SAVE verb is: 

SAVE parent-file-name sub-file-name sub-file-name... (Options) 

The parent-file-name is t h e  d ic t ionary  l e v e l  f i l e  which conta ins  t h e  sub-fi les  
which a r e  t o  be  saved. The sub-file-name is t h e  name of t h e  f i l e  defined i n  
t h e  parent  f i l e  d ic t ionary  t o  be saved. For example, t o  save an account, t h e  
parent-file-name would be  SYSTEM and t h e  sub-file-name would be  t h e  
account-name. Mult iple sub-file names may b e  spec i f i ed  i n  t h e  statement. Some 
examples of t h i s  r e la t ionsh ip  are: 

SAVE SYSTEM SYSTEM (T 

This command saves t h e  e n t i r e  system. The SYSTEM dic t ionary  and a l l  of i t s  
items (including a l l  accounts) a r e  saved. This t ape  could be used t o  r e s t o r e  
t h e  system using an F option a t  boot time. 

SAVE SYSTEM SYSPROG MAIL DEMO (T 

This command saves t h e  accounts SYSPROG, MAIL, and DEMO a s  accounts. Note t h a t  
t h i s  command does not  save t h e  SYSTEM dic t ionary  o r  any of i ts  items. Another 
way would be t o  s e l e c t  t h e  accounts t o  be  saved. 

SELECT SYSTEM nSYSPROG""MAILnllDEMO" 
SAVE SYSTEM (T 

This command saves t h e  accounts SYSPROG, MAIL and DEMO a s  accounts. Note t h a t  
t h e  SYSTEM dic t ionary  is  not  saved. 

SAVE MD CUSTOMERS (T 

This command saves t h e  d ic t ionary  of t h e  CUSTOMERS f i l e ,  and any d a t a  sec t ions  
i n  t h e  CUSTO24ERS dict ionary.  This tape  could be used f o r  a rch iva l  purposes, o r  
used t o  move t h e  f i l e  and i t s  dic t ionary  t o  another system. 

SAVE DICT CUSTOMERS INACTIVE (T 

This command saves t h e  INACTIVE da ta  sec t ion  of t h e  f i l e  CUSTOMERS. 



3.10.1,l OPTIONS 

T I n  o rde r  t o  save t h e  spec i f i ed  f i l e s  t o  magnetic t a p e  (o r  o t h e r  
se lec ted  media), t h e  T option must be  spec i f i ed  i n  t h e  command. I f  t h e  
T option is spec i f i ed ,  a t ape  l a b e l  prompt w i l l  be  issued.  

S I f  s t a t i s t i c s  of t h e  f i l e s  saved a r e  des i red ,  t h e  S option must be  
speci f ied .  The s t a t i s t i c s  inc lude  t h e  f i l e  name, base, and modulo, 
number of items, number of bytes,  number of frames, number of groups 
containing format e r ro r s ,  and o t h e r  s t a t i s t i c a l  information. The 
s t a t i s t i c s  a r e  accumulated i n  a sub-fi le  of STAT-FILE. The sub-f i le  
name is  STAT-FILE*p, where 'p' is  t h e  number of t h e  por t  running t h e  
SAVE. Note t h a t  it  i s  poss ib le  t o  use t h e  SAVE verb  wi th  t h e  S option 
and without t h e  T option t o  ga the r  s t a t i s t i c a l  information only. To 
avoid contention f o r  t h e  STAT-FILE when mul t ip le  use r s  a r e  saving d a t a  
and reques t ing  s t a t i s t i c s ,  a sub-f i le  w i l l  b e  c rea ted  t h a t  
concatenates an a s t e r i s k  and t h e  use r ' s  p o r t  number t o  t h e  f i l e .  Thus 
a u s e r  on por t  2 request ing s t a t i s t i c s  would cause t h e  sub-f i le  
STAT-FILE*2 t o  b e  crea ted .  The d e f a u l t  modulo and separa t ion  a r e  
determined by t h e  Sysprog verb DEFAULT-MODSEP defined i n  t h e  SYSTEM 
VERBS and PROCS s e c t i o n  of t h i s  manual. I n  addi t ion ,  t h e  system 
u t i l i t i e s  LIST-FILE-STATS, FILE-SAVE-STATS, MODSEP and GFE-RECOVER 
display  t h e  sub-f i les  i n  t h e  STAT-FILE and prompt t h e  u s e r  f o r  t h e  
por t  number from which t h e  SAVE was done. 

C The C option i s  spec i f i ed  when a backward compatible t ape  i s  t o  be 
produced. When t h i s  option is spec i f i ed ,  i f  t h e  t ape  is  posi t ioned a t  
BOT (beginning of tape) ,  a f i l e  mark (EOF) is w r i t t e n  before  t h e  save 
begins. Also, da ta  which t h e  o ld  RESTORE processor would r e j e c t ,  such 
a s  header segments, l inked binary items, and l a r g e  items ( s i z e  g r e a t e r  
than 32767 minus l inked frame s i z e  bytes)  a r e  not  w r i t t e n  t o  t h e  tape.. 
This option may no t  be  used with t h e  U option, nor f o r  d ic t ionary  o r  
da ta  l e v e l  saves. Does not  c l e a r  update f l a g s  when f u l l  system save i s  
executed wi th  t h i s  option. 

Normal items s to red  i n  DC f i l e s  a r e  saved a s  list (CL) items. 
Contiguous binary items a r e  saved a s  CC items. 

U The U option is used t o  produce an "updates onlyn tape. This option 
may only b e  used when t h e  e n t i r e  system is being saved. A l l  f i l e s  and 
items which have been updated o r  de le ted  a r e  recorded on t h e  tape. 
This option may only be used a f t e r  t h e  successful  completion of a f u l l  
system save (without t h e  C o r  X options) .  An i d e n t i f i e r  which matches 
t h e  corresponding f u l l  system save t ape  is  recorded on t h e  updates 
only tape. This option may no t  be used i n  conjunction wi th  t h e  C o r  X 
options. 

G The G option is  used t o  prevent t h e  SAVE process from stopping a t  a l l  
group format e r ro r s .  I f  t h i s  option is spec i f i ed  and a format e r r o r  i s  
detected,  t h e  e r r o r  i s  logged i n  t h e  SYSTEM-ERRORS f i l e ,  and t h e  r e s t  
of t h e  group is skipped. 



L The L opt ion  is used when only some of t h e  sub - f i l e s  a r e  t o  b e  saved, 
as when producing a ske l e ton  system tape. When t h e  L op t ion  is used, 
t h e  u s e r  w i l l  b e  prompted f o r  t h e  name of  a saved list which c o n t a i n s  
t h e  names of t h e  sub - f i l e s  t o  be  saved. This  l is t  is  used i n  p l a c e  of  
f i l e s  found i n  t h e  pa ren t  d i c t iona ry .  The l ist  name may b e  a l i s t  
s t o r e d  i n  t h e  POINTER-FILE, o r  i f  t h e  form "(file-name list-namen i s  
used, any f i l e  may con ta in  t h e  list. For  example, 

File-Save t a p e  l a b e l  = ABC CO 
L i s t  name = MYLIST 

W i l l  save  the. SYSTEM d ic t iona ry ,  a l l  t h e  items i n  t h e  SYSTEM 
d ic t iona ry ,  b u t  only t h e  accounts  s p e c i f i e d  i n  t h e  saved l ist  MYT,IST. 

SAVE SYSTEM SYSTEM (LT) 

File-Save t a p e  l a b e l  = IPL FILES 
L i s t  name = (IPL SYSGEN 

W i l l  save t h e  SYSTEM d ic t iona ry ,  a l l  t h e  i tems  i n  t h e  SYSTEM 
d ic t iona ry ,  b u t  only t h e  accounts  s p e c i f i e d  i n  t h e  l i s t  SYSGEN i n  t h e  
f i l e  IPL. 

Note t h a t  when bo th  t h e  T and L op t ions  a r e  s p e c i f i e d ,  t h e  Tape Label  
prompt w i l l  b e  i s sued  f i r s t ,  followed by t h e  L i s t  name prompt. 

F When t h e  F op t ion  is  s p e c i f i e d ,  a l l  f i l e  names a r e  d isp layed  on t h e  
t e rmina l  ( o r  p r i n t e r )  as they  a r e  saved. Otherwise, only account names 
w i l l  b e  displayed.  

X When performing a f u l l  system save, t h e  X op t ion  causes  t h e  updated 
i tem and d e l e t e d  i tem f l a g s  (used f o r  t h e  Updates Only save)  n o t  t o  be  
c leared .  The t a p e  produced could n o t  be used a s  t h e  b a s i s  of an 
Updates Only Save tape. 

Y The Y op t ion  causes  each group of t h e  da tabase  accessed t o  be  checked 
f o r  v a l i d i t y  by t h e  Group Format E r r o r  Handler. I f  any format e r r o r s  
a r e  encountered, t h e  Group Format E r r o r  Handler w i l l  b e  entered.  This  
op t ion  is u s e f u l  when it i s  d e s i r e d  t o  v a l i d a t e  t h e  i n t e g r i t y  of t h e  
database.  This  op t ion  slows t h e  f i le -save  operat ion.  

P The P op t ion  w i l l  d i r e c t  t h e  f i l e  l i s t i n g  t o  t h e  p r i n t e r  i n s t e a d  of t o  
t h e  te rmina l .  

R The R opt ion  al lows saved f i l e s  t o  be  re-named on t h e  tape.  If t h i s  
op t ion  is s p e c i f i e d ,  t h e  prompt TO: w i l l  b e  issued.  The response must 
be a l i s t  of file-names corresponding t o  t h e  names of t h e  f i l e s  
s p e c i f i e d  a t  TCL. This  opt ion  may be used t o  re-name accounts ,  
d i c t i o n a r i e s  o r  d a t a  l e v e l  f i l e s .  



3.10.2 FULL SYSTEM SAVE 

The e n t i r e  system is backed up by i s s u i n g  t h e  following TCL command: 

SAVE SYSTEM SYSTEM (T) 

Allowable opt ions  a r e  F ( t o  list a l l  f i l e  names), S ( t o  accumulate s t a t i s t i c a l  
da ta) ,  G ( sk ip  group format e r r o r s ) ,  X (don't  c l e a r  update/delete f l a g s ) ,  Y 
( v a l i d a t e  database i n t e g r i t y ) ,  and C (compatible format). Unless t h e  C o r  X 
opt ions  a r e  spec i f i ed ,  updated and dele ted  i t e m  and f i l e  f l a g s  a r e  c leared  a s  
t h e  d a t a  i s  saved. These f l a g s  a r e  used t o  determine what d a t a  a r e  saved on an 
"updates onlyn tape. Once t h e  save has begun, it must te rminate  normally i f  an 
"updates onlyn save is  t o  be  crea ted  l a t e r .  I f  t h e  save is  in te r rup ted  and 
terminated (break key and END), o r  i f  t h e  system debugger is entered  (Abort!), 
an "updates onlyn save may n o t  be  crea ted ,  I f  t h e  C o r  X opt ions  a r e  spec i f i ed  
o r  t h e  T option is absent ,  t h e  a b i l i t y  t o  c r e a t e  an "updates onlyn save i s  no t  
impaired, whether o r  not  t h e  save terminates  normally. However, t h e  f u l l  save 
tape  crea ted  wi th  t h e  C o r  X option may no t  be  used a s  t h e  b a s i s  f o r  any 
nupdates onlyn save. 

3.10.3 INCREMENTAL SYSTEM SAVE 

An "updates onlyn save t ape  may be  crea ted  only a f t e r  t h e  successful  
completion of a f u l l  system save (without t h e  C o r  X opt ion) .  To c r e a t e  an 
"updates onlyn tape, i s s u e  t h e  following TCL command: 

SAVE SYSTEM SYSTEM (TU) 

Allowable opt ions  a r e  F ( t o  list a l l  f i l e  names), S ( t o  accumulate s t a t i s t i c a l  
da ta ) ,  and G (skip group format e r r o r s ) .  Note t h a t  t h e  S opt ion  w i l l  f o r c e  t h e  
save t o  " v i s i t n  each i tem of each f i l e ,  thereby slowing i t s  progress. Without 
t h e  S option, t h e  save processes only updated f i l e s ,  updated groups wi th in  
those  f i l e ,  and updated items, increas ing i t s  speed. This  save proceeds nore 
rapid ly  than t h e  f u l l  system save s ince  only updated o r  de le ted  items and 
f i l e s  a r e  recorded on t h e  tape. I f  a f i l e  has been dele ted ,  t h e  displayed name 

. (pr in ted  on t h e  terminal)  w i l l  be shown wi th  a hyphen (-) i n s t ead  of a f i l e  
number, and only t h e  f i l e  desc r ip to r  segment is  saved. This tape  is 
synchronized t o  t h e  most recent  f u l l  system save made (without t h e  C o r  X 
option).  I f  a r e s t o r e  i s  required,  t h e  f u l l  save is res tored  f i r s t ,  then the  
matching "updates onlyn save is restored.  Note t h a t  only t h e  most recent  
"updates onlyn save tape  is  required! 



3 . 10.4 FILE-SAVE 

PILE-SAVE executes a Basic program i n  t h e  SYSPROG account t h a t  saves t h e  
e n t i r e  system t o  tape, wi th  t h e  exception of those  accounts and f i l e s  t h a t  
have been DX1ed. The SAVE verb is  automatical ly executed by t h e  program. I f  a 
GFE i s  encountered during t h e  SAVE then it w i l l  be  logged i n  t h e  SYSTEM-ERRORS 
f i l e  and t h e  rest of t h e  group w i l l  be  skipped. FiJe-s ta ts  a r e  always saved 
and T-DUMP1ed on t h e  end of t h e  save tape. The u s e r  may e n t e r  FILE-SAVE a t  TCL 
when logged on t o  t h e  SYSPROG account o r  logon t o  FILE-SAVE which is  a 
Q-pointer t o  t h e  SYSPROG account. E i t h e r  way t h e  FILE-SAVE program w i l l  prompt 
t h e  u s e r  f o r  information t h a t  is used a s  opt ions  t o  t h e  SAVE verb. Entering an 
"Xn a t  any prompt w i l l  l og  t h e  u s e r  o f f .  Once FILE-SAVE i s  entered,  i t  w i l l  
prompt: 

(M)ag tape, (C) a r t r i d g e  tape  o r  (F)loppy d i s k  (M, C,F,X)? 

Enter  block-size <4096>: 

I f  < c r >  entered, then d e f a u l t  is 4096 

If M entered  t o  previous prompt then must b e  > 2 o r  <= 16384. 
I f  M entered t o  previous prompt then u s e r  is  queried re: 1/2" tape.  

Do you have mul t ip le  1/2" tape  u n i t s  (Y/<N>/X)? 

I f  X, executes OFF. 
I f  N, executes SET-MT block-size. 

. I f  Y, T-STATUS verb is executed and t h e  query: 

(Clascade the  save o r  use a (Sl ingle  d r i v e  (C,<S>,X)? 

I f  X, executes OFF. 
I f  S, then query: 

Enter  ONLY tape  u n i t  number (0-3) - <CR> t o  end: 
Using u n i t  n OK? (<Y>,N)? 

I f  N, r e tu rn  t o  Cascade/Single d r i v e  query. 
I f  Y, go t o  p r i n t e r  l i s t i n g  query. 

I f  C, then query: 

Enter  FIRST tape  u n i t  number (0-3) - <CR> t o  end: 
Enter  NEXT tape  u n i t  number (0-3) - <CR> t o  end: 
Enter  NEXT tape  u n i t  number (0-3) - <CR> t o  end: 



Cascade sequencing: Units  n,n,n,n OK? (<Y>,N)? 

If N, r e t u r n  t o  Cascase/Single d r i v e  query. 
If Y, t a p e  u n i t s  a r e  a t tached and queries:  

I f  C entered  t o  previous prompt then block-size must b e  512 o r  4096. 
I f  C entered  t o  previous prompt then t h e  u s e r  is queried: 

Desired tape .  fozmat (S)MA o r  (N) ormal: (S, <N>,X)? 

I f  X, executes OFF. 
If N, executes SET-CT block s i ze .  
I f ' s ,  executes SET-CT 8192 regard less  of block-size 
speci f ied .  

I f  F entered t o  previous prompt, t h e  u s e r  is  queried: 

Desired d i s k e t t e  densi ty:  (HI igh-1.2MB o r  (L) ow-360KB: ( < H > , L , X ) ?  

I f  X, executes OFF. 
I f  H, executes SET-FD. 
I f  L, executes SET-FD (X 

Do you want a l i s t i n g  t o  t h e  p r i n t e r  (Y,<N>)? 

I f  Y, then P option added t o  SAVE verb 

Do. you want a f i l e - s t a t  r epor t  (Y, <N>)? 

I f  Y, f i l e - s t a t s  a r e  output  t o  p r i n t e r  a t  completion o f  save. 

Do you want t o  d isplay  filenames (<Y>,N)? 

I f  Y, then F option added t o  SAVE verb 

Enter  time t o  s t a r t  save o r  <RETURN> 

Format is: hh:mm o r  hh:mm:ss 
I f  <RETURN>, then s t a r t  save immediately. 
I f  time is entered. then por t  w i l l  SLEEP. u n t i l  time t o  s t a r t .  



3.10.5 UPDATE-SAVE 

UPDATE-SAVE executes  a Bas ic  program i n  t h e  SYSPROG account t h a t  produces an 
"updates onlyn tape. It can  b e  used only a f t e r  a complete system save  w a s  
s u c c e s s f u l l y  completed. A l l  f i l e s  and i tems  which have been updated o r  d e l e t e d  
are recorded on t h e  tape. The SAVE ve rb  is au toma t i ca l ly  executed by t h e  
program. If  a GFE is encountered dur ing  t h e  SAVE then  it w i l l  b e  logged i n  t h e  
SYSTEM-ERRORS f i l e  and t h e  rest of t h e  group w i l l  b e  skipped. The u s e r  may 
e n t e r  UPDATE-SAVE a t  TCL when logged on t o  t h e  SYSPROG account  o r  logon t o  
UPDATE-SAVE which is a Q-pointer t o  t h e  SYSPROG account. E i t h e r  way t h e  
UPDATE-SAVE program w i l l  prompt t h e  u s e r  f o r  information t h a t  is  used a s  
op t ions  t o  t h e  SAVE verb.  Enter ing  a n  "Xn a t  any prompt w i l l  l o g  t h e  u s e r  o f f .  
Once UPDATE-SAVE is entered ,  it w i l l  prompt t h e  u s e r  i n  e x a c t l y  t h e  same way 
a s  prompted by FILE-SAVE: 

tape,  (C) a r t r i d g e  tape ,  o r  (F)lopW Disk (M, C,F,X) 1 

3.10.6 ACCOUNT SAVES 

Accounts may b e  saved us ing  t h e  SAVE verb,  a s  descr ibed  above. However, s i n c e  
a u s e r  may not  have acces s  t o  t h e  SYSTEM f i l e ,  t h e  ACCOUNT-SAVE verb rrsy be 
used t o  save  s i n g l e  accounts.  The gene ra l  form of t h e  ACCOUNT-SAVE verb  is: 

ACCOUNT-SAVE account-name (opt ions)  

The s p e c i f i e d  account-name must e x i s t  i n  t h e  SYSTEM d ic t iona ry .  The T and F 
op t ions  a r e  s tandard  op t ions  included i n  t h e  verb. Options S. R, P, G, Y and 
C, as descr ibed  f o r  t h e  SAVE verb, may b e  se l ec t ed .  Does n o t  c l e a r  update  
f l a g s  i n  t h e  account.  

3.10.7 ERROR HANDLING & LOGGING 

Any e r r o r s  ( o t h e r  than  group format e r r o r s )  encountered dur ing  t h e  save  
process  w i l l  be  repor ted  and logged i n t o  t h e  SAVELOG f i l e .  Also, t h e  names of 
a l l  accounts  saved w i l l  be  logged i n  t h e  SAVELOG f i l e .  The item-id used f o r  
t h e  l o g  i tem is c u r r e n t  system d a t e  ( i n t e r n a l  format) concatenated wi th  an 
a s t e r i s k  (*), concatenated w i t h  t h e  c u r r e n t  system time ( i n t e r n a l  format,  
mi l l i s econds ) ,  concatenated w i t h  an  a s t e r i s k  (*), concatenated w i t h  t h e  p o r t  
number doing t h e  save. Also, an i tem named SAVELOG i s  w r i t t e n  i n t o  t h e  
SAVELOG f i l e  whose f i r s t  a t t r i b u t e  con ta ins  t h e  item-id of t h e  most r ecen t  l o g  
en t ry .  I f  t h e  SAVELOG f i l e  cannot  be opened, t h e  l o g  item w i l l  n o t  b e  w r i t t e n .  
This  f i l e  should be  c l ea red  out  pe r iod ica l ly .  The d e f a u l t  modulo and separ-  
a t i o n  f o r  t h e  SAVELOG f i l e  i s  set by t h e  SYSPROG verb DEFAULT-MODSEP, 
descr ibed  i n  t h e  SYSTEM VERBS and PROCS s e c t i o n  of t h i s  manual. 

3.10.8 SELECTIVE SAVE AND THE T-DUMP VERB 

An opt ion  has been added t o  T-DUMP t o  dump a compatible t a p e  f o r  moving d a t a  
t o  o l d e r  systems. The "C" opt ion  w i l i  dump a compatible tape ,  conver t ing  i tems 
i n  a DC type f i l e  t o  l i s t  (CL) items. Linked b inary  i tems and non-DC type  
i tems l a r g e r  than  32767 minus l i nked  frame s i z e  by te s  may no t  be dumped t o  a 
compatible t ape  (a warning w i l l  be p r i n t e d  i f  t h i s  is  a t tempted) .  No SAVELOG 
e n t r i e s  a r e  i n i t i a t e d .  



3.11 SYSTEM RESTORE ---- 
System r e s t o r e s  may b e  i n i t i a t e d  i n  severa l  ways: 1) a f u l l  system r e s t o r e  
may be  i n i t i a t e d  a t  boot t i m e  by using t h e  F option; 2) a verb  is  provided t o  
r e s t o r e  t h e  e n t i r e  system from a running process, and; 3)  accounts, 
d i c t i o n a r i e s ,  and da ta  l e v e l  f i l e s  may be res to red  by using t h e  TCL-I1 verb 
RESTORE, 

When r e s t o r i n g  from a t ape  made under t h e  o ld  f i l e  s t r u c t u r e ,  l ist  (CL) i t e m s  
a r e  automatical ly converted i n t o  normal items. The "Y" option may be  used t o  
i n h i b i t  t h i s  conversion. 

3.11.1 BOOT TIME FILE RESTORE 

The F option a t  boot time invokes t h e  r e s t o r e  process a f t e r  t h e  system boot 
has completed. The u s e r  w i l l  be  prompted t o  s e l e c t  t h e  r e s t o r e  device: 

( ~ ) a ~  tape, ( ~ I a r t r i d g e  tape,  o r  (Dlisk c a r t r i d g e  o r  (F)loppy disk?  

I f  (C la r t r idge  t ape  is se lec ted ,  t h e  c a r t r i d g e  format is se lec ted:  

(N)ormal format, (s)MA format, o r  (Q) r e s t a r t  media s e l e c t ?  

I f  N, then query 

(A) QIC-24, (AL) QIC-24 long, o r  (Q) r e s t a r t  media s e l e c t ?  

I f  (F)loppy d i sk  is  se lec ted ,  then 

FD densi ty  (Hligh - 1.2MB. (L)m - 360KB, o r  (Q) r e s t a r t  media s e l e c t ?  

The system w i l l  check f o r  a v a l i d  device se lec t ion ,  and prompt: 

Current d i sk  f i l e  system w i l l  be overlaid:  (Clontinue o r  (Qlu i t ?  (C/<Q>): 
Mount da ta  t ape /d i ske t t e  and p ress  RETURN 

The se lec ted  device w i l l  be read, and t h e  type of tape  mounted w i l l  be 
checked. I f  t h e  tape  i s  not  a f u l l  f i le-save tape  (made wi th  o r  without the  C 
option),  t h e  following message w i l l  be  displayed: 

Incor rec t  tape  format! 
(F) orward space t o  next f i l e  
(Rlewind tape  and t r y  again 
(M)ount d i f f e r e n t  tape  o r  change device 
( Q l u i t  ( w i l l  jump i n t o  t h e  COLDSTART Proc i f  a system e x i s t s  on d i sk )  

Enter  s e l e c t i o n  : 



Once t h e  c o r r e c t  t a p e  format has  been i d e n t i f i e d ,  t h e  r e s t o r e  process  w i l l  
begin. Af t e r  t h e  f u l l  f i l e - save  t a p e  has  been r e s to red ,  and i f  t h e  save  t a p e  
was c r e a t e d  wi thout  t h e  C o r  X op t ions ,  t h e  u s e r  w i l l  b e  prompted: 

Res tore  updates  (Y/N) ? 

I f  t h e  response is Y (yes) ,  t h e  u s e r  w i l l  b e  prompted t o  s e l e c t  t h e  r e s t o r e  
device,  then: 

Mount update  t ape /d i sk  and p r e s s  RETURN 

A f t e r  t h e  t a p e  format has  been v e r i f i e d  and t h e  update  t a p e  i d e n t i f i e r  
v e r i f i e d  a g a i n s t  t h e  f u l l  f i l e - save  t a p e  i d e n t i f i e r ,  t h e  updates  w i l l  b e  
res tored .  

Upon completion of t h e  r e s t o r e ,  t h e  COLD-START procedure w i l l  b e  executed. 

Note t h a t  dur ing  t h e  r e s t o r e  process ,  a l l  t e rmina l s  w i l l  b e  i n h i b i t e d  from 
logging on t o  t h e  system. 

3.11.2 THE :FILELOAD VERB 

The :FILELOAD verb  may b e  used by a running process  (with SYS3 p r i v i l e g e s )  t o  
i n i t i a t e  a f u l l  system r e s t o r e  from TCL. I n  o r d e r  t o  execute t h i s  verb,  a l l  
o t h e r  u s e r s  must be  logged o f f .  The r e s t o r e  beg ins  f r o n  t h e  c u r r e n t l y  s e l e c t e d  
t a p e  device,  and proceeds j u s t  a s  descr ibed  above, except  f o r  device  s e l e c t i o n  
and "Mount d a t a  tapen'prompt.  

3.11.3 THE RESTORE VERB 

RESTORE is a TCL-I1 verb which is  used t o  r e s t o r e  s p e c i f i e d  accounts,  
d i ' c t ionar ies  and d a t a  l e v e l  f i l e s  from a save  tape.  The gene ra l  form is: 

RESTORE parent-file-name sub-file-name sub-file-name... (Options) 

where parent-file-name is  t h e  name of t h e  d i c t i o n a r y  i n t o  which t h e  sub - f i l e s  
w i l l  b e  r e s to red ,  and sub-file-name is t h e  name t h e  r e s t o r e d  f i l e  i s  t o  be 
given ( t h i s  may b e  d i f f e r e n t  than  t h e  name i t  was saved a s ) .  Depending on t h e  
l e v e l  of t h e  f i r s t  f i l e  on t h e  save  tape ,  one o r  more of t h e  fol lowing p r o r ~ p t s  
w i l l  be  issued:  

Account name on tape: For  full-system save  t a p e s  o r  account l e v e l  save 
tapes ,  f o r  example: 

SAVE SYSTEM SYSTEM o r  SAVE SYSTEM account-name 
FILE-SAVE o r  ACCOUNT-SAVE account-name 

Dic t ionary  name on tape:  For  d i c t i o n a r y  l e v e l  save tapes ,  f o r  example: 

SAVE MD file-name o r  SAVE SYSTEM,account-name file-name 



F i l e  name on tape: For d a t a  l e v e l  save tapes,  f o r  example: 

SAVE DICT 'f ile-name data-name 
SAVE DICT SYSTEM,account-name,file-name data-name 

The name (or  names) entered  i n  t h e  f i n a l  response correspond t o  t h e  list of 
sub-file-names entered  i n  t h e  TCL command. Any missing names ( n u l l  is  an 
acceptable response t o  t h e  l a s t  prompt) w i l l  assume t h e  corresponding 
sub-file-name spec i f i ed  i n  t h e  TCL command l i n e ,  

An a s t e r i s k  may be used i n  place of t h e  l i s t  of sub-file-names i n  t h e  TCL 
command. I n  t h i s  case, any f i l e  found on t h e  tape  which does not  exist i n  the  
parent  d ic t ionary  w i l l  be restored.  

I f  t h e  t ape  res tored  was a f u l l  save t ape  made without t h e  C o r  X options,  
then upon completion of t h e  r e s to re ,  t h e  u s e r  w i l l  be asked i f  updates a r e  t o  
b e  restored.  I n  t h i s  case, only updates t o  t h e  f i l e s  which have been res to red  
by t h i s  TCL command w i l l  b e  restored.  

Completion of t h e  r e s t o r e  process outputs  t h e  e r r o r  message: 

[8020] Restore complete (nn F i l e s ,  rnmmrn Items.) 

It is poss ib le  f o r  nn o r  m m m  t o  be  zero  o r  a negative number a s  f i l e s / i t e m s  
flagged a s  de le ted  a r e  subt rac ted  from f i l e s / i t e m s  res tored .  

No'te t h a t  t h e  RESTORE verb honors t h e  r e t r i e v a l  and update r e s t r i c t i o n s  of t h e  
f i l e  on t h e  tape. That is, you may not  r e s t o r e  an account, d i c t ionary  o r  da ta  
f i l e  which you a r e  not  authorized t o  access. 

Note: T-DUMP tapes  cannot be loaded using t h e  RESTORE verb a s  i t  does not  
conta in  s u f f i c i e n t  information on t h e  tape. 

3.11.4 THE ACCOUNT-RESTORE VERB 

The ACCOUNT-RESTORE verb may be used t o  r e s t o r e  one o r  more accounts from a 
f i le-save tape. This verb i s  provided t o  allow use r s  who do not  have access t o  
t h e  SYSTEM f i l e  t o  r e s t o r e  accounts. The account name (or  names) on t h e  
f i le-save tape  must be  speci f ied .  



3.11.5 OPTIONS 

The fo l lowing  op t ions  may b e  used w i t h  t h e  v e r b s  :FILELOAD, RESTORE and 
ACCOUNT-RESTORE u n l e s s  a  r e s t r i c t i o n  is i n d i c a t e d  i n  t h e  op t ion  explanat ion.  

N The N op t ion  i n h i b i t s  t h e  automatic  re-s izing of f i l e s  when r e s t o r i n g  
a t a p e  made on a  machine w i t h - a  d i f f e r e n t  da t a  frame s i z e .  The d e f a u l t  
is t o  au toma t i ca l ly  a d j u s t  t h e  f i l e  modulo based on t h e  change i n  d a t a  
frame s i ze .  If t h e  save  t a p e  w a s  made under t h e  o ld  format o r  w i t h  t h e  
C option,  no automatic  re-s izing t a k e s  p l ace  anyway. Also, t h e  N 
op t ion  i n h i b i t s  re-s izing of f i l e s  based on t h e  r e a l l o c a t i o n  
s p e c i f i c a t i o n  i n  t h e  f i l e  d e f i n i t i o n  i tem ( a t t r i b u t e  13). 

R The R op t ion  enab le s  automatic  re-s izing of f i l e s  when r e s t o r i n g  a  
t a p e  made under t h e  o ld  format o r  w i t h  t h e  C option.  I f  t h i s  op t ion  is  
s p e c i f i e d ,  t h e  u s e r  w i l l  be  prompted: 

Tape producer  d a t a  frame s i z e  = 

The frame s i z e  must b e  a m u l t i p l e  of 500. This  op t ion  is  only 
a v a i l a b l e  w i t h  t h e  RESTORE and ACCOUNT-RESTORE verbs.  

P Output list t o  p r i n t e r .  

S The S op t ion  suppresses  t h e  d i s p l a y  of t h e  list of f i l e  names being 
searched f o r  on t h e  tape .  

Y The Y opt ion  i n h i b i t s  t h e  conversion of "CL" items on o ld  format t a p e s  
i n t o  normal items, r e s t o r i n g  them a s  l i n k e d  b ina ry  i tems  in s t ead .  

V The V op t ion  is used t o  perform a "ver i fyw opera t ion ,  n o t  a  r e s t o r e .  
This  op t ion  causes  t h e  t a p e  t o  b e  read a s  i f  it were being r e s to red ,  
b u t  d i s c a r d s  t h e  d a t a  a f t e r  reading it. This  opt ion  w i l l  d e t e c t  
d e f e c t i v e  D-pointers, i n v a l i d  i tem s i z e s ,  unrecognizable  t a p e  seg- 
ments, and o t h e r  t a p e  format e r r o r s .  See t h e  verb  VERIFY-SAVE below. 

X The X opt ion  may be used w i t h  RESTORE o r  :FILELOAD when r e s t o r i n g  from 
a f u l l  f i l e - save  tape,  and when it is n o t  d e s i r e d  t o  r e s t o r e  a  
corresponding update  tape. Th i s  op t ion  by-passes t h e  "Restore 
updates?" prompt, a l lowing f o r  automation of s a v e / v e r i f y / r e s t o r e  
procedures.  

B The B opt ion  is  used when r e s t o r i n g  f i l e s  from a t a p e  made under Open 
Arch i t ec tu re  r e l e a s e s  of the Pick System. Item s i z e  e r r o r s  a r e  ignored 
when us ing  t h e  B opt ion,  and b ina ry  i tems r e q u i r i n g  more than  255 
frames a r e  skipped. 



D The D option, used wi th  t h e  V option, v e r i f i e s  t h a t  t h e  d a t a  on t h e  
tape  is t h e  same a s  t h e  da ta  on t h e  system. This option a c t u a l l y  opens 
t h e  f i l e s  a s  they a r e  encountered on t h e  tape, and a s  each i tem is 
read from t h e  tape,  it i s  compared t o  t h e  i tem on t h e  system. This  
option may be  used t o  v e r i f y  t h e  i n t e g r i t y  of t h e  save tape. Note: 
da ta  read from t h e  t ape  is compared t o  da ta  s t o r e d  on the  system, not  
vice-versa.  See t h e  verb VERIFY-SAVE-DATA below, 

To v e r i f y  a  f u l l  save tape, use t h e  following command: 

To v e r i f y  an account save tape, use t h e  following command: 

RESTORE SYSTEM account.name (VD 

answering t h e  "Account name on tapen prompt wi th  a  c a r r i a g e  re turn .  

WARNING: Forget t ing  t o  include t h e  V and D opt ions  wi th  :FILELOAD and 
ignoring t h e  "Continue o r  Q u i t n  prompt, w i l l  des t roy  cur ren t  f i l e  
data. Therefore, it is suggested t h a t  t h e  V and D opt ions  be  used 
only i n  Procs f o r  s p e c i f i c  app l i ca t ions  and t h a t  t h e  verbs  
VERIFY-SAVE and VERIFY-SAVE-DATA be used a t  t h e  TCL prompt. 

3.11.6 ADD-ACCOUNTS 

Automatically adds new accounts from a  FILE-SAVE tape  o r  mul t i  ACCOUNT-SAVE 
tape, t h a t  do not  a l ready e x i s t  on t h e  system. 

(M)ag tape, (c) a r t r i d g e  t ape  o r  (F) loppy d i sk  (M, C,F,X) 1 

I f  M, then query: 

Do you have mul t ip le  1/2" tape  u n i t s  (Y/<N>/X)? 

I f  X, r e tu rns  t o  TCL. 
I f  N, SET-MT 4096 is executed and r e s t o r e  begins. 
I f  Y, T-STATUS verb is  executed and t h e  query: 



Would you l i k e  t o  (Clascade t h e  r e s t o r e  o r  use a (S l ing le  d r i v e  
(C, <s>,X)? 

I f  X, executes OFF. 
I f  S, then query: 

Enter  ONLY tape  u n i t  number (0-3) - <CR> t o  end: 
Using u n i t  n OK? (<Y>,N)? 

I f  N, r e tu rns  t o  Cascade/Single d r i v e r  query. 
If Y, begins r e s to re .  

I f  C, then query: 

Enter  FIRST tape  u n i t  number (0-3) - <CR> t o  end: 
Enter  NEXT t a p e  u n i t  number (0-3) - <CR> t o  end: 
Enter  NEXT tape  u n i t  number (0-3) - <CR> t o  end: 

Cascade sequencing: Units  n,n,n,n OK? (<Y >,N)? 

I f  N, r e t u r n s  t o  Cascade/Single d r i v e  query. 
I f  Y, t a p e  u n i t s  a r e  a t tached and s t a r t s  r e s to re .  

I f  C, then query: 

Desired tape  format (S)MA o r  (N)ormal: (S,<N>,X)? 

I f  S, executes T-FORMAT (S and SET-CT 8192 and s t a r t s  - res tore .  
I f  N, then query: 

Please speci fy  tape  length: (AI-QIC 24, (ALI-QIC 24 long: 

Then executes T-ASSIGN and SET-CT 4096 and s t a r t s  the res to re .  

I f  I?, then query: 

Desired d i s k e t t e  dens i ty :  (H) i g h - 1 . m  o r  (L)ow-360KB: ( < H > , L , X ) ?  

I f  X, executes OFF. 
I f  H, executes SET-FD. 
I f  L, executes SET-FD (X 

I f  X, r e tu rns  t o  TCL. 



3.11.7 VERIFY-SAVE VERB 

V e r i f i e s  t h e  cur ren t ly  a t tached tape  a s  if it were being res tored t o  d isk ,  but  
d i sca rds  t h e  da ta  a f t e r  reading it, This operat ion w i l l  d e t e c t  de fec t ive  
D-pointers, inva l id  i t e m  s i zes ,  unrecognizable t ape  segments, and o t h e r  tape  
format e r ro r s .  Verb format is: 

VERIFY-SAVE {acc ount-name (A) 1 

Option: A W i l l  prompt Account name on tape: 
User may e n t e r  a r e tu rn  o r  an account-name, t h i s  w e r r i d e s  
account-name given a t  TCL command. 

3.11.8 VERIFY-SAVE-DATA VERB 

V e r i f i e s  t h a t  t h e  data  on t h e  tape  is t h e  same a s  t h e  da ta  on t h e  system 
d i s k ( s )  . The f i l e s  on t h e  d i sk  a r e  opened a s  they a r e  encountered on t h e  
tape, and a s  each i t e m  is  read from t h e  tape, it is compared t o  t h e  item on 
t h e  system. Note any items t h a t  change on d i sk  s ince  t h e  save w i l l  be 
reported a s  an er ror .  Therefore, f o r  t h e  v e r i f i c a t i o n  t o  be  useful ,  t h e  
system should not  be  i n  use  while t h e  v e r i f i c a t i o n  is i n  progress. Verb 
format is : 

VERIFY-SAVE-DATA {acc oun t-name (A) ) 

Option: A W i l l  prompt Account name on tape: 
User may e n t e r  a r e tu rn  if account-name on-disk  is  t h e  same 
a s  account-name on tape, o r  e n t e r  account-name on tape. 

3.11.9 ERROR HANDLING DURING RESTORE 

Once an F-level r e s t o r e  is i n i t i a t e d  v i a  t h e  boot and a f t e r  t h e  SYSTEM f i l e  
has been,created,  a l l  e r r o r s  a r e  logged i n  t h e  RESTORE-ERRORS account ( the  
account w i l l  be crea ted  by t h e  r e s t o r e  process and may not  e x i s t  p r i o r  t o  t h e  
res to re ) .  An item, RESTORE-ERRORS, w i l l  be crea ted  i n  t h e  account l e v e l  f i l e  
RESTORE-ERRORS; t h i s  l ist  conta ins  a l l  of t h e  e r r o r  messages reported during 
t h e  res to re ,  This i t e m  is w r i t t e n  a f t e r  t h e  r e s t o r e  is  completed. A l l  o t h e r  
r e s t o r e  processes i n i t i a t e d  w i l l  log  e r r o r s  i n  an account c a l l e d  
RESTORE-ERRORS*p, where !p8 is t h e  por t  number t h a t  i n i t i a t e d  t h e  res to re .  



Addit ionally,  any item on t h e  t ape  whose f i l e  cannot be i d e n t i f i e d  ( i n  t h e  
case  of damaged f i l e  d e f i n i t i o n  segments o r  missing r e e l s )  w i l l  be  s to red  i n  a 
f i l e  contained i n  t h e  RESTORE-ERRORS{*p) account. The d e f a u l t  modulo and 
separa t ion  f o r  RESTORE-ERRORS{*p) is defined by t h e  Sysprog verb  
DEFAULT-MODSEP described i n  t h e  SYSTEM VERBS and PROCS s e c t i o n  of t h i s  manual, 
The d ic t ionary  where the  item is f i l e d  depends on t h e  type of r e s t o r e  i n  
process: RESTORE i f  not  processing an updates-only tape, UPDATE i f  processing 
an updates-only tape, and t h e  i t e m  is new o r  updated, and DELETE i f  processing 
an updates-only tape, and t h e  item is deleted.  The d a t a  l e v e l  f i l e  name i s  
simply t h e  f i l e  number (from t h e  tape)  of t h e  f i l e  where t h e  item belongs. 

Thus, a f t e r  a r e s to re ,  it is important t o  examine t h e  contents  of t h e  
RESTORE-ERRORS{*p) account ( i f  it e x i s t s )  t o  determine i f  t h e  r e s t o r e  was 
successful ,  i.e., LIST-RESTORE-ERRORS. 

I f  t h e  r e s t o r e  process should e n t e r  t h e  system debugger during t h e  r e s to re ,  it 
is genera l ly  poss ib le  t o  continue t h e  r e s t o r e  wi th  t h e  next  segment from t h e  
save tape. Entering "END" i n  response t o  t h e  debug ( I )  prompt, should prompt: 

(Clontinue wi th  next  segment o r  (Q)u i t  ? 

Entering C should continue t h e  r e s t o r e  wi th  minimal da ta  l o s s .  

3.11.9.1 HANDLING OF ERRORS NOT STORED I N  THE RESTORE-ERRORS ACCOUNT 

I f  no separa t ion  is given on t h e  tape  being res tored ,  separa t ion  i s  forced t o  
1 and does not  go through e r r o r  processing. 

I f  modulo on tape  is greate; than 1,048,573, less than o r  equal t o  zero,  o r  
t h e r e  i s  not  enough d i sk  space, t h e  u s e r  is  prompted f o r  a new modulo and t h e  
separa t ion  is  s e t  t o  1. The old modulo is  displayed f o r  t h e  use r s  information. 

When t h e  u s e r  i s  prompted f o r  modulo, t h e  number is  forced t o  odd and 
val ida ted .  I f  t h e  number f a i l s ,  t h e  u s e r  is prompted again. 

When res to r ing  a tape  from a system wi th  a d i f f e r e n t  frame s i z e  and t h e  system 
c a l c u l a t e s  t h e  modulo (R-option), t h e  modulo is set t o  a number t h a t  is odd 
and not  d i v i s i b l e  by f ive .  

I f  a t t r i b u t e  13 of t h e  f i l e  D-pointer is (n), then n=MODULO and SEPARATION=l. 
I f  it is (n,m) , then n=MODULO, m= SEPARATION. I f  a t t r i b u t e  13 is empty, does 
not  begin wi th  "(", o r  spec i f i ed  modulo and separa t ion  a r e  t h e  same a s  t h e  
cu r ren t  D-pointer, no a c t i o n  is taken. 



3.11.10 SEZECTIVE RESTORE AND THE T-LOAD VERB 

The T-LOAD verb  w i l l  accept  a "saven format t a p e  as input .  I f  a t a p e  is  
determined t o  be  a "saven format tape, one o r  more of t h e  following prompts 
w i l l  be issued: 

Account name on tape: For full-system save tapes  o r  account l e v e l  save 
tapes,  f o r  example: 

SAVe SYSTEM SYSTEM o r  SAVE SYSTEM account-name 
FILE-SAVE o r  ACCOUNT-SAVE account-name 

Dict ionary name on tape: For 'd ic t ionary  l e v e l  save tapes ,  f o r  example: 

SAVE MD file-name o r  SAVE SYSTEM,account-name file-name 

F i l e  name on tape: For d a t a  l e v e l  save tapes,  f o r  example: 

SAVE DICT file-name data-name 
SAVE DICT SYSTEM,account-namesfile-name data-name 

Normal ACCESS s e l e c t i o n  c r i t e r i a  may be  used t o  speci fy  items which a r e  t o  be 
loaded from t h e  tape. 

T-LOAD may be  used wi th  e i t h e r  f u l l  o r  updates-only save t apes  a s  w e l l  a s  
account, d ic t ionary ,  and data  f i l e  saves. I f  an updates-only save tape  i s  
used, only new o r  updated items w i l l  be  restored.  Deleted items w i l l  not  be  
de le ted  from t h e . f i l e .  RESTORE must be used t o  d e l e t e  i tems from a f i l e .  

When using T-LOAD with  a "saven format tape, t h e  tape  must be pos i t ioned a t  
t h e  beginning of a t a p e  f i l e  before  e x e ~ u t i n g ~ t h e  verb,  unless  t h e  A option i s  
speci f ied .  I f  da ta  is being res tored  from an account which begins on a r e e l  
o t h e r  than t h e  f i r s t ,  then a T-FWD should be issued t o  pos i t ion  the  tape  a t  
t h e  beginning of t h e  next  tape  f i l e  p r i o r  t o  executing. t h e  T-LOAD. I f  t h i s  i s  
not  done, then t h e  tape  w i l l  probably not  be i d e n t i f i e d  a s  a "save" format 
tape, and erroneous da ta  may be  loaded. 

Note t h a t  t h e  T-LOAD verb used wi th  a "save" format t ape  honors t h e  r e t r i e v a l  
and update r e s t r i c t i o n s  of t h e  f i l e  on t h e  tape. That is, you may not  load 
from account, d i c t ionary  o r  da ta  f i l e  which you a r e  not  authorized t o  access.  
Note: SEZ-RESTORE i s  t h e  same a s  T-LOAD command. It is  converted i n t e r n a l l y  
t o  t h e  T-LOAD command. 



3.11.10.1 T-LOAD OPTIONS 

S The S op t ion  w i l l  suppress  t h e  list of f i l e  names d isp layed  dur ing  t h e  
s e a r c h  f o r  t h e  f i l e  t o  b e  r e s to red .  

N The N opt ion  w i l l  s ea rch  f o r  a  s p e c i f i e d  f i l e  number r a t h e r  than  a  
f i l e  name. I f  t h e  N op t ion  is  s p e c i f i e d ,  t h e  fo l lowing  prompt w i l l  be  
i s sued  : 

F i l e  number on t a p e  : 

A The A opt ion  w i l l  cause  T-LOAD t o  assume a save  format tape,  a t  a  
p o s i t i o n  o t h e r  t han  BOT (beginning of tape)  o r  EOF (end of f i l e ) .  
Since t h e  l o g i c a l  l o c a t i o n  cannot  e a s i l y  b e  determined, t h e  fol lowing 
prompt w i l l  be  issued:  

Level: 0-System I-Account 2-Dictionary 3-Data F i l e  : 
The l e v e l s  a r e  i n t e r p r e t e d  a s  follows: 0  - t a p e  is  pos i t i oned  
somewhere w i t h i n  t h e  SYSTEM f i l e .  The f i r s t  f i l e  prompt w i l l  b e  f o r  
Account name. 1 - Tape i s  pos i t i oned  wi th in  t h e  des i r ed  account. The 
f i r s t  f i l e  prompt w i l l  be f o r  Dic t ionary  name. 2 - t a p e  is pos i t i oned  
w i t h i n  t h e  d e s i r e d  d i c t iona ry .  The f i r s t  f i l e  prompt w i l l  b e  f o r  F i l e  
name. 3 - Tape i s  pos i t i oned  w i t h i n  t h e  d e s i r e d  d a t a  f i l e .  No f i l e  
name prompt w i l l  b e  issued.  The A op t ion  i s  u s e f u l  when T-LOADing 
from volumes o t h e r  than  t h e  f i r s t  volume i n  a  mu l t ivo lume  set, o r  
when performing m u l t i p l e  T-LOADS from a s i n g l e  account. 

C The C opt ion  w i l l  a l low o ld  ULTIMATE T-DUMPS t o  b e  read c o r r e c t l y .  

P Send output  t o  p r i n t e r .  





ACCESS 4 
4.1 ACCESS PRE-PROCESSOR 

The ACCESS Pre-Processor enhances t h e  Pick ope ra t ing  system Access query 
. language. The pre-processor provides  two major func t ions .  F i r s t ,  i t  adds t h e  

a b i l i t y  t o  u s e  and d e f i n e  phrases  which con ta in  p a r t s  of Access s ta tements .  
Second, it  e l i m i n a t e s  t h e  requirement t h a t  e x p l i c i t  v a l u e s  be  enclosed i n  
quo ta t ion  marks, except  t o  r e s o l v e  ambigui t ies .  

The ACCESS Pre-Processor is enabled by changing t h e  Access ve rb  d e f i n i t i o n  i n  
t h e  master  d i c t i o n a r y  f o r  t h o s e  v e r b s  where pre-processing is des i r ab le .  The 
pre-processor scans  t h e  inpu t  sentence,  expands phrases  and determines which 
words are va lues ,  then  pas ses  t h e  sen tence  t o  t h e  s tandard  Access compiler. 

I n  normal opera t ion ,  t h e  ACCESS Pre-Processor processes  t h e  inpu t  s ta tement  
be fo re  t h e  Access compiler.  An opt ion  (Z) may be  used t o  bypass t h e  
pre-processing. 

4.1.1 PHRASES 

Phrases  must b e  def ined  i n  t h e  d i c t i o n a r y  of t h e  f i l e  f o r  which t h e  phrase  
w i l l  b e  used ( o r  i n  t h e  account 's  master  d i c t iona ry ) .  L ine  one of t h e  phrase  
d e f i n i t i o n  must b e  an H. L ine  two of t h e  phrase  d e f i n i t i o n  con ta ins  t h e  words 
which make ip t h e  phrase. 

Phrases  may con ta in  any l e g a l  Access words and cons t ruc t ions  except ve rbs  and 
f i l e  names. This  inc ludes  output  a t t r i b u t e s ,  headings, foo t ings ,  s e l e c t i o n  
c r i t e r i a ,  mod i f i e r s  (ID-SUPP, DBL-SPC, e t c . ) ,  even e x p l i c i t  i tem-id's.  
Phrases  may con ta in  o t h e r  phrases.  C i r c u l a r  phrase  r e f e rences  a r e  n o t  
permi t ted  and r e s u l t  i n  an e r r o r  message. 

It is p o s s i b l e  t o  s t o r e  a c o l l e c t i o n  of phrases  i n  a f i l e  and r e fe rence  them 
by means of a "remoter1 phrase  d e f i n i t i o n .  A remote phrase  d e f i n i t i o n  con ta ins  
an R on l i n e  1, t h e  phrase  f i l e  name on l i n e  2, and t h e  phrase item-id on l i n e  
3. The item i n  t h e  remote phrase  f i l e  must be  a phrase  d e f i n i t i o n  (H on l i n e  
11, and t h e  f i l e  and item must e x i s t .  



A s p e c i a l  phrase  may exist i n  t h e  f i l e  d i c t i o n a r y  (o r  i n  t h e  a c c o u n t r s  mas ter  
d i c t i o n a r y  i f  t h e  DICT mod i f i e r  is  s p e c i f i e d )  which d e f i n e s  t h e  d e f a u l t  ou tpu t  
a t t r i b u t e  l is t  when no e x p l i c i t  a t t r i b u t e  names have been included f o r  output .  
The item-id of t h i s  s p e c i a l  phrase i s  t h e  a t  s i g n  followed by t h e  f i l e  name 
(@filename) o r ,  op t iona l ly ,  j u s t  t h e  a t  s i g n  (Q). This  is used i n  p l ace  of 
t h e  convent ional  numbered output  a t t r i b u t e s  (1,2,3...). I f  t h e  @filename 
phrase  i s  missing, then  t h e  @ phrase  is  assumed t o  d e f i n e  t h e  d e f a u l t  ou tput  
a t t r i b u t e s .  Using t h i s  method, d i c t i o n a r i e s  which d e f i n e  s e v e r a l  d a t a  f i l e s  
may u s e  d i f f e r e n t  oucput a t t r i b u t e  l ist  phrases .  Also, i f  Q-pointer(s) e x i s t  
f o r  t h e  f i l e ,  t h e  @filename f o r  t h e  a c t u a l  f i l e  w i l l  b e  used t o  determine t h e  
output  a t t r i b u t e s .  

I f  l i n e  1 of t h e  8 phrase  is  an  H o r  R, a l l  numerics s epa ra t ed  by spaces and 
n o t  enclosed i n  quotes  a r e  t r e a t e d  a s  va lues .  That is, i f  a u s e r ' s  mas ter  
d i c t i o n a r y  contained t h e  @ phrase  w i t h  a n  H o r  R on l i n e  1, t h e  s ta tement  
"LIST MD 1 2  3" would l ist  only items '1' '2' and ' 3 '  us ing  t h e  d e f a u l t  ou tpu t  
a t t r i b u t e  list (from t h e  @ phrase) .  

A l t e rna t ive ly ,  i f  l i n e  1 of t h e  @ phrase  contained an  HZ o r  RZ, numbered 
a t t r i b u t e  names are allowed and w i l l  only b e  cons idered  as v a l u e s  i f  they  do 
n o t  exist as a t t r i b u t e  d e f i n i t i o n s .  For  example, i f  a  u s e r ' s  mas ter  
d i c t i o n a r y  conta ined  t h e  @ phrase  w i t h  a n  HZ o r  RZ on l i n e  1, t h e  s ta tement  
"LIST MD 1 2  3" would l i s t  t h e  e n t i r e  mas ter  d i c t i o n a r y  d i sp l ay ing  a t t r i b u t e s  
1. 2, and 3  (provided t h a t  1, 2, and 3 are a t t r i b u t e  d e f i n i t i o n s  i n  t h e  mas ter  
d i c t iona ry ) .  

4.1.2 PHRASE USAGE EXAMPLES 

By d e f i n i t i o n  a  phrase may be  any s y n t a c t i c a l l y  complete p o r t i o n  of an ACCESS 
statement  accept  ve rbs  and f i l e  names. For  example, a phrase  named 
ADDRESS.LIST i n  t h e  f i l e  CLIENT could be  used t o  d i s p l a y  NAME and ADDRESS: 

Once def ined  i n  t h e  DICT of t h e  f i l e  CLIENT t h i s  phrase may be  used i n  an 
ACCESS query such as:  

>SORT CLIENT WITH STATUS = ACTIVE BY ZIP ADDRESS.LIST LPTR 

This  s ta tement  would produce a r e p o r t  of c l i e n t s  def ined  a s  ACTIVE i n  t h e  d a t a  
f i l e  and us ing  t h e  phrase  d e f i n i t i o n  ADDRESS.LIST a s  t h e  output  
s p e c i f i c a t i o n s .  P l ease  no te  t h a t  t h e  s e l e c t i o n  v a l u e  ACTIVE i s  n o t  enclosed 
i n  quote marks; another  f e a t u r e  of t h e  ACCESS Pre-Processor. 



A HEADING s ta tement  could have been included i n  t h e  phrase  ADDRESS.LIST, 
however, a more e f f e c t i v e  method may b e  t h e  u s e  of a "remote phrase." For  
example a remote phrase  f i l e  c a l l e d  STAFF could b e  c r e a t e d  con ta in ing  HEADING 
phrases  f o r  each s t a f f  member. To u s e  remote phrases  a n  'R1 t yxe  phrase  i s  
requi red  i n  t h e  DICT of t h e  f i l e  CLIENT, as w e l l  a s ,  a phrase  i n  t h e  d a t a  f i l e  
STAFF. 

DICT of CLIENT 
J I M  

001 R 
002 STAFF 
003 J I M .  JONES 

DATA of STAFF 
J I M .  JONES 

001 H 
002 HEADING "Page 'P' PREPARED FOR J I M  JONES 'CTLL"' 

Now t h e  ACCESS statement:  

>SORT CLIENT W I T H  STATUS = ACTIVE BY ZIP J I M  ADDRESS.LIST LPTR 

Would produce t h e  same r e p o r t  a s  i n  t h e  previous example, however, t h e  'R '  
t ype  phrase  ' J I M '  i n  t h e  DICT of CLIENT w i l l  c ap tu re  t h e  HEADING from t h e  
STAFF f i l e .  Mul t ip l e  remote phrase  f i l e s  may be  used ( i .e .  FROM could be  a 
f i l e  of d e s i r e d  FOOTINGS). 

NOTE: I f  a code of 'A1 w a s  s t o r e d  i n  t h e  d a t a  f i l e  of CLIENT a s  t h e  method 
of i n d i c a t i n g  a c l i e n t  a s  ACTIVE t h e  above example would r e q u i r e  t h e  
s ta tement  b e  en t e red  as:  

>SORT CLIENT W I T H  STATUS = "A" BY ZIP J I M  ADDRESS-LIST LPTR 

This  i s  due t o  t h e  f a c t  t h a t  "in is  def ined  i n  t h e  MASTER DICTIONARY a s  a 
throw away CONNECTIVE and t h e  quote oarks  a r e  needed t o  r e so lve  any ambiguity. 
This  would a l s o  apply t o  o t h e r  words which a r e  def ined  i n  t h e  DICT of t h e  f i l e  
being processed o r  i n  t h e  MD. 

Another type  of phrase  which may be  used i s  t h e  @filename phrase. The 
@filename phrase is used t o  d e f i n e  t h e  d e f a u l t  ou tput  a t t r i b u t e s  when no 
output  s p e c i f i c a t i o n s  a r e  included i n  t h e  ACCESS statement .  For  example, t h e  
@filename phrase f o r  t h e  f i l e  CLIENT would be  c r e a t e d  i n  t h e  DICT of CLIENT 
under t h e  name @CLIENT: 

@CLIENT 
001 H 
002 NAME CITY PHONE CONTACT 



Now if t h e  LIST o r  SORT ve rbs  a r e  used t o  querE t h e  f i l e  CLIENT t h e  a t t r i b u t e s  
NAME, CITY, PHONE and CONTACT w i l l  b e  t h e  ou tpu t  f o r  s t a t emen t s  such as: 

>LIST CLIENT HEADING "Page 'P1 CLIENT DEFAULT LIST'CTL'" 

>SORT CLIENT BY NAME WITH TYPE = VAR 

The above s ta tements  con ta in  no output  s p e c i f i c a t i o n s ,  t he re fo re ,  t h e  @CLIENT 
phrase is  used t o  determine t h e  output .  

I f  t h e  s ta tement  w a s  en t e red  as: 

>SORT CLIENT BY NAME NAME STREET CITP STATE ZIP 

Then t h e  d e f a u l t  ou tput  a t t r i b u t e s  def ined  i n  @CLIENT would be  ignored and t h e  
output  l is t  reques ted  would be  used. 

NOTE: I f  l i n e  001 of @CLIENT is def ined  a s  HZ o r  RZ (remote) t hen  a t t r i b u t e  
numbers (i.e. 1 2 5 7 8) may b e  used on line 002 t o  e x t r a c t  t h e  d a t a  
i n  t h o s e  a t t r i b u t e  AMC id's, provided t h a t  t h o s e  AMC numbers a r e  
def ined  i n  t h e  f i l e  d i c t iona ry .  

The $filename phrase  may a l s o  b e  j u s t  t h e  s i g n  and t h e  f i lename w i l l  
b e  assumed. Also, i f  Q-pointer(s)  e x i s t  f o r  t h e  f i l e ,  t h e  @filename 
f o r  t h e  a c t u a l  f i l e  w i l l  b e  used t o  determine t h e  output  a t t r i b u t e s .  
For  example, i f  CUST i s  a Q-pointer t o  t h e  f i l e  CLIENT and t h e  ACCESS 
s ta tement  i s  entered:  

>LIST CUST 

Then t h e  @CLIENT d e f a u l t  a t t r i b u t e  phrase  would be  used. I n  o t h e r  
words, BCUST i s  no t  requi red  an1 i s  n o t  v a l i d !  

A s p e c i a l  use  of t h e  @filename phrase  occurs  i n  t h e  case  when m u l t i p l e  d a t a  
s e c t i o n s  a r e  def ined  i n  a d i c t iona ry .  For  example, i f  i n  t h e  DICT of our  
CLIENT f i l e  a d a t a  s e c t i o n  f o r  ACTIVE and ano the r  f o r  INNACTIVE a r e  def ined  
then  a s e p a r a t e  @filename phrase  may a l s o  be  def ined  f o r  each d a t a  s ec t ion .  

DICT of CLIENT 
@ACTIVE 

001 H 
002 NAME CITY PHONE 

DICT of CLIENT 
@INNACTIVE 

001 H 
002 NAME c I n  STATE ZIP 



Now i f  t h e  CLIENT f i l e  is  queried: 

CLIENT, ACTIVE 

t h e  pre-processor w i l l  use t h e  @ACTIVE filename phrase t o  determine t h e  
d e f a u l t  output  a t t r i b u t e s .  And i f  t h e  f i l e  is  queried: 

t h e  pre-processor w i l l  use t h e  @INNACTIVE filename phrase t o  determine t h e  
d e f a u l t  output a t t r i b u t e s .  

4.1 .3  QUOTATION MAFXS 

With t h e  ACCESS Pre-Processor, quota t ion  marks a r e  not  required t o  d i s t i n g u i s h  
values  from o t h e r  p a r t s  of an Access sentence. Any word which is  not  i n  t h e  
f i l e  d ic t ionary  (o r  M/DICT), is assumed t o  be  a value, provided t h a t  i t  makes 
sense t o  use a va lue  i n  t h a t  p a r t  of t h e  sentence. I f  i t  does not  make sense, 
then an e r r o r  message is pr in ted  and t h e  sentence i s  aborted. 

It is s t i l l  necessary t o  use  quota t ion  marks when t h e r e  is  an ambiguity i n  t h e  
meaning of a word, For example, 

could mean t o  l ist  t h e  i tem 'D/CODE1 showing t h e  a t t r i b u t e  D/CODE, o r  it  could 
mean l ist  a l l  items showing t h e  a t t r i b u t e  D/CODE i n  two columns. I n  t h i s  
case, quota t ion  marks a r e  required t o  d i s t ingu i sh  between t h e  f i r s t  and second 
meaning. Also, i f  a va lue  conta ins  blanks, quota t ion  marks a r e  required t o  
d i s t ingu i sh  between a s i n g l e  va lue  wi th  embedded blanks, and mul t ip le  va lues  
separated by blanks. 

Headings, foot ings ,  BREAK-ON opt ions  and GRAND-TOTAL headings must s t i l l  be  
enclosed i n  quotat ion marks. 

The Access verbs CHECK-SUM, STAT, and SUM do not  use t h e  pre-processor, 
therefore ,  e x p l i c i t  item-ids should be enclosed i n  quotes. 

4 .1 .4  OPTIONS 

There a r e  two new opt ions  f o r  use wi th  t h e  ACCESS Pre-Processor. The f i r s t  i s  
"Y", which causes a message t o  be displayed whenever t h e  pre-processor assumes 
an undefined word i s  a value. The message shows t h e  undefined word and t h e  
context  i t  is assumed t o  be used i n ,  The processed sentence i s  then displayed 
on t h e  screen before  en te r ing  t h e  Access compiler. The terminal  w i l l  wait  f o r  
a key t o  be pressed before  proceeding. I f  a control-X is entered,  then the 
sentence w i l l  be aborted. 

>SORT ABC BY AA WITH AA = ABC (Y 
[2393] Assumed 'ABC' i s  a value used a s  s e l e c t i o n  c r i t e r i a  on a t t r i b u t e  AA. 
SORT ABC BY AA WITH AA = "ABC" 



The second opt ion ,  "Z", is used t o  ove r r ide  t h e  ACCESS Pre-Processor. I f  t h e  
Z op t ion  is present ,  t h e  pre-processor i s  bypassed, and t h e  Access compiler  i s  
en te red  d i r e c t l y .  

>SORT ABC BY AA WITH AA = ABC (Z 
[5] The word "ABCn is i l l e g a l .  

4.1.5 ACCESS STATEMENT EXAMPLES WITHOUT QUOTATION MARKS 

The fo l lowing  examples show t y p i c a l  ACCESS s t a t emen t s  i n  which quo te  marks a r e  
n o t  required.  Each of t h e s e  examples w i l l  u t i l i z e  t h e  'Y' op t ion  which w i l l  
d i s p l a y  a message d e f i n i n g  how t h e  pre-processor i n t e r p r e t s  t h e  s tatement .  

>SORT SALES BY DATE W I T H  DATE >= 1/1/87 AND <= 12/31/87 (Y 
123931 Assumed '1/1/87' is a v a l u e  used a s  s e l e c t i o n  

c r i t e r i a  on a t t r i b u t e  'DATEt. 
[23931 Assumed '12/31/87' is  a v a l u e  used as s e l e c t i o n  

c r i t e r i a  on a t t r i b u t e  'DATE1 
SORT SALES BY DATE W I T H  DATE >= "l/1/87w AND <= "12/31/87v 

I n  t h e  example above, t h e  ACCESS Pre-Processor i d e n t i f i e d  one s e l e c t i o n  c l a u s e  
w i t h  two va lues  and then  showed t h e  ACCESS s ta tement  complete w i t h  quote 
marks. 

>LIST ORDERS 1234 1235 (Y 
[2391] Assumed '1234' is an  item-id, o r  modi f ies  t h e  i tem- id .  
[2391] Assumed '1235' i s  an  item-id, o r  modif ies  t h e  item-id. 
LIST ORDERS '1234' '1235' 

In t h e  example above, t h e  pre-processor  c o r r e c t l y  i d e n t i f i e d  two item-ids and 
then  showed t h e  ACCESS s ta tement  inc luding  quote  marks. 

>SORT G/L BY-MP BALANCE > 1000.00 (Y 
[2395] '1000.00' is  a va lue  used t o  modify t h e  s o r t  c l a u s e  

on a t t r i b u t e  'BALANCE'. 
SORT G/L BY-MP BALANCE > "1000.00" 

The example above shows t h a t  t h e  pre-processor i s  a b l e  t o  i d e n t i f y  t h a t  
1000.00 i s  a v a l u e  used t o  modify t h e  BY-EXP s o r t  c lause .  

>LIST G/L BALANCE > 1000.00 (Y 
[2392] '1000.00 ' is a p r i n t  l i m i t e r  which modif ies  'BALANCE1. 
LIST G/L BALANCE > "1000.00" 

The example above shows t h a t  t h e  ACCESS Pre-Processor i d e n t i f i e d  t h e  v a l u e  
'1000.00' a s  a p r i n t  l i m i t e r  modifying t h e  output  a t t r i b u t e  'BALANCE'. The 
s ta tement  w i l l  l i s t  a l l  i tems bu t  only va lues  g r e a t e r  t h a t  1000.00 w i l l  b e  
p r in t ed  f o r  t h e  column BALANCE. Note t h a t  BALANCE is an output  a t t r i b u t e .  If 
t h e  word ' W I T H 1  was included i n  t h i s  s ta tement  then  'BALANCE > 1000.00' would 
be a s e l e c t i o n  c r i t e r i o n .  



4.2 ACCESS "ANY" DEFINITION 

The master d i c t i o n a r y  e n t r y  "ANYw is now an  a t t r i b u t e  d e f i n i t i o n  t h a t  g i v e s  
Access t h e  a b i l i t y  t o  s e a r c h  e n t i r e  items on a v a l u e  by value,  a t t r i b u t e  by 
a t t r i b u t e  b a s i s .  Each v a l u e  i s  compared t o  t h e  s e l e c t i o n  c r i t e r i a  and i f  t h e  
v a l u e  passes  t h e  c r i t e r i a ,  then  t h e  i tem is  s e l e c t e d  f o r  f u r t h e r  processing.  
This  f e a t u r e  i s  u s e f u l  f o r  searching  non-a t t r ibu te  o r i e n t e d  f i l e s  f o r  s p e c i f i c  
words o r  phrases ,  such as word processor  documents, source  programs, e t c .  

The word ANY may b e  used t o  mean ANY a t t r i b u t e ,  value,  o r  sub-value i n  t h e  
item. ANY may be  used i n  s e l e c t i o n  c r i t e r i a  (WITH, IF ) ,  o r  s p e c i f i e d  f o r  
output .  I f  ANY is  s p e c i f i e d  f o r  output ,  i t  must a l s o  be s p e c i f i e d  i n  
s e l e c t i o n  c r i t e r i a .  The output  of t h e  ANY a t t r i b u t e  d e f i n i t i o n  w i l l  be  any 
sub-value, va lue  o r  a t t r i b u t e  which passes  t h e  s e l e c t i o n  c r i t e r i a .  

The ANY a t t r i b u t e  d e f i n i t i o n  may b e  used w i t h  a l l  Access verbs:  LIST, SORT, 
SELECT, T-DUMP, T-LOAD , e t  c. 

CONVERSION AM) CORRELATIVE CODES 

The fol lowing conversion codes may be  used i n  Access by p lac ing  them i n  
a t t r i b u t e  d e f i n i t i o n  i tems  ( l i n e s  7  o r  8). 

4.3.1 Center  (XC) 

The CEIPTER conversion i s  used t o  produce a centered  f i e l d  on an Access r epo r t .  
The conversion i s  s p e c i f i e d  on l i n e  7 ,  and may con ta in  a  column width 
s p e c i f i c a t i o n .  I f  no column width  is  spec i f i ed ,  t h e  column width  f o r  t h e  
a t t r i b u t e  is assumed. To use  t h e  CENTER conversion, p l ace  XC ( o r  XCn , where 
n  is t h e  column width  t o  c e n t e r  i n ) ,  on l i n e  7 of t h e  a t t r i b u t e  d e f i n i t i o n  
i tem which r equ i r e s  cerrtered output .  

4.3.2 Change Conversion Di rec t ion  (XT, X I ,  XO) 

The d i r e c t i o n  of conversion ( input  / output )  may be  changed ( toggled) ,  forced 
t o  input ,  o r  forced t o  output  by us ing  one of t h r e e  conversion codes. 

XT - Toggle conversion d i r e c t i o n .  
X I  - Force t o  Input  Convert. 
XO - Force t o  Output Convert. 

Tnese conversions a r e  e s p e c i a l l y  u s e f u l  i n  'F1 and 'A1 c o r r e l a t i v e s  when some 
in te rmedia te  va lue  is i n  output  format, and more processing i s  requi red ,  b u t  
t h e  i n t e r n a l  format is e a s i e r  t o  d e a l  with.  They a r e  a l s o  u s e f u l  i n  t h e  case  
where a  f i l e  con ta ins  numeric d a t a  w i t h  decimal po in t s ,  and s tandard  masks a r e  
des i r ed  f o r  output .  The 14R conversion may be  used a s  an input  conversion t o  
remove t h e  decimal po in t s  and s c a l e  t h e  number t o  t h e  proper  range. 



For example, suppose an a t t r i b u t e  conta ins  d a t a  which may include a decimal 
point  (23.4), and decimal points  a r e  t o  be al igned wi th  two places t o  t h e  
r i g h t  of t h e  decimal point .  The following conversions could be used i n  t h e  
a t t r i b u t e  d e f i n i t i o n  item: 

007 MR2 
008 X I ]  MR2] XO 

I n  t h i s  example, t h e  a t t r i b u t e  could be TOTALed, used i n  A cor re la t ives ,  
etc. ,  and would r e t u r n  t h e  c o r r e c t  value, 

Example: Changing Conversion Direct ion 

A t t r i b u t e  def in ing items i n  DICT TEST 

A 1  CAI A2 CA2 
001 A 001 A 001 A 001 A 
002 1 002 1 002 2 002 2 
003 RAW] ATT1 003 CONVERTED] ATTl 003 RAW] ATT2 003 CONVERTED] ATT2 
004 004 004 804 
005 005 005 005 
00 6 006 006 006 
007 007 MR2 007 007. MR2 
008 008 XT] MR21XT 008 008 X I  1 MR2] XO 
009 R 009 R 009 R 009 R 
010 5 Of0 9 010 5 010 9 

SUM 
001 S 
002 0 
003 RAW] SUM 
004 
005 
006 
007 
008 A 1  + 2 
009 R 
010 5 

CS 
001 S 
002 0 
003 CONVERTED] SUM 
004 
005 
006 
007 MR2 
008 A 1  (XI] MR2) + 2 (XI] MR2) (XO) 
009 R 
010 9 



I tems i n  d a t a  s e c t i o n  of TEST 

ITEM. 1 ITEM. 2  ITEM.3 
001 1.11 001 2.22 001 4.44 
002 3.33 002 3.33 002 3.33 

>SORT TEST TOTAL A 1  TOTAL CAI TOTAL A2 TOTAL CA2 TOTAL SUM TOTAL CS 

TEST.. RAW.. CONVERTED RAW.. CONVERTED RAW.. CONVERTED 
ATTl ATTl ATT2 ATT2 SUM SUM 

4.3.3 Running Sub-To t a 1  (XR) 

The Running Sub-Total conversion produces a running sub- to ta l  of a n  output  
column on an  Access r epo r t .  The a t t r i b u t e  d e f i n i t i o n  must have XR s p e c i f i e d  
as a conversion ( l i n e  7). never  a s  a  c o r r e l a t i v e .  I n  o r d e r  t o  g e t  a  running 
t o t a l ,  t h e  a t t r i b u t e  con ta in ing  t h e  XR conversion must b e  TOTALed; i f  not ,  t h e  
conversion has  no e f f e c t .  

The sub- to ta l  may be  r e s t r i c t e d  t o  any number of c o n t r o l  break l e v e l s .  I f ,  
f o r  example, t h e  running t o t a l  was.only t o  be  shown f o r  t h e  f i r s t  c o n t r o l  
break  l e v e l ,  t h e  conversion could be  s p e c i f i e d  a s  XR1 t o  i n d i c a t e  only one 
break l e v e l .  The running t o t a l  would start  over  from 0 a f t e r  t h e  f i r s t  and 
h ighe r  break l e v e l s .  

Other output  conversions a r e  p o s s i b l e  i n  a d d i t i o n  t o  t h e  running t o t a l  
conversion; j u s t  s e p a r a t e  them w i t h  va lue  marks. 

4 .3 .4  Funct ion Processor ,  F Code: 

The IFf code processor  u ses  a  15 element pos t - f ix  push-down s t a c k  f o r  s t o r i n g  
va lues .  An ope ra t ion  s p e c i f i e d  by an  F-code ope ra t e s  on t h e  l a s t  one o r  two 
e n t r i e s  pushed onto t h e  s tack .  E n t r i e s  a r e  removed from t h e  s t a c k  as they a r e  
used i n  t h e  opera t ion .  The r e s u l t s  of t h e  ope ra t ion  is  pushed onto t h e  s t ack .  
This  cont inues  f o r  each ope ra to r  u n t i l  t h e  e n t i r e  F-code is  processed. The 
f i n a l  r e s u l t  is  then  t h e  v a l u e  on t h e  top  of t h e  s t ack .  The form is: 

Note t h a t  t h i s  form of t h e  'Ff  code processor  d i f f e r s  from previous 
implementations i n  t h e  use  of t h e  S t o  des igna te  s tandard  form. This  s tandard  
form inc ludes  a l l  ordered b inary  ope ra t ions  i n  c l a s s i c  r eve r se  Po l i sh  
ordering,  inc luding  t h e  comparison opera t ions .  



where 'elm' may b e  any of t h e  following: 

amc{R{R)) A numeric A t t r i b u t e  Mark Count spec i fy ing  t h e  element t o  b e  pushed 
onto t h e  s tack .  I f  t h e  AMC is  followed by R, it s p e c i f i e s  t h a t  
t h e  f i r s t  v a l u e  of an  a t t r i b u t e  is  t o  be  used r epea t ed ly  when 
eva lua t ing  w i t h  a mul t i -va lued  a t t r i b u t e .  I f  t h e  second R is 
present .  i t  s p e c i f i e s  t h a t  t h e  f i r s t  subvalue of a  v a l u e  is  t o  
used repea ted ly .  

Cn A c a p i t a l  'C' followed by a  s t r i n g ,  s p e c i f i e s  t h a t  a s t r i n g  is t o  
b e  pushed on to  t h e  s tack .  The s t r i n g  is  ended by t h e  next  
semicolon. 

D s p e c i f i e s  t h a t  t h e  c u r r e n t  d a t e  is  t o  b e  pushed onto  t h e  s t a c k  
( i n t e r n a l  format) .  

l i t e r a l  The l i t e r a l  s t r i n g  enclosed i n  e i t h e r  s i n g l e  o r  double quotes  i s  
pushed onto  t h e  t o p  s t a c k  en t ry .  

T s p e c i f i e s  t h a t  t h e  c u r r e n t  t ime is t o  b e  pushed on to  t h e  s t a c k  
( i n t e r n a l  format) .  

NA s p e c i f i e s  t h a t  t h e  number of a t t r i b u t e s  i n  t h e  i tem i s  t o  b e  
pushed onto  t h e  s tack .  

NB s p e c i f i e s  t h a t  t h e  c u r r e n t  Break l w e l  number is  t o  be pushed on 
t o  t h e  s tack .  1 = t h e  lowest  l e v e l  break and 255 = t h e  grand- to ta l  
l i n e .  

ND s p e c i f i e s  t h a t  t h e  number of i t ems  s i n c e  t h e  BREAK on t h e  break  
l i n e  i s  t o  be  pushed onto t h e  s t ack .  If on a  GRAND-TOTAL i i n e ,  it 
equa l s  t h e  i tem count.  

NI s p e c i f i e s  t h e  va lue  of t h e  c u r r e n t  i tem counter  i s  t o  be pushed 
onto  t h e  s t a c k  (number of i t ems  l i s t e d  o r  s e l e c t e d ) .  

NL s p e c i f i e s  t h a t  t h e  l e n g t h  of t h e  i tem is t o  b e  pushed on to  t h e  
s t ack .  

NS s p e c i f i e s  t h e  c u r r e n t  subvalue counter ,  f o r  columnar l i s t i n g  only, 
is t o  b e  pushed onto  t h e  s tack .  

NV s p e c i f i e s  t h e  c u r r e n t  multi-value counter ,  f o r  columnar l i s t i n g  
only, i s  t o  be  pushed onto  t h e  s t ack .  

LPV s p e c i f i e s  t h e  loading  of t h e  va lue  from t h e  previous process ing  
code. 

*Cn) M u l t i p l i c a t i o n  of t h e  top two s t a c k  e n t r i e s .  I f  'n' is  s p e c i f i e d ,  
t h e  r e s u l t  i s  d iv ided  by 10 r a i s e d  t o  t h e  power of n. 



/ Divide t h e  second s t a c k  en t ry  by t h e  top  s t a c k  en t ry  and rep lace  
t h e  top  s t a c k  e n t r y  wi th  t h e  quot ient .  

R Divide t h e  second s t a c k  e n t r y  by t h e  t o p  s t a c k  en t ry  and rep lace  
t h e  top  s t a c k  e n t r y  wi th  t h e  remainder. 

+ Add t h e  second s t a c k  en t ry  t o  t h e  top  s t a c k  en t ry  and replace  t h e  
top  s t a c k  e n t r y  wi th  t h e  sum. 

- Subtrac t  t h e  top  s t a c k  en t ry  from t h e  second s t a c k  e n t r y  and 
replace  t h e  top  s t a c k  e n t r y  wi th  t h e  d i f ference .  

: The top  s t a c k  e n t r y  is  concatenated onto t h e  end of t h e  second 
s t a c k  ent ry ,  and t h e  r e s u l t i n g  concatenated s t r i n g  replaces  t h e  
t o p  s t a c k  entry.  

[I A subse t  from t h e  t h i r d  s t a c k  en t ry  i s  ext rac ted ,  using t h e  second 
s t a c k  en t ry  a s  t h e  s t a r t i n g  cha rac te r  pos i t ion ,  and t h e  top  s t a c k  
en t ry  a s  t h e  number of cha rac te r s  t o  be ext rac ted;  t h e  r e s u l t  i s  
placed i n  t h e  top  s t a c k  entry.  

S A t o t a l  sum of a l l  previous computation is  placed on t h e  top  of 
t h e  s tack.  The. sum opera to r  is  used wi th  mult i -valued o r  
multi-subvalued elements t o  produce a s i n g l e  value.  ~ u l t i p l e  S 
opera tors  may be present  wi th in  a funct ion.  The domain of a 
func t ion  begins a t  e i t h e r  t h e  s t a r t  of t h e  funct ion  o r  immediately 
fol lowing t h e  previous S operator .  A t  t h e  conclusion of t h e  S 
operator ,  a s i n g l e  va lue  is  present  on t h e  s tack .  . 

- Exchange t h e  top  two s t a c k  e n t r i e s .  

P Duplicates  t h e  top  s t a c k  en t ry  back on t o  t h e  s tack .  

(.. .I A s tandard conversion operator ,  enclosed i n  parentheses,  w i l l  
opera te  on t h e  top  s t a c k  en t ry  and t h e  r e s u l t  w i l l  rep lace  t h e  
o r i g i n a l  top  s t ack  ent ry .  

The following r e l a t i o n a l  'elm's opera te  on t h e  top  two s t a c k  e n t r i e s ,  and a 
r e s u l t  of zero  o r  one i s  placed i n  t h e  top s t a c k  ent ry .  Gepending on whether 
t h e  condi t ion  is  no t  o r  is  s a t i s f i e d .  

= Stacks a one i f  t h e  two top  s t a c k  e n t r i e s  a r e  equal,  and a ze ro  i s  
stacked i f  they a r e  unequal. 

# Stacks a one i f  t h e  two top  s t ack  e n t r i e s  a r e  unequal, and s t acks  
a zero  i f  they a r e  equal. 

> Stacks a one i f  t h e  second s t ack  ent ry  is  g r e a t e r  than t h e  t o p  
s t a c k  ent ry ,  s t ack  zero otherwise. 

< Stacks a one i f  t h e  second s t ack  en t ry  is  l e s s  than t h e  top  s t ack  
ent ry ,  a zero  otherwise. 



I Stacks a one i f  t h e  second s t a c k  en t ry  is  g r e a t e r  than o r  equal t o  
t h e  top  s t ack  entry,  a zero  otherwise, 

[ Stacks a one i f  t h e  second s t a c k  en t ry  is  l e s s  than o r  equal t o  . 
t h e  top s t a c k  ent ry .  

1 Stacks a one i f  e i t h e r  s t a c k  one o r  two is  t rue ,  a zero  i f  f a l s e .  

& Stacks a one i f  both s t a c k  one and two a r e  t rue ,  a zero  i f  not.  

4.3.5 Function Processor, A Code: 

The NA and NL operands funct ion  f o r  A c o r r e l a t i v e  a s  follows: 

NA s p e c i f i e s  t h a t  t h e  number of a t t r i b u t e s  i n  t h e  item is t o  be  
pushed onto t h e  stack.  

NL s p e c i f i e s  t h a t  t h e  length  of t h e  item i s  t o  be  pushed onto t h e  
stack.  

4.3.6 F i l e  Trans la t ion  Code, T f i f e  

The T f i l e  code provides a f a c i l i t y  f o r  convert ing a va lue  by t r a n s l a t i n g  
through a f i l e .  The va lue  t o  be t r a n s l a t e d  is used a s  an item-id f o r  
r e t r i e v i n g  an  i t e m  from t h e  defined t r a n s l a t i o n  f i l e .  The t r a n s l a t i o n  
value  is re t r i eved  from t h e  spec i f i ed  a t t r i b u t e  of t h e  item. The genera l  
form of t h e  T f i l e  (Translate)  code is: 

where: 

T i s  t h e  code name 

f i l e  is  t h e  name of t h e  f i l e  through which t r a n s l a t i o n  t akes  place, t h e  
f i l e  name may be preceded by "DICT" t o  i n d i c a t e  a d ic t ionary .  

c is t h e  t r a n s l a t e  subcode, which may be one of t h e  following: 

V Conversion i tem must e x i s t  on f i l e ,  and t h e  s p e c i f i e d  
a t t r i b u t e  must have a value. Aborts wi th  an e r r o r  message 
i f  t r a n s l a t i o n  is  impossible. 

C Convert i f  possible;  use  o r i g i n a l  va lue  i f  i tem i n  t r a n s l a t e  
f i l e  does not  e x i s t  o r  has n u l l  conversion a t t r i b u t e .  

I Input v e r i f y  only ( funct ions  l i k e  'V' f o r  input  and l i k e  ' C 1  
f o r  output ) .  

0 Output v e r i f y  only ( funct ions  l i k e  ' C '  f o r  input  and l i k e  
'V1 f o r  output) .  

X Convert i f  poss ib le ;  otherwise r e tu rn  a n u l l  value. 



n is an opera t ional  v a l u e  mark count spec i f i ca t ion .  I f  t h e  c element 
is followed by a number, t h e  t r a n s l a t e  w i l l  r e t u r n  only t h e  va lue  
i n  VMC n;instead of t h e  complete c o l l e c t i o n  of va lues  
concatenated together  wi th  blanks. Subvalues w i l l  be  returned 
wi th  included blanks. 

m i s  an opera t ional  subvalue mark count spec i f i ca t ion .  I f  t h e  c 
element is followed by a number, t h e  t r a n s l a t e  w i l l  r e t u r n  only 
t h e  subvalue i n  VMC n, SVMC m, i n s t ead  of t h e  complete c o l l e c t i o n  
of subvalues concatenated together  wi th  blanks, 

i-amc is t h e  decimal a t t r i b u t e  number f o r  input  conversion i n  Basic. 
The input  va lue  i s  used as an item-id i n  t h e  spec i f i ed  f i l e ,  and 
t h e  t r a n s l a t e d  va lue  is  re t r i eved  from t h e  a t t r i b u t e  spec i f i ed  by 
t h e  i-amc. I f  t h e  i-amc is  omitted, no input  t r a n s l a t i o n  takes  
place. 

o-amc i s  t h e  a t t r i b u t e  mark count f o r  output t r a n s l a t i o n .  When ACCESS 
c r e a t e s  a l i s t i n g ,  t h e  a t t r i b u t e  va lues  w i l l  be  looked up on t h e  
spec i f i ed  f i l e ,  and t h e  a t t r i b u t e  spec i f i ed  by t h e  o-amc w i l l  be 
l i s t e d  ins tead  of t h e  o r i g i n a l  value. 

b-amc i f  speci f ied ,  w i l l  be  used ins tead  of o-amc during t h e  l i s t i n g  of 
break-on and t o t a l  l i n e s .  

4.4 ACCESS USER-MIT 

This user-exit  has been added f o r  compat ib i l i ty  wi th  o t h e r  vendors and is  
s i m i l a r  t o  t h e  Basic EXCHANGE function,  

4.4.1 EX CHANGE CHARACTERS -- U21A1 

The EXCHANGE subroutine swaps one cha rac te r  f o r  another. It may a l s o  be 
used t o  d e l e t e  a s p e c i f i c  charac ter .  System de l imi te r s  may not be 
spec i f i ed  a s  t h e  source o r  replacement c h a r a c t e r s , .  Format of t h e  EXCHANGE 
conversion i s  U21A1,xxyy. Where, i f  conversion is  placed a t  AMC 7, xx i s  
a two charac te r  hexadecimal representa t ion  of t h e  cha rac te r  t o  be 
replaced, and yy is  a two charac te r  hexadecimal representa t ion  of t h e  
replacement charac ter ,  I f  yy is  FF, then a l l  occurrences of xx w i l l  be 
de le ted ,  The conversion d i r e c t i o n  may be changed i f  t h e  conversion is 
placed a t  AMC 8, then a l l  occurrences of yy w i l l  be replaced by xx. If 
t h e  cha rac te r  t o  be replaced is  FF, no operat ion occurs. 



4.5 LIST MANIPULATION VERBS 

4.5.1 CONCATENATING LISTS 

The GET-LIST verb w i l l  accept mul t ip le  item-ids ( l i s t s )  r e s u l t i n g  i n  a new 
l ist  t h a t  is a concatenation of t h e  spec i f i ed  lists i n  t h e  order  
speci f ied ,  

GET-LIST {filename) {list-name) {list-name) [list-name) 

I f  filename is not  speci f ied ,  de fau l t  is t h e  filename spec i f i ed  i n  
a t t r i b u t e  six of t h e  GET-LIST verb, System defau l t  is POINTER-FILE, I f  
list-name is not  speci f ied ,  t h e  system d e f a u l t  is  t h e  a t  s ign  'el. 

4.5.2 MERGING LISTS 

When concatenating severa l  lists generated by d i f f e r e n t  SELECTions, 
dup l i ca te  item-ids may occur, To genera te  a "unique" list, t h e  GET-LIST 
verb with t h e  "Un option s t o r e s  only unique item-ids i n  t h e  r e s u l t a n t  
list. The "Un option may be  used even i f  lists a r e  not  being concatenated 
t o  ensure unique item-ids i n  a s i n g l e  list, 

GET-LIST {filename) {list-name) {list-name) {(U) 

4.5.3 DELETING ITEMS FROM A LIST USING A SECOND LIST 

When i t  is des i rab le  t o  d e l e t e  items from a l i s t  using a list,  t h e  "Dn 
option is used, The matching contents  of t h e  f i r s t  l is t  spec i f i ed  a r e  
removed from t h e  second spec i f i ed  list c rea t ing  a new list from t h e  second 
list. 

GET-LIST If ilename) {list-name) { l i s  t-name) { (D) 

Example: 

L i s t s  i n  POINTER-FILE are:  LIST1 LIST2 
oo i  ITEMI 001 FIVE 
002 ITEM2 002 FOUR 
003 ITEM3 003 ITEM1 
004 NEW.1- 004 ITEM2 

005 ITEM3 
006 THREE 

>GET-LIST LISTl LIST2 (D 

New list generated from LIST2 is: 001 FIVE 
002 FOUR 
003 THREE 

Note t h a t  a t t r i b u t e  four  of LISTl is  ignored. 



4.5.4 SORTING LISTS 

SORT-LIST will sort s p e c i f i e d  l i s t ( s )  into a l p h a b e t i c  o r d e r  w i t h i n  e a c h  
list . 

SORT-LIST { f i l e n a m e )  { l i s t -name)  { l i s t -name)  

Example of SORT-LIST: 

L i s t s  i n  POINTER-FILE are: ABC DEF 
001 C 001 F 
002 A 002 E 

003 D 003 B 

>SORT-LIST ABC DEF 

L i s t s  i n  POINTER-FILE are now: ABC DEF 
001 A 001 D 
002 B 002 E 
003 C 003 F 





BASIC d 

BASIC w i l l  extend process workspace a s  required, r a t h e r  than terminate with an 
"out of workspace" e r ro r .  

The maximum s t r i n g  size supported i s  16 megabytes. When a s t r i n g  exceeds a 
pre-determined s i ze ,  it is s to red  i n  overflow space, r a t h e r  than process 
workspace. Although s t r i n g s  may exceed 32K bytes, dynamic a r ray  subsc r ip t s  
may not  exceed 32767. That is, 2<35000> is  i l l e g a l .  

F ina l  BASIC object  code may not  exceed 32767 bytes  (32K). Fina l  BASIC object  
code includes compiled source from t h e  $INSERT, $INCLUDE, INCLUDE and $CHAIN 
d i rec t ives .  

A f i l e  t h a t  conta ins  BASIC object  code does NOT have t o  be a DC type f i l e .  

The Basic Compiler w i l l  p r i n t  a l l  t h e  l i n e  numbers t h a t  a r e  incor rec t  i n  a 
program, ins tead of stopping on t h e  f i r s t  incor rec t  l i n e .  Also, when 
compiling a "listn of programs and an item i n  t h e  l ist  is not  found i n  the  
f i l e  being compiled, e r r o r  message 202 is  output and t h e  compile continues t o  
t h e  next item i n  t h e  list. Therefore, when compiling mul t ip le  programs, it 
may be  use fu l  t o  use t h e  E and P options of t h e  COMPILE o r  BASIC verbs t o  l ist  
e r r o r s  t o  t h e  p r in te r .  



T a b l e  5-1. BASIC S t a t e m e n t s  

ABORT 
BREAK 
CALL 
CANCELTRAP 
CASE 
CHAIN 
CLEAR 
CLEARFILE 
COMMON 
CRT 
DATA 
DELETE 
DIM 
ECHO 
EDITTRAP 
END 
ENTER 

@ 
AB S 
ALPHA 
ASCII 
CHAR 
COL 1 
COL2 
COS 
COUNT 
DATE 
D COUNT 
DELETE 

EQUATE 
ERROR 
EXECUTE 
FOOTING 
FOR 
GO 
GOSUB 
GOT0 
GO TO 
HEADING 
I F  
IFR 
INPUT 
INPUT@ 
INPUTCLEAR 
INPUTERB 
INPUTNULL 

INPUTTRAP 
INPUTVARe 
LOCATE 
LOCK 
LOOP 
MAT 
MATBUILD 
MATPARSE 
MATREAD 
MATREADU 
MATWRITE 
MArnRPTEU 
NEXT 
NULL 
ON GOSUB 
ON GOT0 
OPEN 

PAGE 
PRECISION 
PRINT 
PRINTCHAR 
PRINTER 
PRINTERR 
PROCREAD 
PROCWRITE 
PROMPT 
READ 
READNEXT 
READT 
READU 
READV 
READW 
RJ3LEASE 
REM 

T a b l e  5-2. BASIC I n t r i n s i c  F u n c t i o n s  

DQUOTE 
EBCDIC 
EREPLACE 
M P  
EXTRACT 
FIELD 
ICONV 
INDEX 
INMAT 
INSERT 
INT 

LANERROR 
LEN 
LN 
MAXIMUM 
MINIMUM 
MOD 
NOT 
NUM 
OCONV 
PROTOCOL 
PWR 

REM 
REPLACE 
RNrl 
SCAN 
SENTENCE 
SEQ 
SIN 
SOUNDM 
SPACE 
SQRT 
SQUOTE 

REMOVE 
RETURN 
RETURN TO 
REWIND 
RQM 
SELECT 
SLEEP 
STOP 
SUB ROUTINE 
UNLOCK 
WEOF 
WRITE 
WRITET 
WRITEU 
WRITEV 
WRITEW 

STR 
SUM 
SUMMATION 
SWAP 
SYSTEM 
TAN 
TIPE 
TIMEDATE 
TRIM 
TRIMB 
TRIMF 



Table 5-3. Reserved Words 

The following words may NOT be used a s  
variable names i n  PICK BASIC. 

AND ELSE GO MATCHES STEP 
AT END GT NE SETTING 
BEFORE EQ IN NEXT THEN 
BY FROM LE ON TO 
CAPTURING GE LOCKED OR UNTIL 
CASE GO SUB LT REPEAT USING 
CAT GOT0 MATCH RETURNING WHILE 
DO 

The following words may NOT be used a s  
dimensioned variable names i n  PICK BASIC. 

AB S 
ALPHA 
AND 
ASCII 
BEFORE 
BY 
CASE 
CAPTURING 
CAT 
CHAR 
COL 1 
COL2 
cos 
COUNT 
DATE 
DCOUNT 
DELETE 
DO 
DQUOTE 

EBCDI 
ELSE 
END 
EQ 
EREPLACE 
ERROR 
EX CHANGE 
EXP 
EXTRACT 
FIELD 
FOLD 
FROM 
GE 
GO 
GO SUB 
GOT0 
GT 
I COW 
I N  

INDEX 
INMAT 
INSERT 
INT 
LANERROR 
LE 
LOCATE 
LEN 
LN 
LOCXED 
LT 
MATCH 
MATCHES 
MAXIMUM 
MINIMUM 
MOD 
NE 
NEXT 
NOT 

NUM 
0 COW 
ON 
OR 
PROTOCOL 
PWR 
REM 
REPEAT 
REPLACE 
RETURNING 
RND 
SCAN 
SEQ 
SENTENCE 
SETTING 
SIN 
SOUNDEX 
SPACE 
SQUOTE 

SQRT 
STEP 
STR 
SUM 
SUMMATION 
SWAP 
SYSTEM 
TAN 
THEN 
TIME 
TIMEDATE 
TO 
TRIM 
TRIMB 
TRIMF 
UNTIL 
USING 
WHILE 



BASIC VERBS 

The RUNI verb i s  equivalent  t o  t h e  RUN verb, but  i n h i b i t s  t h e  use of 
s t r i n g s  longer than 32739 bytes,  s o  t h a t  t h e  v a r i a b l e s  may be  preserved 
f o r  use by another BASIC program using t h e  "Iw option t o  i n h i b i t  
i n i t i a l i z a t i o n  of t h e  d a t a  area. I f  t h e  RUN verb is used instead,  
v a r i a b l e s  which contained long s t r i n g s  may be un-assigned when another 
BASIC program is run using t h e  "In option. 

5.1.2 BLIST 

BLIST is a TCL-I1 verb used t o  produce a formatted l i s t i n g  of a BASIC 
program. The output may be  d i rec ted  t o  e i t h e r  t h e  CRT o r  t h e  spooler.  
Structured program cons t ruc t s  (IF/THEN/ELsE, FoR/NEXT, 
LOOP/WHILE/DO/REPEAT, BEGIN CASE/CASE/END CASE) a r e  indented and a l l  
statement l a b e l s  a r e  l e f t  j u s t i f i e d  i n  t h e  l e f t  margin. 

The format f o r  use of t h e  BLIST verb is: 

>BLIST f ile-name item-list (options) 

Where "file-namen is  any BASIC source f i l e ;  witem-listn is a l ist  of 
program names, an  a s t e r i s k  (*) f o r  a l l  items, o r  n u l l  i f  t h e r e  is  a s e l e c t  
l is t  act ive.  I f  t h e  f i l e  is a "listn (DC) type f i l e ,  a program s to red  a s  
a "listw is acceptable input  f o r  t h e  BLIST verb. Available options are:  

B - Ggpand l i n e s  containing only an exclamation point  ( I )  
i n t o  a l i n e  of a s te r i sks .  

C - Do not  indent  comment l ines .  

D - Double space t h e  l i s t i n g .  

L - Suppress t h e  e d i t o r  l i n e  number. 

N - No wai t  a t  end of page (on CRT l i s t i n g s ) .  

P - Output t o  t h e  spooler.  

S - Draw v e r t i c a l  s t r u c t u r e  l i n e s .  

T - Output t o  t h e  terminal.  



I f  a  l i n e  is too long t o  f i t  i n t o  t h e  page width (as  se tup with t h e  TERM 
command), an attempt is made t o  fo ld  t h e  l i n e  a t  blanks, commas, o r  o the r  
del imi ters .  The folded por t ion of t h e  l i n e  is indented t o  t h e  same l e v e l  
a s  t h e  o r i g i n a l  l ine .  Any con t ro l  characters  encountered a r e  displayed as 
periods. 

I f  t h e  S option is speci f ied ,  then v e r t i c a l  l i n e s  w i l l  be drawn between 
t h e  beginning of a  s t ruc tu red  const ruct  and t h e  end of t h e  construct .  
This option is useful  when const ructs  span pages o r  a r e  nested many l e v e l s  
deep. 

The T option is  intended f o r  use when t h e  P option has been included i n  
t h e  d e f a u l t  options (see next  sec t ion) .  The T option overr ides  t h e  P 
option and should never be included i n  t h e  de fau l t  options ( e l s e  output t o  
t h e  spooler  w i l l  be impossible).  

5.1.2.1 BLIST CUSTOMIZATION 

The BLIST verb i s  t a b l e  driven. The t a b l e  is  s to red  i n  t h e  ERRMSG f i l e .  
The item-id of t h e  con t ro l  t a b l e  is "BLn followed by a 4 charac te r  
hexadecimal number. The t a b l e  number is  contained i n  l i n e  4 of t h e  verb 
de f in i t ion .  The de fau l t  t a b l e  number is  0, thus t h e  de fau l t  t a b l e  item-id 
is "BLOOOOn. 

Line one of t h e  con t ro l  t a b l e  def ines  t h e  l e f t  margin, number of spaces t o  
indent  f o r  each const ruct ,  and t h e  de fau l t  options. Each of these  i s  
separated by a comma. The de fau l t  con t ro l  t a b l e  conta ins  "7,3.(BS)" on 
l i n e  1, designating a l e f t  margin of 7 (statement l a b e l  a rea ) ,  3 spaces t o  
indent  f o r  each const ruct ,  and t h e  options B and S a r e  used by defaul t .  

Line two of t h e  con t ro l  t a b l e  def ines  t h e  key words used a t  t h e  beginning 
of a statement which may begin o r  end a const ruct  o r  which may begin a . 
comment. Each value on t h i s  l i n e  conta ins  t h e  key word followed by a 
sub-value mark, followed by a type character  ("*" f o r  comment, ";" f o r  
s tatement) ,  followed by two d i g i t s .  The f i r s t  d i g i t  s p e c i f i e s  t h e  number 
of outdents f o r  t h e  statement, t h e  second d i g i t  s p e c i f i e s  t h e  number of 
indents  f o r  t h e  statement. Note t h a t  some statements may contain a value  
i n  each d i g i t  (such a s  WHILE, which w i l l  outdent the  statement containing 
t h e  WHILE, and then indent  t h e  following statements) .  

Line th ree  of t h e  con t ro l  t a b l e  def ines  t h e  key words used a t  t h e  end of a  
statement which may begin o r  end a construct .  The format is  the  same a s  
l i n e  two. 



5.1.3 BFORMAT 

BFORMAT is a TQI-I1 verb used t o  format a BASIC source program and update 
t h e  source f i l e  wi th  t h e  formatted i t e m .  The ac t ion  of BFORMAT is 
i d e n t i c a l  t o  BLIST, except t h a t  t h e  output i s  not  pr in ted ,  but  i s  f i l e d  
i n t o  t h e  source f i l e  overwriting t h e  o r i g i n a l  source program. 

The format f o r  use of t h e  BFORMAT verb is: 

>BFORMAT f ile-name item-list (options) 

Where "file-amen is any BASIC source f i l e ,  "item-listn is  a l ist  of 
program names, an a s t e r i s k  (*) f o r  a l l  items, o r  n u l l  i f  t h e r e  is a select 
list act ive .  I f  t h e  f i l e  is a "list" (DC) type f i l e ,  a program s tored a s  
a "listn is acceptable input  f o r  t h e  BFORMAT verb. Available options are:  

0 - Override e x i s t i n g  margin and code indent  
nb-n2 - n l  number of spaces t o  add t o  de fau l t  margin indent  

n2 number of spaces t o  add t o  de fau l t  code indent  

BFORMAT filename i t e m  (0 4-2 

R - Renumber statement l a b e l s  and a l l  references  t o  t h e  l a b e l s  (GOTO, 
GOSUB, RETURN TO). 
111-2 - n l  s p e c i f i e s  new beginning statement l a b e l  number 

n2 s p e c i f i e s  increment between statement l a b e l s  
Both n l  and n2 de fau l t  t o  10. 

BFORMAT filename item (R 5-5 

The R option is  useful  f o r  renumbering a source program t o  make it e a s i e r  
t o  follow. I f  t h e  R option is  used, then a l i n e  containing only an 
exclamation point  ( 1 )  and a statement l a b e l  may be used t o  change t h e  
cur ren t  new statement l a b e l  number t o  t h e  l a b e l  spec i f i ed  on t h a t  l i n e .  
This is t r u e  a s  long a s  t h e  cur ren t  statement l a b e l  number is  g r e a t e r  than 
what would be t h e  next number (previous l a b e l  number p lus  increment). 
This is useful  when s p e c i f i c  l a b e l s  make t h e  program e a s i e r  t o  follow, 
such a s  a t  t h e  beginning of subroutines, e tc .  Note: Certain forms of t h e  
GOTO, GOSUB, and RETURN TO statements w i l l  not  be renumbered. This occurs 
when t h e r e  is  no blank between t h e  key word and t h e  des t ina t ion  l abe l ,  
e.g. GOT020 w i l l  no t  be  renumbered, but  GOT0 20 w i l l .  Also, a mixture of 
numeric and alpha-numeric statement l a b e l s  following an ON GOT0 o r  ON 
GOSUB w i l l  f a i l  t o  renumber any numeric l a b e l s  pas t  t h e  f i r s t  
alpha-numeric label .  



5.1.3.1 BFORMAT CUSTOMIZATION 

The BPORMAT verb is t a b l e  driven. The t a b l e  is s tored i n  t h e  ERRMSG f i l e .  
The i tem-id of t he  control  t ab l e  is "BFn followed by a 4 character  
hexadecimal number, The t a b l e  number is contained i n  l i n e  4 of t he  verb 
def ini t ion.  The defau l t  t a b l e  number is 0, thus the  defau l t  t ab l e  item-id 
is  "BFOOOOn. 

The s t ruc tu r e  of t he  t ab l e  is iden t i ca l  with t h e  BLIST control  table.  The 
only defau l t  options a r e  R f o r  renumber, C f o r  comment indent i nh ib i t ,  and 
t h e  numeric options f o r  specifying t he  s t a r t i n g  statement l abe l  number and 
increment, It is possible  t o  specify t he  numeric options i n  t he  control  
table ,  and leave t he  R option a s  a run-time option. I n  t h i s  case, t h e  
numeric options need not be specif ied a t  run-time. 

The RENUMBER verb i s  equivalent t o  using t he  BFORMAT verb with t he  R 
option, with a control  t ab l e  specifying no indentation. The verb w i l l  
renumber statement l abe l s  and a l l  references t o  t he  labels:  GOTO, GOSUB. 
RETURNTO, and 
trim redundant blanks from a source program with defau l t  parameters. 

5.2 ASSIGNING VALUES TO VARIABLES 

The format of t he  following addition, subtract ion and concatenation 
assignment operators w i l l  c r ea t e  more e f f i c i e n t  object  code thereby 
improving t he  speed of a Basic program. 

i s  more e f f i c i e n t  than 

X = X+l 

which produces the  same r e s u l t s  

X<3> -= I 

X(2) := 1 

a r e  more e f f i c i e n t  than 

X<3> = X<3> - 1 
X ( 2 )  = X(2) : 1 

which are equivalent, 



5.3 BASIC o r  COMPILE 

The b a s i c  compiler w i l l  allow n u l l  l i n e s  t o  b e  included i n  t h e  b a s i c  
source code. 

Errample: Program TEST 
001 PRINT 'Following l i n e s  a r e  n u l l t  
002 
003 
004 PRINT 'The above l i n e s  a r e  n u l l '  

The bas ic  compiler w i l l  allow a source l i n e  t o  conta in  a t h e  label, only, 
t h a t  is, no comment cha rac te r  need follow t h e  l abe l .  

Example: Program TEST 
001 10 
002 INPUT X 
003 IF  IT=" THEN GO 10 

The compiler w i l l  d i s t i n g u i s h  between l a b e l  names and v a r i a b l e  names, 
Therefore, alpha-numeric l a b e l s  may now have t h e  same name a s  a v a r i a b l e  
name. 

5,4 BASIC ITEM LOCKS 

BASIC item locks  allow app l i ca t ions  t o  lock ind iv idua l  records, r a t h e r  
than groups of records. This is  of major importance when wr i t ing  an 
app l i ca t ion  where t h e r e  a r e  many use r s  updating t h e  same database. Item 
locks  prevent updates from being " l o s t n  by overwriting, s i n c e  only one 
u s e r  is allowed t o  update a s p e c i f i c  item a t  any one t i m e .  I f  a process 
"ownsn t h e  i t e m  by s e t t i n g  an item lock, then it is t h e  only process t h a t  
may access  t h e  item f o r  wr i t e s ,  u n t i l  it r e l e a s e s  t h e  lock. An 
item-locked item may be read wi th  a READ, READV o r  MATREAD, bu t  not  
wr i t t en .  

The no t i cab le  d i f fe rence  between item locks  and group locks,  is t h a t  when 
a process at tempts t o  lock an i t e m  t h a t  is  already locked by another  
process, i t  w i l l  i s s u e  t h e  b e l l  cha rac te r  approximately every two seconds. 
A group lock i s s u e s  t h e  b e l l  cha rac te r  w e r y  second. 

The maximum number of Basic Item-Locks is  2036. 

A l l  group locks  and item locks  a r e  re leased i f  a program is aborted from 
t h e  system o r  Basic debugger. 

The verb CLEAR-ITEM-LOCKS i s  a v a i l a b l e  i n  t h e  SYSPROG account, but  should 
be used only i n  an emergency s i t u a t i o n .  



5.4.1 CHANGES TO BASIC STATEMENTS 

The addi t ion of item locks t o  BASIC w i l l  allow t h e  same user  appl icat ions  
t o  function. However, with t he  addit ion of item l o c k s , . i t  may be 
benef ic ia l  t o  res t ruc ture  appl icat ions  with item locks i n  mind. 

The following is  a b r i e f  explanation of how the  various statements 
function i n  r e l a t i on  t o  group locks and item locks. 

5.4.1.1 READ, READV, and MATREAD 

READ, READV, and MATREAD s e t  a group lock. I f  an item i n  t he  group does 
not  ex i s t ,  the  group is released immediately. I f  the  item does ex i s t ,  the  
data  from t h e  item is t ransferred t o  the  Basic var iable ,  and t he  group i s  
released. The THEN/ELSE clauses  a r e  then processed. 

5.4.1.2 READU, READW and MA!CREADU 

READU, READW and MATREADU attempt t o  s e t  an item lock. I f  another user  
has locked the  i t e m  v i a  REAI)U, READW o r  MATREADU; then t he  process w i l l  
" w a i t w  u n t i l  t he  lock is released by t h a t  user. The "wai t "  w i l l  cause t he  
terminal t o  "beepn every two seconds unless t he  LOCKED clause is  par t  of 
t h e  statement. I f  t he  LOCKED clause i s - p a r t  of t he  statement t he  LOCKED i s  
processed. I f  t he  item is not locked by another user, then t he  group is  
locked, t h e  item is locked and read. and t h e  group is unlocked. 

5.4.1.3 WRITE, WRITEV, MATWRITE and DELETE 

WRITE, WRITEV, MATWRITE and DELETE lock t he  group, update t he  f i l e ,  and 
re lease  the  group lock. When the  item update is complete, then the  item 
lock is  released. 

5.4.1.4 WRITEU, WRITEVU and MA'IWRITEU 

WRITEU, WRITEW and MATWRITEU lock the  group, update the  f i l e ,  and 
re leases  the  group lock. Item locks a r e  not released. 

5.4.1.5 RELEASE 

RELEASE does not operate on group locks. It w i l l  re lease  one item lock or  
a l l  item locks s e t  by the  current  process. 

5.4.1.6 STOP, ABORT and CHAIN 

STOP, ABORT and CHAIN re lease  a l l  item locks s e t  by the  current  process. 



5.4.2 DISPLAYING GROUP AND ITEM LOCKS 

The LIST-LOCKS and WHAT verbs  d isplay  group locks  followed by Basic item 
locks. The format of t h e  d isplay  of each lock is as follows: 

f f f f f f  (9laaac)-ppp Group lock 

f f f f f f  (xxxxx)-hhhh-ppp -Item lock 

where : 
f f f  is t h e  frame number of t h e  base of t h e  group containing t h e  item 

xxx is t h a t  same number expressed i n  hexadecimal 

hhh is a hexadecimal hash of t h e  item-id used t o  d i f f e r e n t i a t e  between 
d i f f e r e n t  i tems i n  t h e  same group 

ppp is  t h e  p o r t  number of t h e  process s e t t i n g  t h e  lock 

Example: LIST-LOCKS 
15840 (03DEO)-030 <== Group lock 

148652 (244AC)-600~-029 <== Item lock 

5.5 BASIC CONVERSION CODES 

The following conversion codes may be used i n  BASIC v i a  t h e  OCONV and 
ICONV functions. The general  form of these  funct ions  is; 

ICONV ("str ingn,  "input-conversion") 
OCONV ("str ingn,  "output-conversion") 

5.5.1 Center (XCn) 

The CENTER conversion is  used t o  produce a centered f i e l d  i n  a BASIC 
l i s t i n g  o r  report .  To use t h e  CENTER conversion, place XCn, where n is 
t h e  column width t o  c e n t e r  in ,  i n  t h e  OCONV statement. In1 must be 
g r e a t e r  than 4 and l e s s  than 32768. 

VAR = OCONV(nABC",nXC51v) 

Using the PRINT statement t o  p r i n t  VAR would output "ABGW between two 
spaces. Thus, ABC i s  centered i n  column width of f ive .  



5.6 BASIC SUBROUTINES (USER-EXITS) 

The following u s e r e x i t s  have been p rwided  f o r  compat ib i l i ty  wi th  o the r  
vendors. 

5.6.1 GET INPUT LINE -- U31A1 

A TCL input  statement, without t h e  verb, may be re t r i eved  by a Basic 
program. If t h e  program was cataloged, and t h e  verb d e f i n i t i o n  i n  t h e  
M/DICT has a "PGW i n  l i n e  1, then t h i s  rout ine  w i l l  r e tu rn  t h e  e n t i r e  
input  ' l i n e  including t h e  options. . This prevents t h e  options from being 
used by t h e  BASIC run-time system (e.g. P option is PRINTER ON, D option 
f o r  DEBUG, etc.),  and allows t h e  program t o  access and a c t  upon them 
instead. The c a l l i n g  sequence is: 

TCL = OCONV(ll, *U31A11) 

where t h e  v a r i a b l e  TCL w i l l  contain t h e  TCL input  l i n e  (without t h e  verb) 
a f t e r  t h e  c a l l .  The backslash character  (\) w i l l  be changed t o  t h e  double 
quote charac te r  ("). This rou t ine  is of ten  used i n  conjunction wi th  t h e  
next  routine, PARSE, which parses  t h e  input  l i n e  i n t o  d i s c r e t e  nwordsn. 

5.6.2 PARSE INPUT LINE -- U41A1 

The input  l i n e  is parsed i n t o  d i s c r e t e  nwordsn. Each word (or  phrase) is  
separated by an a t t r i b u t e  mark. Words i n  t h e  input  l i n e  a r e  separated by 
blanks, phrases a r e  enclosed i n  s i n g l e  quotes, double quotes o r  
back-slashes. A l l  output "words" which were enclosed i n  de l imi te r s  a r e  
succeeded with a value mark followed by t h e  d e l i m i t e r  character .  This 
makes it easy f o r  t h e  program t o  determine i f  t h e  word was quoted o r  not ,  
The .ca l l ing  sequence is: 

LIST = OCONV (TCL, 'U41A11 ) 

where TCL is t h e  input  s t r i n g  and LIST conta ins  t h e  output "wordsw. Note 
t h a t  G e t  Input Line and Parse Input Line may be ca l l ed  together. 

LIST = OCONV (I  I ,  ' ~ 3  1A11 U41A1 ) 

where "I" is  a value mark, 



5.7 BASIC STATEMENTS 

To provide compat ib i l i ty  wi th  o t h e r  vendors t h e  following statements and 
functions have been expanded o r  added. 

5.7.1 $INSERT, $INCLUDE, INCLUDE 

The $INSERT d i r e c t i v e  is used t o  i n s e r t  source code from one item a s  p a r t  
of another i t e m .  Typical ly $INSERT would be  used wi th  a set of r e l a t e d  
BASIC programs with v a r i a b l e s  i n  COMMON. The COMMON dec la ra t ions  can be 
placed i n  a s i n g l e  item which is  "insertedn i n t o  each program by t h e  
$INSERT d i rec t ive ,  Using t h e  $INSERT d i r e c t i v e  saves space, makes changes 
eas ie r ,  and reduces t h e  chance of dec la ra t ions  i n  one program mismatching 
those  i n  another, 

$INCLUDE o r  INCLUDE may be s u b s t i t u t e d  f o r  $INSERT i f  s o  desired. The 
form of t h e  $INSERT d i r e c t i v e  is: 

$INSERT E f i f  enamel itemname or, 
$INCLUDE {filename) itemname or, 
INCLUDE if ilename] it emname 

I f  t h e  filename is omitted, t h e  f i l e  containing t h e  program 
cur ren t ly  being compiled w i l l  be assumed. Users should no te  t h a t  
t h e  object  code of any BASIC program o r  ex te rna l  subroutine, 
whether o r  not  it  conta ins  $INSERT d i rec t ives ,  may no t  exceed 
32768 by tes  i n  s ize .  

With t h e  implementation of t h e  "updates-onlyn file-save, which uses  update 
f l a g s  set i n  e i t h e r  t h e  f i l e - d e f i n i t i o n  item o r  t h e  data-item t o  determine 
what should be saved, t h e  BASIC CLEARFILE ststement w i l l  not opera te  
e f f i c i e n t l y  i f  t h e  f i l e  data  is expected t o  be saved a t  f i le -save  time. 
That is, i f  t h e  f i l e  is  not  a DY o r  DX type f i l e .  This is  because t h e  
CLEARFILE statement cannot access t h e  f i l e -de f in i t ion  item and f l a g  t h e  
f i l e  t o  be cleared,  s o  i t  must f l a g  every item i n  t h e  f i l e  t o  be deleted.  
There are two ways t o  increase  t h e  ef f ic iency of performing CLEARFILE 
operations. F i r s t ,  making t h e  f i l e  a DX o r  DY f i l e  w i l l  prevent update 
flagging. Second, use of t h e  TCL command CLEAR-FILE v i a  t h e  EXECUTE 
statement ins tead of t h e  BASIC CLEARFILE statement. The CLEAR-FILE command 
accesses t h e  f i l e - d e f i n i t i o n  item and f l a g s  t h e  f i l e  t o  be cleared.  



5.7.3 READING AND WRITING LISTS 

Since lists are s to red  as normal items, BASIC programs may read and w r i t e  
lists using t h e  READ and WRITE statements. Binary items may not  be processed 
by a BASIC program, an attempted READ of a binary i t e m  w i l l  t ake  t h e  ELSE 
clause. This case may be i d e n t i f i e d  by using t h e  SYSTEM(0) function i n  t h e  
ELSE clause. SYSTEM(0) w i l l  r e tu rn  t h e  value of 10 i f  t h e  l a s t  READ attempted 
t o  read a binary item. 

5 -7.4 LOCATE 

Both forms l i s t e d  below l o c a t e  an a t t r i b u t e ,  value, o r  secondary value wi th in  
a dynamic array.  If not found, t h e  inderr value is returned which can be used 
i n  an INSERT statement t o  put t h e  missing "s t r ingn value  i n  t h e  cor rec t  
location.  The same wildcard p a r t i a l s  used i n  Access may be used within t h e  
l o c a t e  s t r i n g ,  

Format: 

LOCATE s t r i n g  IN item{<a#{,v#) >) {,exp) {BY seq) SETTING v a r  
THEN ... ELSE ... 

If t h e  l o c a t e  s t r i n g  begins wi th  t h e  charac te r  / and ends wi th  t h e  charac te r  \ 
and t h e  wildcard p a r t i a l  defined is  [^I ,  then t h e  occurrence of t h e  chat- 
a c t e r  [^] would be t r e a t e d  a s  wildcard characters  ins tead of t h e i r  a c t u a l  
value. I f  t h e  [ wildcard p a r t i a l  i s  used, it must immediately follow t h e  / 
character .  If t h e  ] wildcard p a r t i a l  is  used, i t  must immediately precede 
t h e  \ character .  I f  t h e  characters  / and \ a r e  used without any o the r  
characters ,  they a r e  t r e a t e d  a s  normal characters ,  but  cause more system 
overhead. 

Example: Program TEST 
001 EQU AM TO CHAR(254) 
002 X='ABCt:AM:'DEF':AM:'ABF':AM:'AGEFZ' 
003 LOCATE '/[F\' IN X SETTING VALl  THEN NULL 
003 LOCATE '/ [B] \ ' IN X SETTING VAL2 THEN NULL 
003 LOCATE '/[El?\' IN X SETTING VAL3 THEN NULL 
003 LOCATE '/DaF\' IN X SETTING VAL4 THEN NULL 
003 LOCATE '/[G4F]\' IN X SETTING VAL5 THEN NULL 

The following values  f o r  VALn are: 
VALl = 2 
VAL2 = 1 
VAL3 = 2 
VAL4 = 2 
VAL5 = 4 



5.7.5 CALL and ENTER 

CAU t r a n s f e r s  c o n t r o l  t o  subroutine and passes t h e  subroutine a l l  va lues  
s p e c i f i e d  i n  t h e  argument list. 

ENTER t r a n s f e r s  con t ro l  from one cataloged program t o  another cataloged 
program. 

Both may now speci fy  a filename wi th in  t h e  CALL o r  ENTER statement. 

F o r t h e  e a r  format, v a r  may conta in  t h e  filename. When e a r  is  used, v a r  
cannot be an  a r ray  (i.e., ENTER mIM(1) o r  CALL @DYN<l>). 

Format: CALL {filename,]name {(argument l i s t ) )  
CALL W a r  {(argument l i s t ) ]  

ENTER If ilename, b name 
ENTER &ar  

Example: Program TEST 
001 CALL BP,TEST 
002 VAR='BP,TEST1 
003 CALL @VAR 
004 ENTER BP, TEST 
005 ENTER ACCT,BP, TEST 
006 ENTER SYSTEM,ACCT,BP, TEST 
007 ENTER @VAR 

NOTE: The filename used i n  both  t h e  CALL and ENTER statements is  t h e  l i t e r a l  
filename, not  t h e  f i l e  v a r i a b l e  defined by t h e  OPEN statement (i .e. ,  
OPEN 'BPI TO BPFILE THEN) . Should be CALL BP, TEST, not  CALL 
BPFILE.TEST. 

5.7.6 PRINTCHAR 

PRINTCHAR allows outputt ing of any s i n g l e  character .  The main purpose of t h i s  
function is  t o  allow output of a segment mark character  t o  t h e  spooler.  
Output may be d i rec ted  t o  t h e  CRT o r  t o  t h e  Spooler. 

Format: PRINTCHAR char  

Example: Program TEST 
001 PRINTER ON 
002 PRINTCHAR CHAR(255) 



5.7.7 INSERT o r  REPLACE VALUE WITHIN VARIABLE STRING , 

The following syntax al lows va lues  wi th in  a v a r i a b l e  s t r i n g  t o  b e  i n s e r t e d  o r  
replaced, making it much e a s i e r  t o  bu i ld  p r i n t  b u f f e r s  f o r  output.  

Format: var[nI,mll = s t r i n g  
n = s t a r t i n g  pos i t ion  (must b e  > 0) 

I f  v a t  l eng th  is less than n, you g e t  a blank f i l l  
m = # of replaceable  cha rac te r s  (must b e  >= 0) 

I f  m is no t  present  o r  negative, then overlay occurs 
I f  replacement s t r i n g  l eng th  is  g r e a t e r  than m, then i n s e r t i o n  
occurs 

Example: Program TEST 
001 X=112345678gt 
002 X [4] =lABC1;* X = 123ABC789 

Example: Program TEST 
001 X=t1234567891 
002 X [4]=lABCD1 ;* X = 123ABCD89 

Example: Program TEST 
001 X=l123456789l 
002 X [4.23=lABCDt ;* X = 123ABCD6789 

Example: Program TEST 
001 X= 123456789 
002 X[4,01=1ABCD1;* X = 123ABCD456789 

Example: Program TEST 
001 X='12' 
002 X [S]=lABC';* X = 12. .ABC 

Example: Program TEST 
001 X=" 
002 X[4]='ABCt;* X = ... ABC 

Note t h e  blank f i l l  i n  t h e  l a s t  two examples a s  indica ted  with t h e  periods. 



5.7.8 INPUT @ 

Three new e d i t  masks a r e  a v a i l a b l e  wi th  t h e  INPUT @ command. These a r e  X, N, 
and S masks. These masks provide add i t iona l  input  requirements and display  
e d i t i n g  wi th  INPUT @. I f  a  mask is  present  then t h e  length  f a c t o r  overr ides  
any implied l eng th  value  defined by t h e  n option following t h e  v a r i a b l e  name. 

Format: INPUT @(x,y) :var{,n) {:) {mask) {) {THEN statement ELSE statement) 

Xn e d i t  mask: Allows f o r  input  of up t o  n a s c i i  cha rac te r s  i n  t h e  range x120' 
through x'7E1. Any charac te r  outs ide  t h e  range w i l l  r e s u l t  i n  t h e  e r r o r  
message 'Field must be  a s c i i  format!' followed by t h e  d isplay  mask. The value  
B can have a value  of 1 through t h e  terminal  width value of t h e  TERM command. 

Nn e d i t  mask: Allows f o r  input  of up t o  n numerics i n  t h e  range 0 through 9. 
Any non-numeric w i l l  r e s u l t  i n  t h e  e r r o r  message 'F ie ld  must be  numeric!' 
followed by t h e  d isplay  mask. The value  n can have a value  of 1 through t h e  
terminal  width value  of t h e  TERM command. 

Sn e d i t  mask: Allows f o r  input  of up t o  n signed numerics i n  t h e  range 0 
through 9 including a s ign  charac te r  of - o r  +. I f  t h e  + charac te r  i s  input, 
it w i l l  be output a s  a  blank. Any non-numeric w i l l  r e s u l t  i n  t h e  e r r o r  message 
'F ie ld  must be numeric!' followed by t h e  d isplay  mask. The value  n can have a 
value  of 1 through t h e  terminal  width value  of t h e  TERM command. 

Nn.m e d i t  mask: Allows f o r  input  of up t o  n numerics i n  t h e  range 0 through 9 
including t h e  decimal posi t ion.  Any non-numeric w i l l  r e s u l t  i n  t h e  e r r o r  
message 'F ie ld  must be numeric!' followed by t h e  d isplay  mask. I f  t h e  f i e l d  is  
too long, t h e  message 'F ie ld  is  too long!' w i l l  be displayed followed by t h e  
d isplay  mask. The value  n can have a value  of 1 thrpugh t h e  terminal  width 
value. The value of m can have a value  of 1 through one l e s s  than t h e  value  
of n. (n-1) 

~n.m e d i t  mask: Allows f o r  input  of up t o  n signed numerics i n  t h e  range 0 
through 9 including t h e  decimal pos i t ion  and a s ign charac te r  of - o r  +. I f  
t h e  + charac te r  is  input ,  i t  w i l l  be output a s  a  biank. Any non-numeric w i i l  
r e s u l t  i n  t h e  e r r o r  message 'Field must be numeric!' followed by t h e  display 
mask. I f  t h e  f i e l d  i s  too long, t h e  message 'F ie ld  i s  too long!' w i l l  be 
displayed followed by t h e  display mask. The value  of n can have a value  of 1 
through t h e  terminal  width value. The value  of m can have a value  of 1 
through one l e s s  than t h e  value  of n. (11-19 

Examples of e d i t  masks: Erramples of INPUT @ Statement with 
e d i t  masks: 

Mask Display Input Output Stored 
X4 .... AB AB AB INPUT @(5.10) :VAR:X4 
N4 NNNN 123 123 123 INPUT @(5,10) :VAR N4- 
S4 SNNN -12 -12 -12 INPUT @(5,10):VAR:N6.2- THEN.. ELSE.. 
N6.2 NNN.NN 145 1.45 145 INPUT @(5,10):VAR 56.2 THEN.. FLSE.. - 
S6.2 SNN,NN +12 0.12 12 
N6.2 NNN.NN 14.5 14.50 1450 
S6.2 SNN,NN 12. 12.00 1200 



5.7.9 INPUTVAR B 

The INPUTVAR @ statement accommodates THEN and ELSE clauses  f o r  not-null and 
n u l l  va r iab le  values, respectively. The general form of t he  Masked Input 
statement is: 

INWTVAR @(x,y):variable{,n) I:)  {mask) {-) THEN statement ELSE statement 

This is a very complex input function, It is capable of replacing a s  many a s  
20 l i n e s  of BASIC code used i n  screen input. Its functions include cursor  
addressing, edi t ing,  output masking, e r r o r  messages, input masking, and 
exception trapping. 

This command i t s e l f  is used f o r  t h e  ac tua l  entry  of t he  data. Ancillary 
functions can be performed by t he  commands described below. In  t he  general 
form above, "variablen represents t h e  name of t he  var iab le  being input. and 
nmaskn represents a standard PICK format mask. I f  t h e  var iab le  being used 
already has a value, it w i l l  be displayed a t  t h e  specif ied cursor address 
using "maskn a s  t he  output mask. Regardless, t he  cursor  is  positioned one 
character  back of "xn i n  the  "@(x,y)" specif icat ion,  t h e  prompt character  is 
pr inted and input is requested. If t h e  user  presses t he  re tu rn  key, then 
whatever defau l t  value w a s  the re  before w i l l  be accepted, Otherwise, the  
input w i l l  be ve r i f i ed  against  t h e  mask, and i f  acceptable, w i l l  be assigned 
t o  "variablen. I f  t he  mask contains a decimal d i g i t  spec i f i ca t ion  and/or a 
scal ing fac tor ,  then numeric checking w i l l  be performed. I f  t he  mask contains 
a length spec i f ica t ion  ( fo r  example, R#lO), then length checking w i l l  be 
performed. I f  t he  mask is  'Dt (or any other  va l id  da te  mask), then a date  
ve r i f i c a t i on  w i l l  be performed. 

I f  n is used, input is  only accepted i f  l e s s  than o r  equal t o  n characters.  
When the  n th  character  is  input, the re  w i l l  be an automatic ca r r iage  re tu rn  
and line feed. I f  t he  underscore (-) is used i n  combination with the  length 
specif icat ion (n), and an attempt is  made t o  en t e r  more characters than 
specif ied by 'n', t he  b e l l  s igna l  w i l l  be echoed t o  the  terminal and the  
automatic carr iage re tu rn  i s  suppressed. 

The THEN clause is  taken i f  t he  value input f o r  the  var iab le  is not nu l l ,  o r  
t he  value f o r  t h e  var iab le  is not nul l .  The ELSE clause i s  taken i f  only a 
carr iage re turn i s  input and t he  value f o r  t he  var iab le  i s  nul l ,  o r  i f  t he  
input n u l l  character  is used t o  n u l l  t he  variable.  (As opposed t o  INPUT@, 
where t he  ELSE clause is taken when t h e  value f o r  var iab le  is  not  n u l l  and 
ca r r iage  re turn is input) ,  

The THEN clause, ELSE clause, o r  THEN and ELSE clause must accompany the  
INPUTVAR @ statement. They a r e  not optional. I f  you do not need the  THEN or  
ELSE clause, use t he  INPUT @ statement. 



5.7.10 DATE INPUT 

A d a t e  reference  i n  t h e  statements INPUT @ and INPUTVAR @ w i l l  accept numeric 
input  wi th  o r  without a  f i e l d  separa t ion character .  

INPUT @(x,y):var 'D1 
INPUTVAR @(x, y )  :var ID1 

Acceptable numeric input  formats are:  

where: D=Day M=Month Y=Year  

MDD 
MMDD 
MDDYY 
MMDDW 
MDDYYYY 
MMDDYYrP 

In te rna t iona l  

DDM 
DDMM 

DDMYY 
DDMMYY 
DDMYrPP 
DDMMYYW 

Examples: 

I n  U.S. format: 

123 = JAN 23 
21388 = FEB 13, 1988 

I n  In te rna t iona l  format: 

123 =12MAR 
21388 = 21 MAR 1988 

. EDITTRAP w i l l  allow trapping wi th  t h e  INPUT @ statement. This allows more 
f l a i b i l i t y  than INPUTTRAP s ince  EDITTRAP works on individual  t r a p  charac te r s  
o r  s t r i n g s  of characters  and may have d i f f e r e n t  rout ines  f o r  each d i f f e r e n t  
character .  It a l s o  allows f o r  c lea r ing  a s i n g l e  charac te r  t r a p  without 
d i s tu rb ing  t h e  o the r  EDITTRAP commands. This. l i k e  INPUTTRAP, i s  not-passed 
o r  returned through subroutines. Therefore, each subroutine can have i ts own 
EDITTRAP commands without d is turbing t h e  EDITTRAP commands from t h e  c a l l i n g  
program. EDITTRAP characters  take  precedence over INPUTTRAP characters .  

Format: EDITTRAP char  {THEN statements) 
EDITTRAP s t r i n g  {THEN statements) 



EDITTRAP, without the  THEN statement, c lears  the  t r ap  fo r  t h a t  par t icu la r  
character o r  s t r i n g  of characters. EDITTRAP, with the THEN statement, w i l l  
test f o r  the  EDITTRAP character o r  character within a s t r i n g  of characters, 
and i f  a match occurs, w i l l  take the t rap  and execute the  THEN statements. 
The characters X1lB1 ,  X15B1, and XIE'B1 a r e  a l l  represented by character X15B1. 
I f  the  character i n  the  EDITTRAP command is a l e f t  bracket ( [  X15B1) f o r  
instance, then a t rap  is taken when the characters X * l B 1  (Escape), X15B1 (Left 
bracket), o r  XIFB1 (Modified escape character) a r e  detected. Should the 
escape character (X'lB1), o r  characters X15B1 or XIFB1, be entered with more 
than 1 character, f o r  example, v i a  a function key, then the character follow- 
ing the  escape character can be recalled with system function SYSTEM(21). 
EDITTRAP character must not be a a t t r i bu t e ,  value o r  subva lue  mark (i.e., 
cannot be a system delimiter) .  

Example: Program TEST 
001 EDITTRAP "*" THEN ... Defines the  * character a s  a t rap  character 

f o r  INPUT @. 
002 EDITTRAP "I"  THEN ... Defines the  I character a s  another t rap  

character f o r  INPUT @. 
003 EDITTRAP "#$%" THEN ... Defines t he  # and $ and % character a s  t r ap  

characters f o r  INPUT @. I f  the  character # 
was entered a t  an INPUT @ statement, then 
t h i s  t rap  would be taken. The same f o r  the  
characters $ o r  %. 

004 EDI!CTRAP "$" Clears the t rap  f o r  the $ character. 
005 EDITTRAP "*In Clears the  t rap  f o r  the  * and I characters. 
006 CANCELTRAP Clears a l l  previous EDITTRAP character traps.  

Example: Program INPUT@.TEST 

* SAMPLE PROGRAM CONTAINING INPUT @, EDITTRAP, INPUTERR STATEMENTS 

* INITIALIZATION 
EQU TRUE TO 1, FALSE TO 0, AM TO CIlA~(254) 
PROMPT 
END.OF.THE.WORLD=FALSE; LEN.LIM=l; MASK="Xlm 
MESSAGE="SAMPLE PROGRAM FOR INPUT @ W I T H  MASK, EDITTRAP, AND INPUTERR 
STATEMENTSn 

LOOP 

* TRAP THE ' % I  OR '1 '  CHARACTERS ON A FOLLOWING INPUT @ STATEMENT 
I EDITTRAP "%I" THEN 
I I INPUTERR "ENTER ' . I  TO END ELSE <RETURN> TO REENTER --->": 
I I EDITTRAP "." THEN STOP; * TRAP THE ' . I  CHARACTER 
I I INPUT @(49,23):C~ 
I I EDITTRAP "."; * CANCEL TRAP OF THE I . '  CHARACTER 
I END 



* ENTER THE LENGTH LIMIT VALUE s ~ t  FOR INPUT @(x,Y) :VAR,N 
* TRAP '%' OR '1 ' 
1 CRT @(-I) 
I CRT @(On 2) :OCONV(MESSAGE, "XC7gS1) 
I CRT @(0,5):"ENTER LENGTH L I M I T  :":LEN.LIM 
I CRT "( '%' OR '1' TO TRAP)" 
1 INPUT e(20.5 ) : I N P  .LIM THEM LEN. LIM=INP. L I M  

* ENTER THE FORMAT MASK FOR INPUT Q(X,Y) :VAR,N MASK 
* TRAP ONLY '1 ' 
1 CRT @ ( O , ~ ) : ~ ~ T E R  THE FORMAT MASK :":MASK 
I CRT " ( ' I '  TO TRAP)" 
I INPUT 63 (23,8) : INP.MASK THEN MASK=INP. MASK 

* ENTER DATA INTO THE INPUT VARIABLE T A R t  WHICH I S  MASKED 
I CRT 65(0,12) : "ENTER DATA STRING TO MATCH FORMAT MASK --->" 
I CRT " ( ' I '  TO TRAP)" 
I INPUT @(44,12) :VAR. LEN.LIM:MASK 
I CRT 

* DISPLAY THE HEX SEQUENCE OF EACH CHARACTER I N  'VAR' 
I CRT @(On 14) : 
I FOR 1=1 TO LEN(VAR) 
1 I C R T V A R  [I,l]:n n:ICONCr(SEQ(VAR[In1]).nMQU3n) 
I N E X T 1  

I INPUTERR "<RETURN> TO CONTINUE ->" : 
I INPUT CR: 

REPEAT 

5.7.12 CANCELTRAP 

C l e a r s  a l l  prwious EDITTRAP character traps. 



5.7.13 IFR 

Functions i d e n t i c a l l y  t o  t h e  I F  statement unless  v a r i a b l e  1 o r  v a r i a b l e  2, o r  
both  v a r i a b l e  1 and v a r i a b l e  2 a r e  multi-velued f i e l d s .  On a l l  opera tors  
excepting "#", a l o g i c a l  OR comparison is  done on each value  u n t i l  a t r u e  is 
achieved, on "#'I a l o g i c a l  AND comparison is  done. Statement formats are:  

IFR expression THEN statement(s)  
IFR expression ELSE s t a t e m e n t b )  
IFR expression THEN statement(s1 ELSE statement(s1 

Example 1: THEN c lause  is taken: 

EQU VM TO CHAR(253) 
v1 = 'C' 
V2 = 'A' :VM: 'B1:VM: 'C' 
IFR V 1  = V2 THEN 

CRT 'Value "B" i n  V l  equals  values  "Aw, o r  "Bw, o r  "Cw i n  V2' 
END ELSE 

CRT 'Value "BW i n  V 1  does not  equal values  "Aw, o r  "Bn, o r  "CW i n  V2' 
EM) 

This would compute to: IF  C = A OR IF  C = B OR IF  C = C THEN.,. ELSE... 

Example 2: ELSE c lause  is taken 

EQU VM TO CHAR(253) 
v1 = 'C' 
V2 = tAt:VM:'B1:VM:*C1 
IFR V 1  # V2 THEN 

CRT 'Value "C" i n  V 1  does not equal values  "Aw, and "Bw, and "C" i n  V2' 
END ELSE 

CRT 'Value "C" i n  V 1  is  equal t o  values  "Aw, o r  "B", o r  "Cn i n  V2' 
END 

This would compute to: IF C # A AND IF  C # B AND IF C # C THEN... ELSE... 

Example 3; ELSE clause  is taken 

EQU VM TO CHAR(253) 
v1 = 'Y1:VM:'Z' 
V2 = 'A1:VM: 'B' :VM: 'C' 
IFR V 1  = V2 THEN 

CRT 'Values "Y" o r  "Z" i n  V 1  equal values  "A", o r  "B", o r  "Cn i n  V2' 
END ELSE 

CRT 'Values "Y" o r  "2" i n  V 1  do not  equal values "A", o r  "Bn, o r  "Cn i n  
v2 ' 

END 

This would compute to: IF  Y = A OR IF Y = B OR IF Y = C OR 
IF Z = A OR IF Z = B OR IF  Z = C THEN... ELSE... 



Ekample 4; THEN clause  is  taken 

EQU VM TO CHAR (253) 
Vl = 'Y1:VM:'Z' 
V2 = lA1:VM:lBt:VM:lCr 
PFR V1 # V2 THEN 

CRT 'Values "Y" o r  "Zn i n  V1 do not  equal values  "An, o r  "Bn, o r  "Cn i n  
V2 ' 

EM) ELSE 
CRT 'Values "Yn o r  "Zn i n  V1 equal values  "An., o r  "Bn, o r  "CW i n  V2' 

END 

This would compute to: I F  Y # A AND I F  Y # B AND I F  Y # C AM) 

I F  Z # A A N D  I F  Z # B AND I F  2 # C THEN... ELSE.. 

Example 5; ELSE c lause  i s  taken 

E m  VM TO CHAR(253) 
Vl = 'X' 
v2 = 'Y' 
v3 = '2' 
v4 = 'A' 
V5 = 'B' 
IFR Vl:VM:VZ:VM:V3 = V4:VM:VS THEN 
CRT 'Values "X" o r  "Pn o r  "ZW i n  v a r i a b l e s  V1, V2 and V3 equal values  

"Am o r  "Bw i n  v a r i a b l e s  V4 o r  V5' 
EM) ELSE 
CRT 'Values %" o r  "Y" o r  "Z" i n  va r iab les  V1, V2 and V3 do not  equal 

values  "An o r  "B" i n  va r iab les  V4 o r  V5' 
END 

This would compute to: I F  X = A OR IF  X = B OR I F  Y = A OR IF  Y = B OR' 
I F  Z = A  OR I F  Z = B THEN... ELSE... 



5.7.14 REMOVE 

The REMOVE statement successively ex t r ac t s  elements from a dynamic array. For 
use i n  r epe t i t i ve  extractions.  

REMOVE substring FROM dynearray AT posn SETTING delim 

'dyn.array1 is t h e  dynamic array from which t he  elements a r e  
extracted. It is not  modified by executing t h e  REMOVE statement. 

'substring1 is t o  contain t he  extracted element. 

'posn' defines t he  start posi t ion of t he  next element t o  be extracted. 
It should normally be i n i t i a l i z e d  t o  zero before t he  REMOVE is 
executed f o r  t he  f i r s t  time. It is updated by the  REMOVE statement t o  
point  t o  t he  de l imi te r  which terminated t h e  REMOVE. 

'deliml w i l l  contain an indicat ion of t he  de l imi te r  which terminates 
t h e  extracted substring,  and w i l l  be one of t he  following values a f t e r  
t h e  REMOVE statement has been executed. 

0 - end of s t r i n g  
2 - subst r ing terminated by a t t r i b u t e  mark 
3 - subst r ing terminated by value mark 
4 - substring terminated by subvalue mark 
5 - subst r ing terminated by CHAR(251) 
6 - substring terminated by CHAR(250) 
7 - substring terminated by CHAR(249) 

Example : 

The dynamic array 'Dm' contains t he  following data  with a t t r i b u t e  marks 
(CHAR(254)) represented by In'; value marks (CHAR(253)) represented by '1 '  
and subvalue marks (CHAR(25 2) ) represented by ' \ ' . 

DYN = ABC]DEFG^HIJKLMNOP 



Assuming t h a t  POSN = 0, t h e  statement: 

REMOVE STRING FROM DYN AT POSN SETTING D a I M  

r e tu rns  t h e  following values  a s  i t  i s  repeatedly executed 

1. STRING = ABC 
POSN = 4 
DELIM = 3 

2. STRING = DEFG 
POSN = 9 
DELIM = 2 

3. STRING = HIJKMNOP 
POSN = 18 
D a I M  = 0 

5.7.15 ERROR 

The ERROR statement al lows output of e r r o r  message d a t a  l i k e  t h e  STOP and 
ABORT functions,  but  al lows program continuation.  

Format: ERROR errnum{,param{,param{, . - 1  3 1  

&ample: Program TEST 
001 10 CRT 'Enter  ID: ': 
002 1NPU.T I D :  
003 READ STRING FROM FILE, I D  ELSE 
004 ERROR 24,ID 
005 GO 10 
006 EM, 

I f  t h e  i t e m  I D  is  not  on f i l e ,  and I D  equals  TEST, then e r r o r  message "1241 
The word "TEST" cannot be  ident i f ied ."  w i l l  be displayed. 



5 .8 BASIC FUNCTIONS 

The SWAP() function is  synonymous t o  t h e  EREPLACE0 function. 

EXAMPLE 1: 

var=~~AP(source ,  s t r i n g l ,  s t r iag2En#i ,  s t a r t ]  ] 

Allows s t r i n g  replacement s i m i l a r  t o  t h e  Ed i to r  replace  command. 

source: source s t r i n g  where replacement w i l l  t ake  place. 
s t r i n g l :  t e x t  t o  be  replaced 
str ing2:  replacement t e x t  
8: number of occurrences t o  replace 
start: which occurrence t o  s t a r t  wi th  

EXAMPLE 2: 

Swaps one charac te r  f o r  another o r  d e l e t e s  a l l  occurrences of a spec i f i ed  
character .  

IPI: hexadecimal representa t ion of t h e  charac te r  t o  be replaced 
YY: hexadecimal representa t ion of t h e  replacement character  

If "yyn is FF, then a l l  occurrences of "xxn w i l l  be deleted. I f  "xx" o r  
"yyn a r e  less than two characters ,  then no conversion takes place. 

The INMATO function determines t h e  number of a t t r i b u t e s  processed by the  l a s t  
MATREAD o r  MATPARSE s t a t  emen t . 

Format is: 

Is only v a l i d  immediately a f t e r  MATREAD o r  MATPARSE statement. 



The SENTENCE0 funct ion w i l l  r e t r i e v e  t h e  TCL input  l i n e ,  including t h e  verb, 
t h a t  invoked t h e  BASIC program. 

Format is: 

NOTE: EXECUTE statement w i l l  update t h e  TCL input  l i n e .  

5.8.4 INDEX 

INDEX searches a s t r i n g  f o r  a spec i f i ed  occurrence of a spec i f i ed  substr ing,  
and r e t u r n s  a l l  loca t ions  of a substr ing.  I f  t h e  subs t r ing  i s  not  found, 0 is  
returned. The same wildcard p a r t i a l s  used i n  Access may be used within t h e  
index substr ing.  

Format: v a r  = INDEX (s t r ing ,  substr ing,  occurrence) 

I f  t h e  index subs t r ing  begins wi th  t h e  charac te r  / and ends wi th  t h e  char- 
a c t e r  \ and t h e  wildcard p a r t i a l s  defined a r e  [^], then t h e  occurrence of t h e  
characters  [*I would be t r e a t e d  a s  wildcard charac te r s  ins tead of t h e i r  a c t u a l  
value. I f  t h e  occurrence value  equals  -1, then a l l  loca t ions  of t h e  subs t r ing  
w i l l  be returned i n  a m u l t i v a l u e d  f i e l d .  Although t h e  wildcard p a r t i a l s  [I 
can be entered, they a r e  not  used and not  necessary with t h e  INDEX function. 
I f  t h e  [ wildcard p a r t i a l  i s  used, it must immediately f o l l ~ w  t h e  / character .  
If t h e  1 wildcard p a r t i a l  is used, it  must immediately precede t h e  \ char- 
ac ter .  I f  t h e  charac te r s  / and \ are used without any o the r  characters ,  they 
a r e  t r e a t e d  a s  normal characters .  

Example: Program TEST 
001 X='ABCADEAFG1 
002 Y=INDEX (X, 'A' ,  -1) 
003 z=INDEX (X, /AnE\, 1) 
004 L=INDEX (X, '/**El \ I ,  1) 

The value f o r  Y w i l l  be a multivalued f i e l d  equal t o  11417. The value  f o r  Z 
and L w i l l  be equal t o  4. 



5.8.5 EREPLACE 

EREPLACE a l l o w s . f o r  s t r i n g  replacement s i m i l a r  t o  t h e  Edi tor  command. The same 
wildcard p a r t i a l s  used i n  Access may be  used wi th in  t h e  replace  subs t r ing  
strl. 

Format: v a r  = EREPLACE (source, strl, s t r 2  I , #  1, s tar t ) ) )  

I f  t h e  replace subs t r ing  strl begins wi th  t h e  charac te r  / and ends with t h e  
charac te r  \ and t h e  wildcard p a r t i a l s  defined a r e  [^I,  then t h e  occurrence of 
t h e  charac te r s  [^I would be  t r e a t e d  a s  wildcard characters  ins tead of t h e i r  
a c t u a l  value. I f  t h e  [ wildcard p a r t i a l  is used, it  must immediately follow 
t h e  / character .  I f  t h e  I wildcard p a r t i a l  is  used, it must immediately 
precede t h e  \ character .  If t h e  characters  / and \ a r e  used without any o the r  
characters ,  they a r e  t r e a t e d  a s  normal characters .  

Example: Program TEST 
001 X='ABCADEAFG1 
002 Z=EREPLACE(X, '/^A\, '*'I 
003 L=EREPLACE (X, '/ [AD\ I, '* ' 1 
004 R=EREPLACE (X, /AD] \ I, I* ) 

The value  f o r  Z would be AB*D*FG. The value f o r  L would be *EAFG. The value 
f o r  R would be ABC*. 

5.8.6 SCAN 

SCAN w i l l  scan a s t r i n g  f o r  t h e  f i r s t  occurrence of up t o  t h r e e  use r  def inable  
ASCII characters  i n  addi t ion  t o  any of t h e  system del imi ters :  subvalue, value, 
a t t r i b u t e ,  and segment marks. The use r  defined characters  must be separated 
by a system de l imi te r  a s  spec i f i ed  above, and can be any combination of system 
de l imi te r s  . 

Format: v a r  = ~~~~(string,charl):del:char2):del:char3)) 

Ekample: Program TEST 
001 EQU AM TO  CHAR(^^^), VM TO c ~ A ~ ( 2 5 3 )  
002 X="LIST MD 'WHO' 'TEST'" 
003 S='n':AM:"fn:AM:'\' 
004 Y=sCAN (X, S) 

The value of Y w i l l  be 9, which would represent  t h e  pos i t ion  where t h e  s i n g l e  
quote was located. This example of t h e  SCAN function was searching f o r  the  
f i r s t  occurrence of a double quote, s i n g l e  quote, o r  back s l a s h  character .  A s  
wel l  a s  stopping on t h e  f i r s t  occurrence of any of t h e  th ree  characters  
speci f ied ,  t h e  process w i l l  also s top on any system del imi ter .  



5.8.7 SUM 

The SUM funct ion sums the'numeric d a t a  wi th in  a dyaamic a r ray  a s  a s i n g l e  
value  of t h e  next higher lwel of t h a t  dynamic ar ray ,  That Ps, i f  a dynamic 
a r ray  conta ins  mul t ip le  a t t r i b u t e s ,  m u l t i v a l u e s  within any of those  a t t r i -  
butes  and multi-subvalues wi th in  some of t h e  values, then t h e  f i r s t  time t h e  
SUM function is cal led ,  a l l  s e t s  of multi-subvalues a r e  summed t o  s i n g l e  
numeric values. The second c a l l  sums a l l  sets of m u l t i v a l u e s  t o  s i n g l e  
a t t r i b u t e s  and t h e  t h i r d  c a l l  sums a l l  a t t r i b u t e s  t o  a s i n g l e  number. 

The SUM funct ion supports  up t o  t h r e e  l e v e l s  of dynamic a r ray  resolution.  The 
de l imi te r s  used a r e  CXAR(252) through CHAR(254). 

CHAR(252) = Subvalue represented by "\" 
CRAR(253) = Value represented by "1" 
CHAR(254) = A t t r i b u t e  represented by nA1t 

Example : 

I n  t h e  following example t h e  dynamic a r ray  'ABC1 conta ins  d a t a  with a t t r i b u t e  
marks ''', value  marks ' I1 ,  and subvalue marks l \ ' .  

ABC = 10A1\2] 3\41 5\6^7\8] 9\10] 11^12] 13-14 

5.8.8 SYSTEM 

The SYSTEM function re tu rns  t h e  value  o r  s t a t u s  of var ious  system functions.  

where expression i s  a number from 1 t o  41 which s p e c i f i e s  one of t h e  system 
function quer ies  shown below. Explanation of SYSTEM funct ions  1-20 may be 
found i n  t h e  BASIC Reference manual 88A00778A. 



Expression System Function Queried 

SYSTEM (20) Returns system pr iv i lege  l e v e l  (0, 1, 2 o r  3) .  

SYSTEM(21) Returns t h e  character  following t he  escape character  a s  
defined i n  t h e  EDITTRAP statement. 

SYSTEM(22) Reserved. 

SYSTEM(23) Returns 0 i f  <BREAK> is enabled, re turns  1 i f  <BREAK> 
disabled from Basic, r e tu rns  a 2 i f  <BREAK> disabled from 
TCL, re tu rns  a 3 i f  <BREAK> disabled from Basic and TCL. 

SYSTEM(251 

SYSTEM (26) 

SYSTEM(27) 

SYSTEM (28) 

SYSTEM(29) 

sPSTEM(30) 

SYSTEM(31) 

SYSTEM (3 2-39) 

SYSTEM ( 40 )  

SYSTEM (41) 

Allows t e s t i n g  p r io r  t o  a RETURN statement t o  determine how 
t h e  program entered t h e  routine. A 2 i s  returned i f  t he  
program is t o  re tu rn  from a GOSUB statement. A 1 is 
returned i f  t he  program is t o  re turn from a CALL statement. 
A 0 is returned i f  the re  is nothing stacked; i f  a RETURN was 
done with nothing stacked, Basic e r r o r  message " [ ~ 2 7 ]  RETURN 
executed with no GOSOB o r  CALLn would be  output. 

Returns t he  current  l i n e  number t h a t  t h e  program is on. 

Returns t he  name of ca l l i ng  program i f  i n  a subroutine. 
Returns a n u l l  i f  not i n  a subroutine. 

Returns a 1 i f  running from Proc, otherwise a 0. 

Returns t h e  system pr iv i lege  l eve l  (0, 1, 2 or 3). Same a s  
SYSTEM(20). Added f o r  Microdata compatibility. 

Reserved. 

Returns a 1 i f  pagination is  act ive ,  otherwise a 0. 

Returns data  frame s i z e  500 o r  2000. 

Reserved. 

Returns t he  name of t he  program t h a t  is current ly  executing. 

Returns the  ABS software re lease  version. 



5.8.9 TRIMF 

The TRIMF funct ion trims leading blanks from a s t r ing .  It works i d e n t i c a l l y  
t o  t h e  L type TRIM function. 

Format: v a r  = TRIMF(string) 
o r  

v a r  = TRIM(stringSn ","Ln) 

Example programs: 

TRIMF 
001 X=" ABCn 
002 A=TRIMF (X) 
003 PRINT "Leading Blanks Should B e  Trimmed '":A: n 8 w  

TRIM 
001 It=" ABCn 
002 A=TR.IM(Xsn ","Ln) 
003 PRINT "Leading Blanks Should B e  Trimmed 8n:A:n8n 

Both programs w i l l  p r in t :  

Leading Blanks Should B e  Trimmed 'ABCr 

5.8.10 TRIMB 

The TRIMB funct ion trims t r a i l i n g  blanks from a s t r i n g .  It works i d e n t i c a l l y  
t o  t h e  T type TRIM function. 

Format: v a r  = TRIMB ( s t r i n g )  
o r  

v a r  = TRIM(string, " ", "T") 

Example programs: 

TRIMB 
001 X="DEF 
002 A=TRIMB (X) 
003 PRINT "Trail ing Blanks Should B e  Trimmed 

TRIM 
001 X="DEF " 
002 A=TRIM (x. ", "T") 
003 PRINT "Trail ing Blanks Should B e  Trimmed 

Both programs will pr in t :  

Tra i l ing  Blanks Should be Trimmed 'DEF1 



multiple tape units 0 
A system may have a s i n g l e  c a r t r i d g e  t a p e  u n i t  and up t o  f o u r  1/2-inch t a p e  
u n i t s  configured. A s i n g l e  u s e r  may a t t a c h  a l l  f o u r  1/2-inch t a p e  u n i t s  t o  a 
process  o r  f o u r  u s e r s  may a t t a c h  a s e p a r a t e  1/2-inch t a p e  u n i t  t o  a process  o r  
two u s e r s  may each a t t a c h  two 1/2-inch t a p e  u n i t s ,  etc. Also, ano the r  u s e r  may 
a t t a c h  t h e  c a r t r i d g e  t a p e  u n i t .  No u s e r  may a t t a c h  bo th  c a r t r i d g e  t a p e  and 
112-inch tape. 

By a t t a c h i n g  m u l t i p l e  1/2-inch t a p e  u n i t s  t o  a process ,  it is p o s s i b l e  t o  
execute  t a p e  t o  t a p e  cop ie s  o r  s t a r t  a mul t i - ree l  ope ra t ion  t h a t  w i l l  access  
t h e  a t t ached  t a p e  d r i v e s  i n  t h e  s p e c i f i e d  order .  

I f  m u l t i p l e  t a p e  u n i t s  a r e  a t t ached  t o  a process ,  t hen  t h e  f i r s t  u n i t  
s p e c i f i e d  dur ing  t h e  at tachment  becomes t h e  PRIMARY t a p e  u n i t .  The primary 
u n i t  i s  considered t h e  d e f a u l t  u n i t  i n  most t a p e  r e l a t e d  verbs.  It should be 
noted  t h a t  T-LOAD, T-DUMP, SAVE, RESTORE, SEL-RESTORE, :FILELOAD and Bas ic  a l l  
expect  t o  acces s  t h e  primary u n i t  t o  begin  execut ion  of t h e  ve rb  o r  program, 
and w i l l  cascade t o  t h e  next  s p e c i f i e d  u n i t  f o r  mul t i - ree l  ope ra t ions  only i f  
t h e  cascade t a b l e  has  been s e t u p  by t h e  a t t a c h  verb  o r  t h e  SET-CASCADE verb. 
No u s e r  i n t e r v e n t i o n  is requi red  providing t h e  t a p e  u n i t s  a r e  loaded and 
onl ine.  A s  each t a p e  is completed, i t  w i l l  rewind and unload from t h e  t a p e  
u n i t .  I f  t h e  next  t a p e  u n i t  is "not ready", t h e  system w i l l  prompt t h e  user :  

Tape u n i t #  n NOT READY 

To cont inue  cascading t a p e s , . p r e s s  (Y) 
To cont inue  on primary u n i t  only, p r e s s  (N) 

P r e s s  (Y/N): 

MOUNT REEL# nn ON UNIT# n AND PRESS 'C '  WHEN READY 

I f  I N 1  i s  s e l e c t e d ,  t h e  cascade t a b l e  is i n i t i a l i z e d .  

I f  t h e  number of r e e l s  requi red  is more than  t h e  number of t a p e  u n i t s  
a t t ached ,  then  t h e  f i r s t  u n i t  i n  t h e  cascade t a b l e  is t h e  next  t a p e  u n i t  
s e l ec t ed .  



The 'U1 op t ion  of ve rbs  t h a t  a t t a c h  and de tach  t a p e  requi'res t h e  u s e r  t o  have 
SPS2 p r i v i l e g e s .  The u s e  of t h i s  op t ion  should be  used w i t h  caut ion ,  as t h e  
p o t e n t i a l  f o r  caus ing  o t h e r  u s e r s  problems m u l t i p l i e s  w i t h  t h e  a d d i t i o n  of 
more t a p e  u n i t s  t o  a system; i.e., i f  USERA has  t a p e  u n i t s  0,1,2 a t t ached  t o  
h i s  process  and USERE a t t a c h e s  t a p e  u n i t  b w i t h  t h e  'U1 opt ion,  t hen  USERA 
w i l l  end up w i t h  u n i t s  0  and 2  a t t ached  wh i l e  expect ing t o  have a l l  t h r e e  
u n i t s .  

The u s e r s  primary t a p e  u n i t  w i l l  b e  changed by t h e  v e r b s  SET-MT, T-ATT ,n  and 
SET-CASCADE, o r  dur ing  cascading, where t h e  u n i t  i n  ope ra t ion  is t h e  primary 
u n i t .  That is, i f  an ope ra t ion  completes on t h e  second u n i t  i n  t h e  cascade 
t a b l e ,  t h a t  u n i t  is  t h e  primary u n i t ,  o r  t h e  u n i t  t h a t  w i l l  b e  accessed f o r  
t h e  next  t a p e  opera t ion .  To make t h e  f i r s t  u n i t  i n  t h e  cascade t a b l e  t h e  
primary u n i t ,  u s e  t h e  RESET-CASCADE verb. 

It should be  noted t h a t  each t ime a u s e r  executes  a ve rb  t h a t  a t t a c h e s  tape ,  
t h a t  u s e r ' s  cascade  t a b l e  is  c leared .  That is, i f  t h e  u s e r  executed SET-MT 
4096,O.I (C, and then  executed T-ATT 4096,2: u n i t  2 becomes t h e  primary t a p e  
u n i t  and t h e  cascade t a b l e  must be  s e t u p  aga in  w i t h  t h e  SET-CASCADE verb. Note 
t h a t  a t t a c h i n g  u n i t  2 w i l l  n o t  de tach  u n i t s  0  and 1. T-ATT 16384 changes t h e  
b lock  s i z e  and a t t a c h e s  t h e  primary u n i t ,  b u t  does n o t  c l e a r  t h e  cascade 
t a b l e .  

NOTE: The ve rb  T-EOF w i l l  keep t h e  1/2-inch t a p e  c o n t r o l l e r  busy, locking  
ou t  o t h e r  1/2-inch t a p e  u s e r s  u n t i l  t h e  T-EOF is complete, 

6.1 CLEAR-CASCADE 

Clea r s  t h e  u s e r s  cascade t a b l e .  (1) 

6.2 RESET-CASCADE 

S e t s  t h e  primary u n i t  p o i n t e r  back t o  t h e  beginning of t h e  cascade t a b l e .  I f  
cascade t a b l e  is  n u l l ,  has  no e f f e c t .  Expects t h e  s e l e c t e d  device  t o  be  . 

1/2-inch tape .  (1) 

6.3 SET-CASCADE 

S e t s  o r  r e s e t s  t h e  o r d e r  i n  which m u l t i p l e  a t t ached  1/2-inch t a p e  u n i t s  w i l l  
b e  accessed f o r  cascading dur ing  multi-tape opera t ions .  Use of t h i s  ve rb  
resets t h e  primary u n i t .  I f  m u l t i p l e  u n i t s  were a t t ached  by SET-MT 4096,2,1 
t h e  primary u n i t  is  2  b u t  w i l l  n o t  cascade s i n c e  t h e  C op t ion  was n o t  used. 
Ekecuting SET-CASCADE 1.2 s e t s  t h e  primary u n i t  t o  1 and t h e  o rde r  of cascade 
t o  1,2. I f  u n i t  2  is detached a f t e r  t h e  cascade t a b l e  is  s e t ,  t h e  cascading 
ope ra t ion  w i l l  t r y  t o  a t t a c h  u n i t  2. I f  u n i t  2 is  not  a v a i l a b l e ,  t h e  
app ropr i a t e  e r r o r  message is  displayed.  I f  t h e  f i r s t  u n i t  s p e c i f i e d  is  not  
a t tached  t o  t h e  use r ,  e r r o r  message 86 i s  output  and cascade t a b l e  i s  not  
setup.  (1) 



.The general  form of t h e  verb is: 

SET-CASCADE nsnsnsn 

where: n is physical  u n i t  number (0-3) 

Example: 

SET-CASCADE 0.1 sets cascade t a b l e  t o  O s l o  Tape opera t ions  w i l l  begin on 
u n i t  0 and i f  more than one t ape  is required and u n i t  1 
is online,  u n i t  1 w i l l  be accessed automatically. 

S i g n i f i e s  t o  t h e  system t h e  use r ' s  i n t e n t i o n  t o  use  1/2-inch tape. I f  t h e  
spec i f i ed  u n i t ( s )  is not  a l ready a t tached t o  another user ,  t h e  requested 
u n i t ( s )  is at tached t o  t h e  u s e r ' s  process a t  a spec i f i ed  o r  de fau l t  block 
s ize .  I f  one of t h e  requested u n i t s  is a l ready at tached t o  another process, 
then t h e  appropr ia te  e r r o r  message(s1 display. I f  t h e  u s e r  has SYS2 
pr iv i l eges ,  t h e  U option may be used t o  uncondit ionally a t t a c h  t h e  u n i t ( s ) .  
(1) 

The general  form of t h e  verb is: 

where: 

blksz any record length  g r e a t e r  than 2 and l e s s  than o r  equal t o  16384. 

n ' t ape  u n i t  number. Must be  0, 1, 2, o r  3. May be speci f ied  i n  any 
order. The f i r s t  u n i t  il spec i f i ed  becomes t h e  "primary" tape  
un i t .  I f  no tape  u n i t  number is  speci f ied  0 is  defaul t .  

U a t t a c h  tape  u n i t s  unconditionally-nust have SYS2 pr iv i leges .  

C set cascade t a b l e  i n  t h e  order of at tached un i t s .  

The de fau l t  block s i z e  immediately a f t e r  logon is 4096. However, i f  t h e  use r  
was using c a r t r i d g e  tape  a t  a block s i z e  of 512 and then executes t h e  SET-MT 
verb with de fau l t  block s i ze ,  t h e  block s i z e  d e f a u l t s  t o  512; i .e. ,  t h e  l a s t  
block s i z e  used s ince  logon is  defau l t ,  This verb e e c u t e d  without t h e  C 
option c l e a r s  t h e  cascade table .  SET-MT detaches any previously at tached 1/2" 
tape  u n i t ( s )  at tached t o  t h e  user ,  and a t t aches  only t h e  u n i t  speci f ied .  



SET-MT .3 Attach t a p e  u n i t  3 a t  t h e  d e f a u l t  block s i z e  
(Any previously a t tached u n i t s  a r e  detached) 

SET-MT 512,3,2 (C Attach t ape  u n i t s  3 and 2 a t  block s i z e  512. Primary 
t a p e  u n i t  is  3 and t h e  cascade t a b l e  i s  s e t  t o  3,2. 
Multi-reel opera t ion  w i l l  au tomat ica l ly  f i l l  t h e  t a p e  
mounted on u n i t  3, then  continue t o  t h e  t a p e  mounted on 
u n i t  2 without u s e r  in tervent ion ,  providing t h e  t ape  
u n i t  is online. 

SET-MT Attach t ape  u n i t  0 a t  a  d e f a u l t  block s i ze .  

SET-MT 16384 U Attach t a p e  u n i t  0 even i f  it is a t tached t o  another  
process a t  a  block s i z e  of 16384. Must have SYS2 
p r iv i l eges .  

6.5 T-ATT 

Attempts t o  a t t a c h  t h e  d e f a u l t  t a p e  u n i t  a s  defined by t h e  u s e r ' s  l a s t  SET-I4T 
o r  SET-CT command. I f  SET-CT w a s  previously spec i f i ed ,  then t h e  format of t h e  
verb is: 

T-ATT in) iU) 

where: n s p e c i f i e s  block s i ze .  Must be 512 o r  4096. I f  not  spec i f i ed  
d e f a u l t  block s i z e  is used. 

U a t t aches  t h e  t ape  even i f  another  u s e r  has it at tached.  Requires 
SYS2 p r iv i l eges .  

I f  SET-t4T was previously spec i f i ed ,  and i f  t h e  spec i f i ed  u n i t ( s 1  is  not 
already a t tached t o  another use r ,  t h e  requested u n i t ( s )  is  a t tached t o  t h e  
u s e r ' s  process a t  a  spec i f i ed  o r  d e f a u l t  block s ize .  I f  one of t h e  requested 
u n i t s  is a l ready a t tached t o  another  process, t h e  appropr ia te  e r r o r  message(s1 
display.  I f  t h e  u s e r  has SYS2 p r iv i l eges ,  t h e  U option may be used t o  
uncondit ionally a t t a c h  t h e  un i t ( s1 .  This verb c l e a r s  t h e  cascade t a b l e  when a 
u n i t  i s  a t tached without  t h e  C option. T-ATT does not  detach previously 
a t tached 1/2" t ape  u n i t s ,  but  changes t h e  primary u n i t . ( l )  



The genera l  form of t h e  verb  is: 

T-ATT Eb2kszl E,nE,nE.ni,nl Eul ECI 

where: 

b lksz  any record l eng th  g r e a t e r  than 2 and less than o r  equal t o  16384. 

n t a p e  u n i t  number. Must be  0, 1, 2, o r  3. May be spec i f i ed  i n  any 
order. The f i r s t  u n i t  # spec i f i ed  becomes t h e  "primaryw tape  
un i t .  I f  no t ape  u n i t  number is  spec i f i ed  t h e  l a s t  primary o r  0 
is defaul t .  

U a t t a c h  t ape  u n i t s  unconditionally-nust have SYS2 p r iv i l eges .  

C set cascade t a b l e  i n  t h e  order  of a t tached un i t s .  

The d e f a u l t  block s i z e  immediately a f t e r  logon is  4096. However, i f  t h e  u s e r  
was previously using a block s i z e  of 512 and then executes t h e  T-ATT verb wi th  
d e f a u l t  block s i ze ,  t h e  block s i z e  d e f a u l t s  t o  512; i.e., t h e  l a s t  block s i z e  
used s i n c e  logon is defaul t .  

Examples assume SET-MT: 

T-ATT .3 Attach t ape  u n i t  3 a t  t h e  d e f a u l t  block s i ze .  

T-ATT 16384,2 U Attach t ape  u n i t  2 even i f  it is a t tached t o  another  
process a t  a block s i z e  of 16384. Must have SYS2 
pr iv i leges .  

T-ATT 512,3,2 (C Attach t ape  u n i t s  3 and 2 a t  block s i z e  512. Primary 
t ape  u n i t  is 3 and cascade t a b l e  is  s e t  t o  3,2. 
Multi-reel operat ion w i l l  automatical ly f i l l  t h e  tape  
mounted on u n i t  3 , . t h e n  continue on u n i t  2 without use r  
in tervent ion ,  providing u n i t  2 i s  online.  

T-ATT Attach l a s t  primary tape  u n i t  a t  d e f a u l t  block s i ze .  



6.6 T-COPY 

,For T-COPY t o  function,  a t  l e a s t  two 112-inch t a p e  u n i t s  must be  i n s t a l l e d  i n  
t h e  system. This verb w i l l  copy a l l  f i l e s  o r  a s p e c i f i e d  number of f i l e s  t o  a 
spec i f i ed  u n i t  a t  t h e  same block s i z e  o r  t o  a d i f f e r e n t  block s i ze .  Only two 
t ape  u n i t s ,  source and des t ina t ion ,  w i l l  be  used f o r  T-COPY regardless  of t h e  
number of t ape  u n i t s  at tached.  T-COPY w i l l  handle mult i-reel  opera t ions  bu t  
t h e  u s e r  must mount t h e  next tape,  whether it be  a source o r  d e s t i n a t i o n  tape ,  
on t h e  appropr ia t e  source o r  d e s t i n a t i o n  t a p e  un i t .  (1) 

The genera l  format of t h e  verb  is: 

T-COPY source.unit#,destination.unit~l f , t f i l e s )  C,blksz) 1 f (options)  

where: 

source.unit t  = s p e c i f i e s  t h e  source u n i t  (0,1,2,3). Cannot be t h e  
same a s  t h e  d e s t i n a t i o n  un i t .  

des t ina t ion .uni t#  = s p e c i f i e s  t h e  d e s t i n a t i o n  u n i t  (0,1,2,3). Cannot be  
the same a s  t h e  source un i t .  

# f i l e s  = s p e c i f i e s  t h e  number of f i l e s  t o  copy from t h e  
source u n i t  t o  t h e  d e s t i n a t i o n  un i t .  Default  is 1 i f  
'El opt ion  is  not  speci f ied .  

b lksz  = s p e c i f i e s  t h e  new block s i z e  d a t a  is copied t o  on 
t h e  d e s t i n a t i o n  tape. May be  l a r g e r  o r  smaller  
blocks than t h e  source tape. Default ,  i f  not  
speci f ied ,  is t h e  same a s  source tape. 

I f  block s i z e  = 4096 on source t ape  and new block 
s i z e  f o r  d e s t i n a t i o n  t ape  is 16384, then four  source 
t ape  blocks a r e  packed i n t o  one d e s t i n a t i o n  tape  
block. 

I f  block s i z e  = 16384 on source t ape  and new block 
s i z e  f o r  des t ina t ion  t ape  is 4096, then one source 
t ape  block i s  unpacked i n t o  four d e s t i n a t i o n  t ape  
blocks. 

Opt ions  : 
E s p e c i f i e s  t h a t  every f i l e  is copied u n t i l  t h e  end of d a t a  is  

encountered. EOD = 2 consecutive EOF marks. 

L display  tape  l a b e l s  t o  terminal a s  they a r e  encountered. 

U T-UNLOAD t h e  des t ina t ion  tape  u n i t  when copy is  completed. 



Examples: 

T-COPY 0 , l  (EU copy a l l  f i l e s  of  source  t a p e  on u n i t  0 t o  d e s t i n a t i o n  
t a p e  on u n i t  1 at  t h e  same block  s i z e  a s  sou rce  tape ,  
and unload t a p e  u n i t  1 when t h e  copy i s  complete. 

T-COPY 0,2,,4096 copy 1 t a p e  f i l e  from t a p e  u n i t  0 t o  t a p e  u n i t  2 a t  a 
new block s i z e  of 4096. 

T-COPY 0,1,,8192 (EZ copy a l l  f i l e s  from source  t a p e  t o  u n i t  1 a t  a new block  
s i z e  of 8192, and list t h e  l a b e l s  encountered on t h e  
source  tape.  

6.7 T-DET 

Detaches t a p e  u n i t  from t h e  u s e r ' s  l i n e .  Optional  'U1 de taches  dev ice  from any 
o t h e r  u s e r ' s  l i n e  except t h e  Spooler.  U op t ion  r e q u i r e s  SYS2 p r i v i l e g e s .  I f  
m u l t i p l e  1/2-inch t a p e s  a r e  a t tached ,  t hen  t h e  u s e r  must s p e c i f y  which t a p e  
u n i t ( s )  t o  detach. If no u n i t  is s p e c i f i e d ,  a l l  t a p e  u n i t s  are detached. (1) 

where: 
n t a p e  u n i t  number. Must be  0, 1, 2 o r  3. 

U detach  t a p e  u n i t s  unconditionally-must have SYS2 p r i v i l e g e s .  

Examples: 

T-DET de tach  a l l  t a p e  u n i t ( s )  from t h e  u s e r ' s  l i n e .  

T-DET 3 U detach  t a p e  u n i t  3 from another  u s e r ' s  process.  Must have SYS2 
p r i v i l e g e s .  

T-DET 1,2 de tach  t ape  u n i t s  1 and 2 from t h e  u s e r s  process .  



6.8 T-REW - 
Rewinds tape  t o  load point. On 1/4-inch tape, causes l a s t  tape  b u f f e r  t o  be 
w r i t t e n  t o  t a p e  before  rewind..When used wi th  1/2-inch tape, t h e  t ape  u n i t  
number must be supplied o r  t h e  primary tape  u n i t  is  defaul t .  (1) 

where: n s p e c i f i e s  1/2-inch tape  uni t .  Must be  0, 1, 2 o r  3. I f  1/4-inch 
tape  is a t tached 'nl is  ignored. 

Example 1/4-inch tape: 

T-REW rewinds tape  t o  load point,  and i f  d a t a  was being w r i t t e n  t o  
tape, f lushes  l a s t  tape  b u f f e r  t o  tape  before  rewinding. 

Example l/2-inch tape: 

T-REW rewinds primary tape  u n i t  t o  load point.  

T-REW 2 rewinds t ape  u n i t  number 2 t o  load point .  

T-REW 1.2 rewinds tape  u n i t s  1 and 2 t o  load point.  

6.9 T-STATUS 

Displays s t a t u s  information f o r  a v a i l a b l e  devices. T e l l s  which devices a r e  
at tached and gives  t h e  l i n e  numbers using t h e  devices, o r  r epor t s  device 
a v a i l a b i l i t y .  Also, d isplays  t h e  primary u n i t  and cascade t a b l e  f o r  t h e  use r  
executing t h e  verb. 

[32] Mag tape  u n i t  0 is  at tached t o  l i n e  25 (Primary u n i t ) .  
[32] Mag tape  u n i t  1 i s  at tached t o  l i n e  25. 
[321 Mag tape  u n i t  2 is at tached t o  l i n e  126. 
[32] Mag tape  u n i t  3 is  avai lable .  

1331 Cartr idge tape  u n i t  0 is avai lable .  

[341 Cartr idge disk  u n i t  0 is avai lable .  

[561 Floppy d i sk  u n i t  0 i s  avai lable .  

[271 Cascading order f o r  your l i n e  is: 0, I , ,  . 



6.10 T-UNLOAD 

Rewinds and unloads 1/2-inch t ape  from t h e  t ape  uni t .  Af te r  t h e  tape  has been 
loaded and processed, t h i s  verb allows t h e  u s e r  t o  rewind and physical ly 
remove t h e  t ape  without pressing t h e  ON-LINE o r  RESET and UNLOAD buttons on 
t h e  tape  un i t .  I f  t h e  u n i t  spec i f i ed  is at tached t o  another user ,  t h e  verb i s  
ignored. I f  c a r t r i d g e  tape  o r  d i sk  a r e  at tached,  a  rewind only occurs. (1) 

T-UNLOAD Enisnisnisnl  

where: 
n t a p e  u n i t  number t o  rewind and unload tape. Must be  0, 1, 2, 

o r  3. 

Default  is  primary tape  u n i t  i f  no t ape  u n i t  number speci f ied .  

Example : 

I f  tape  u n i t s  were at tached T-ATT 4096,3,2,1; then t h e  primary tape  u n i t  is 3. 

T-UNLOAD primary tape  u n i t  (3) is rewound and unloaded. 

T-UNLOAD 2 , l  rewind and unload tape  u n i t s  2 and 1. 





SMA standard 114-inch tape 7 
The a d d i t i o n  of SMA s tandard  format f o r  1/4-inch tape ,  t o  t h e  GA PICK 
Operating System, a l lows  s i n g l e  reel 1/4-inch t a p e  t o  b e  exchanged between 
vendors. There is no SMA s tandard  f o r  mul t i - ree l  1/4-inch tape. Therefore,  t h e  
a b i l i t y  t o  exchange mul t i - ree l  SMA s tandard  1/4-inch t a p e  between vendors is  
n o t  t o  b e  r e l i e d  upon. Mult i - reel  SMA format t a p e s  between GA Zebra models 
w i l l  f unc t ion  c o r r e c t l y .  

With t h e  a d d i t i o n  of SMA format,  t h e r e  are t h r e e  supported 1/4-inch t a p e  
formats,  "Old," "Normaln (formerly c a l l e d  "NEW"), and "SMA" standard.  A l l  GA 
models running t h e  3.8 v e r s i o n  of t h e  Pick Operat ing System can read and w r i t e  
nNormaln and "SMAn s tandard  format. The 1350, 1750 and 3750 models can read 
"Oldn format; b u t  cannot  w r i t e  "Old" format. "Normaln format, is  t h e  system 
d e f a u l t  f o r  1/4-inch tape. The format is s e l e c t e d  by and opt ion  of t h e  
T-FORMAT verb. 

The d i f f e r e n c e s  between "SMA" format and "Normaln format a r e  noted below. 

- Labels  occupy only 512 b y t e s  on tape ,  r a t h e r  than  us ing  a f u l l  v i r t u a l  
block of tape. 

- SMA format genera ted  on Zebra machines a r e  forced  t o  a v i r t u a l  block 
s i z e  of 8192, a s  recommended by SMA f o r  maximum p o r t a b i l i t y .  

-- Zebra machines can read SMA format t a p e s  generated a t  a block s i z e  
o t h e r  than  8192, providing t h e  fol lowing two cond i t i ons  a r e  met. 

1. The block s i z e  is  evenly d i v i s i b l e  by 512. 
2. The block s i z e  i s  no g r e a t e r  than  24576. 

Note t h a t  even though t h e  t ape  may be  generated a t  a block s i z e  o t h e r  
than  8192, t h e  t a p e s  w i l l  s t i l l  be a t t ached  a t  8192, and a l l  messages 
w i l l  r e f l e c t  a block s i z e  of 8192. 

- I s su ing  a T-REW command t o  "f lush" t h e  temporary b u f f e r  i s  no t  
requi red  f o r  SMA formzt tapes .  The f l u s h  i s  e x p l i c i t l y  performed by 
v i r t u a l .  T-REN i s  used only t o  rewind t h e  t ape  t o  Beginning of Tape 
(BOT) . 

-- Phys ica l  f i l e  marks, no t  pseudo f i l e  marks, a r e  used i n  SMA format. 

-- Tape w r i t e s  a r e  terminated by one phys i ca l  f i l e  mark, r a t h e r  than two 
(and backspace one) a s  is s tandard  w i t h  t h e  "Normal" format and 
1/2-inch tape.  This  i s  due t o  t h e  l i m i t a t i o n s  of t h e  d r ive ,  which 
cannot backspace. 



- The T-ASSIGN verb i s  no t  necessary when using "SMAn format.. While i n  
"SMAn format, End of Tape (EOT) is detected,  the  t ape  w i l l  rewind, and 
t h e  u s e r  w i l l  be  prompted f o r  t h e  next  r ee l .  This w i l l  allow any 
l eng th  of 1/4-inch .tape t o  be  used. Both "Oldn and "Normaln format 
w r i t e  an e x p l i c i t  number of blocks t o  t h e  tape  depending on t h e  
opt ions  of t h e  T-ASSIGN verb. The only t ape  lengths  allowed f o r  "Old" 
and "Normaln format i s  450 f t .  and 600 f t .  tapes. 

The verbs  t h a t  follow, list only t h e  verbs  and d e f i n i t i o n s  a s  they have 
changed i n  r e l a t i o n  t o  "SMAn format. I f  "SMA" did  not  change o r  add t o  t h e  
d e f i n i t i o n  of t h e  verb, t h e  verb is not  l i s t e d  here. 

7.1 T-FORMAT 

T-FORMAT ass igns  t h e  format i n  which t o  read o r  w r i t e  1/4-inch tape. I f  no 
option i s  used, t h e  cu r ren t  option assignment is displayed. The system d e f a u l t  
a t  boot time is "Normalw format. Once t h e  format is  s e t  by t h e  u s e r  f o r  a 
p a r t i c u l a r  l i n e ,  t h e  format w i l l  remain i n  e f f e c t  f o r  t h a t  l i n e  u n t i l  
e x p l i c i t l y  changed. Logging o f f  w i l l  no t  change t h e  format.( l )  

The genera l  form of t h e  verb is: 

T-FORMAT {(option))  

Opt ions  : 
S Set  "SMA" format f o r  read and w r i t e  
N Ser "Normaln format f o r  read and w r i t e  
0 Set "oldn' format f o r  read only on 1350, 1750 and 3750 

7.1.1 T-ATT 

I f  T-FORMAT with  t h e  S-option precedes T-ATT, t h e  block s i z e  i s  forced t o  8192 
even though another  block s i z e  has been entered,  

7.1.2 T-CHK 

I f  T-FORMAT with  t h e  S-option precedes T-CHK with  A-option. then t ape  is 
checked f o r  p a r i t y  e r r o r s  u n t i l  end of da ta  (EOD) i s  encountered. EOD i s  two 
physical  f i l e  marks. 

7.1.3 T-EOD 

I f  T-FORMAT with  t h e  S-option i n  e f f e c t .  moves 1/4-inch tape  t o  end of d a t a  
pos i t ion .  

7.1.4 T-EOFD 

I f  T-FORMAT with the  S-option i n  e f fec t .  moves 1/4-inch tape  t o  end of da ta  
pos i t ion ,  



7.1.5 T-REW 

I f  T-FORMAT with the S-option i n  effect ,  rewinds 1/4-inch tape to  beginning of 
tape position. 

7.1.6 T-WEOF 

I f  T-FORMAT with the S-option in  e f fect ,  causes a physical f i l e  mark to  be 
written t o  114-inch tape immediately, does not wait for T-REX?. 





floppy disk 8 
The i n t e g r a t i o n  of floppy d i s k  i n t o  t h e  GA Pick Operating System al lows t h e  
u s e r  t o  interchange media wi th  personal  computers. AT o r  XT type, t h a t  use t h e  
PI= opera t ing  system. The implementation is SMA magnetic media interchange 
standard. which t r e a t s  t h e  floppy d i sk  a s  i f  i t  were tape. I n  o t h e r  words, 
using d i s k  i n  a t ape  emulation mode. Most of t h e  verbs  pe r t a in ing  t o  t h e  
1/2-inch mag t ape  u t i l i t y  apply t o  floppy disk. 

It should be  noted t h a t  Pick u s e s  500 by te  blocks. An option is  a v a i l a b l e  t h a t  
al lows use of t h e  f u l l  512 by tes  of t h e  f loppy sec to r .  Using t h e  f u l l  512 
b y t e s  is  no t  PICK compatible but  may allow t h e  u s e r  t o  w r i t e  programs t h a t  
read o r  write o t h e r  opera t ing  system formats. 

The floppy pe r iphe ra l  device has a dens i ty  switch t h a t  al lows t h e  u s e r  t o  
read/wri te  e i t h e r  high dens i ty ,  double s ided  d i s k s  (PC-AT type);  o r  double 
densi ty.  double s ided  d i s k s  (PC-XT type).  The u s e r  must be  s u r e  t h e  dens i ty  
switch, floppy d i s k  type, and SET-FD verb. a l l  match when t r y i n g  t o  format, o r  
read/wri te  a disk.  

PC-AT T y p ~  

Double s ided  
HIGH dens i ty  
9 6 t p i  
80 t r a c k s  
15 s e c t o r d t r a c k  
512 byte  s e c t o r s  

PC-XT T y ~ e :  -- ----- 
Double s ided  
Double dens i ty  
4 8 t p i  
40 t r a c k s  
9 s e c t o r d t r a c k  
512 byte  s e c t o r s  

PICK compatible f l o p p i e s  must format completely wi th  KO e r ro r s .  I f  format 
e r r o r s  a r e  encountered, da ta  corrupt ion  w i l l  occur. 



The FORMAT-PD verb formats a floppy a s  spec i f i ed  by t h e  SET-FD verb. Format- 
t i n g  i n i t i a l i z e s  a l l  t h e  da ta  on t h e  floppy wi th  an "EEW p a t t e r n  one t r a c k  a t  
a time. A f t e r  a t r a c k  is formatted each s e c t o r  i s  read back t o  insure  it can 
a t  l e a s t  be  read. Af te r  each s e c t o r  is read i n  a period "." i s  displayed. If a 
s e c t o r  cannot be read back a f t e r  four  at tempts a percent  "%" is displayed and 
t h e  format continues. When f in i shed  a l l  e r r o r s  w i l l  be displayed. PICK 
compatible f lopp ies  must format without e r r o r s  o r  da ta  corrupt ion  may occur 
when da ta  is w r i t t e n  t o  t h e  disk. (1) 

The genera l  form of t h e  verb is: 

FORMAT-FD { ( ~ , V , ~ , n l { - n l ) ) )  

Options: 
N No read. The read a f t e r  t r a c k  format is  inh ib i t ed  and any 

poss ib le  read e r r o r s  w i l l  not  be  detected.  

V Verify. The t r a c k  formatt ing is inh ib i t ed  and each s e c t o r  i s  
v e r i f i e d  t h a t  it can be  read. See VERIFY-FD verb. 

P P r i n t  a l l  de tec ted  e r r o r s  t o  t h e  Spooler. 

n l  S t a r t i n g  t r a c k  number t o  format. 

n2 Ending t r a c k  number t o  format. 

8.2 SET-FADDR 

The SET-FADDR verb w i l l  set t h e  s e c t o r  t o  be read i n  when a tape  operat ion is  
i n i t i a t e d .  (1) 

The general  form of t h e  verb is: 

SET-FADDR n 

Option: 
n Sector  number t o  read. 



8.3 SET-FD 

The SET-FD verb  a t t a c h e s  t h e  f loppy d i s k  d r i v e  a s  a t a p e  u n i t .  The u n i t  can b e  
s e t u p  i n  two PICK compatible  modes. Defaul t  s e tup  is  PC-AT type  w i t h  a 500 
b y t e  b lock  s i z e .  The o p t i o n a l  PICK compatible s e t u p  i s  PC-XT type, a l s o  w i t h  a 
500 b y t e  block s i z e .  A t h i r d  opt ion,  n o t  PICK compatible,  sets a 512 by te  
b lock  s i ze .  A l l  op t ions  of t h i s  verb  must b e  used i n  conjunct ion  w i t h  t h e  
f loppy d e n s i t y  swi tch  on t h e  f loppy u n i t .  (1) 

PC-AT Type: PC-XT Type: 

Double s ided  
HIGH d e n s i t y  
9 6 t p i  
80 t r a c k s  
15 s e c t o r s / t r a c k  
512 b y t e  s e c t o r s  

Double s ided  
Double d e n s i t y  
4 8 t p i  
40 t r a c k s  
9 s e c t o r s / t r a c k  
512 b y t e  s e c t o r s  

The gene ra l  form of t h e  verb  is: 

SET-FD (w, X) ) 

Opt ions  : 
W Whole sec tor . -Al lows  t h e  use  of t h e  f u l l  512 b y t e s  on a f loppy 

sec to r .  THIS I S  NOT PICK COMPATIBLE AND CANNOT BE USED W I T H  
T-DUMPS, T-LOADS, SAVE AND RESTORE. 

X XT campatible.  I n i t i a l i z e s  t h e  system format, read o r  w r i t e  
double dens i ty  f l opp ie s .  It must b e  used i n  conjunct ion wi th  t h e  
floppy d e n s i t y  swi tch  i n  t h e  double dens i ty  (low) mode. 

8.4 VERIFY-FD . ' --- 
The VERIFY-FD verb w i l l  v e r i f y  t h a t  a l l  s e c t o r s  on t h e  floppy can be  read. 
Af te r  each s e c t o r  is  read, a per iod  "." i s  displayed.  I f  a s e c t o r  cannot be  
read back a f t e r  f o u r  a t tempts  a percent  "%" is d isp layed  and t h e  v e r i f y  
cont inues.  When f i n i s h e d  a l l  e r r o r s  w i l l  be  d i sp l ayed . ( l )  

The gene ra l  form of t h e  verb  is: 

VERIFY-FD {(P, {nl{-n2)))) 

Options : 
P P r i n t  a l l  de t ec t ed  e r r o r s  t o  t h e  Spooler. 
n l  S t a r t i n g  t r a c k  number t o  v e r i f y .  
n2 Ending t r a c k  number t o  v e r i f y .  





protocol 9 
PROTOCOL is expected t o  function cor rec t ly  on those ZEBRA models t h a t  use 
Octal  S e r i a l  Driver Board 31-03476A o r  31436068 o r  Octal  S e r i a l  In te r face  
board 77A00224A. Those systems using OSI 77A00224A may requ i re  jumpers t o  be 
inse r t ed  o r  moved on t h e  board before  some PROTOCOL functions w i l l  work 
correc t ly .  Models 1350, 1750, and 3750 do not support a l l  Protocol funct ions  
and some functions a r e  ava i l ab le  on p o r t s  4 o r  5 only and a r e  so  noted i n  t h e  
following documentation. 

It should be noted t h a t  i f  no cable  o r  an open end cable  is  connected t o  a 
por t  t h a t  has enabled hardware handshaking o r  auto  logoff ,  t h e  con t ro l l ing  
input  l i n e  t o  t h e  system (CTS, DCD o r  DTR) may d r i f t  i n t o  a s t a t e  which looks . 
"true" t o  t h e  software. This w i l l  cause erroneous operat ions and may cause 
constant  i n t e r r u p t s  t o  t h e  system. Constant i n t e r r u p t s  may slow t h e  system 
down t o  a point  where it looks a s  though a l l  p o r t s  on t h e  system a r e  i n  a 
"hangn condition. Therefore, ca re fu l  management of t h e  PROTOCOL verb and 
Basic functions i s  a must. 



9.1 PROTOCOL VERB 

The PROTOCOL verb allows t h e  u s e r  t o  manipulate and display  t h e  input  and 
output c h a r a c t e r i s t i c s  of t h e  system's ports .  

Format: 

PROTOCOL {a,b,c,d,e,f .g.h.i, j , k s l ~ m ~ o ~ p l  E (nsZBP) 

a  Baud r a t e  spec i f i ca t ion ;  d e f a u l t  = 9600 

Available ra tes :  75, 110, 134, 150, 300. 600, 1200, 1800, 
2000, 2400, 4800, 9600, and 19200. 

Note: A change i n  baud r a t e  w i l l  cause erroneous charac te r s  t o  be pr in ted  
u n t i l  t h e  baud r a t e  on t h e  at tached device is changed t o  a  matching 
baud rate. 

b  Par i ty  spec i f i ca t ion ;  de fau l t  = M 
Options: M - mark no p a r i t y  

E - even p a r i t y  
0  - odd p a r i t y  

Note: Pa r i ty  is  generated f o r  output d a t a  and i s  not  checked on incoming 
data. 

c  Data b i t s  spec i f i ca t ion ;  de fau l t  = 8 
Options: 5. 6. 7. 8 

d Stop b i t s  spec i f i ca t ion ;  de fau l t  = 1 
Options: 1. 1.5, 2  

e  Type ahead buffer ;  de fau l t  = (Y)es 
Options: (Y)es w i l l  enable t h e  type ahead b u f f e r  

(N)o w i l l  d i sab le  t h e  type ahead b u f f e r  

When enabled. da ta  i s  put i n t o  t h e  input  b u f f e r  u n t i l  the  buf fe r  is 
f i l l e d .  If t h e  input  b u f f e r  is  f i l l e d  and data  is  received then an 
OVER-RUN warning charac te r  ( i f  enabled) w i l l  be s e n t  (echoed) and 
the  received character  is discarded. 

When disabled, received data  is only allowed when t h e  system 
requires  data. I f  data is received before t h e  system requires  it an 
OVER-RUN warning charac te r  ( i f  enabled) w i l l  be s e n t  (echoed) and 
t h e  received data  i s  discarded. 

Note: The type ahead b u f f e r  is automatical ly ENABLED and cannot be turned 
off  when receiver  flow is ENABLED. 



Note: 

Note: 

Note: 

f  Receiver flow con t ro l ;  d e f a u l t  = (N) o  ' 

Options: (Y)es w i l l  enable r ece ive r  flow c o n t r o l  
(N)o w i l l  d i s a b l e  r ece ive r  flow con t ro l  

SOFTWARE now CONTROL: 

When enabled, a l l  incoming d a t a  is  passed i n t o  OUR input  buf fe r  and 
OUR system w i l l  send an XOFF charac te r  t o  t h e  inpu t t ing  source when 
OUR input  b u f f e r  is  almost f u l l .  An XON w i l l  be  s e n t  t o  t h e  
inpu t t ing  source when OUR input  b u f f e r  is  almost empty. I f  
cha rac te r s  a r e  s t i l l  being received a f t e r  t h e  f i r s t  XOFF, then 
XOFF's w i l l  be s e n t  and any received charac te r  w i l l  be  put i n t o  OUR 
input  b u f f e r  u n t i l  t h e  b u f f e r  is f u l l .  I f  OUR input  b u f f e r  is  f u l l  
and charac te r s  a r e  s t i l l  being received, XOFF1s w i l l  be s e n t  and t h e  
cha rac te r s  w i l l  be  thrown away. 

When disabled,  an OVER-RUN warning charac te r  w i l l  be  s e n t  ( i f  
enabled) when a  cha rac te r  has been received and OUR input  b u f f e r  is  
f u l l .  The cha rac te r  w i l l  be  discarded. 

The type  ahead b u f f e r  i s  automatical ly ENABLED and cannot be  turned 
o f f  when rece ive r  flow con t ro l  is  ENABLED. 

HARDWARE now CONTROL : 

When enabled, a l l  incoming da ta  is passed i n t o  OUR input  buf fe r  and 
OUR system w i l l  de-assert t h e  RTS l i n e  when OUR input  buf fe r  i s  
almost f u l l .  The RTS l i n e  w i l l  be re-asserted when OUR input  b u f f e r  
is almost emptied. While t h e  RTS l i n e  is  de-asserted NO o the r  data 
w i l l  be recognized u n t i l  t h e  RTS l i n e  is  re-asserted. 

When disabled,  an OVER-RUN warning charac te r  w i l l  be s e n t  ( i f  
enabled) when a  charac ter  has been received and OUR input buf fe r  i s  
f u l l .  The cha rac te r  w i l l  be discarded. 

For ZEBRA 1350, 1750, 3750, Receiver Hardware Flow Control funct ions  
on Por t  5  only. 

OSI Board 77A00224A requires  jumper f o r  t h e  designated por t  a t  l a b e l  
CTS be  moved from INT t o  MT f o r  both RTS and CTS hardware flow 
control .  



g Transmitter  flow control ;  de fau l t  = (Y)es 
Options: (Y)es w i l l  enable t r a n s m i t t e r  flow con t ro l  

(N)o w i l l  d i sab le  t r a n s m i t t e r  flow con t ro l  

SOFTWARE now - CONTROL : 

When enabled, OUR receiver  w i l l  be f i l t e r i n g  incoming data  f o r  XON 
and XOFF charac te r s  t o  t h r o t t l e  OUR transmission of charac te r s  from 
OUR output buffer .  A received XOFF w i l l  cause t h e  transmission of 
charac te r s  t o  s t o p  while a received XON w i l l  cause transmission t o  
continue ( t h i s  is  v a l i d  only a f t e r  an XOFF has been received). In  
a l l  cases, t h e  XON and XOFF charac te r s  a r e  NOT put i n t o  OUR input  
buffer .  

When disabled,  t h e  XON and XOFF charac te r s  w i l l  be passed i n t o  OUR 
input  b u f f e r  i f  i t  is NOT f u l l .  

HARDWARE R O W  CONTROL : 

When enabled, OUR t r a n s m i t t e r  w i l l  send da ta  from OUR output b u f f e r  
I F  t h e  CTS f i n e  is asser ted .  I f  t h e  CTS l i n e  is de-asserted, OUR 
t r ansmi t t e r  w i l l  NOT send ANY data.  

When disabled,  OUR t r a n s m i t t e r  w i l l  send da ta  from OUR output b u f f e r  
regardless  of t h e  state of t h e  CTS l ine .  

Note: I f  hardware flow con t ro l  is enabled ALL XON and XOFF characters  w i l l  
' b e  passed i n t o  OUR input  buf fe r  regardless  of t h i s  option. See 

spec i f i ca t ion  'p'. 

Note: For models 1350, 1750 and 3750, t r a n s m i t t e r  Hardware Flow Control 
functions on por t  5 only. 

Mote: OSI Board 77A00224A requires  jumper f o r  t h e  designated por t  a t  l a b e l  
CTS be moved from INT t o  EXT f o r  both RTS and CTS hardware flow 
control .  

h Receiver over-run warning; de fau l t  = (Y) e s  
Options: (Y) es w i l l  enable over-run warning 

(N) o w i l l  d i sab le  over-run warning 

When enabled, an OVER-RUN warning charac te r  w i l l  be s e n t  when buf fe r  
FULL condit ions a r i s e  AM) receiver  flow con t ro l  is NOT enabled. 

When disabled, OR receiver  flow con t ro l  is enabled, an OVER-RUN 
warning character  w i l l  NOT be s e n t  when input  b u f f e r  FULL condit ions 
a r i s e .  



i Receiver  over-run warning cha rac t e r ;  d e f a u l t  = Xt07' 
Options: Any s i n g l e  hexadecimal r e p r e s e n t a t i o n  

of  an ASCII c h a r a c t e r  

Th i s  c h a r a c t e r  w i l l  b e  t r ansmi t t ed  whenever an OVER-RUN warning 
c h a r a c t e r  i s  required.  

j 8 t h  d a t a  b i t  enable;  d e f a u l t  = (N)o 
Options: (Y)es w i l l  enable  t h e  func t ion  

(N)o w i l l  d i s a b l e  t h e  func t ion  

When enabled, a l l  c h a r a c t e r s  received w i l l  r e t a i n  t h e  s t a t e  of t h e  
e i g h t h  d a t a  b i t .  

When d isab led ,  a l l  c h a r a c t e r s  rece ived  w i l l  have t h e  e i g h t h  d a t a  b i t  
c leared .  

k Auto logof f  v i a  DTR; d e f a u l t  = (N) o 
Options: (Y)es w i l l  enable  a u t o  logoff  v i a  DTR 

(N)o w i l l  d i s a b l e  a u t o  logoff  v i a  DTR 

When enabled, t h e  de-asser t ion of t h e  DTR l i n e  w i l l  cause t h e  
process  a s soc i a t ed  w i t h  t h e  UART t o  be  logged o f f .  While a u t o  logoff  
is  i n  e f f e c t ,  no d a t a  w i l l ' b e  t r ansmi t t ed  o r  received.  Data w i l l  b e  . 

allowed t o  b e  rece ived  o r  t r ansmi t t ed  only a f t e r  t h e  DTR l i n e  is 
re-asser ted,  a u t o  logoff  is d i sab led  o r  a u t o  logoff  is  changed t o  
DCD. S p e c i f i c a t i o n  #I1 is  d i sab led  au tomat ica l ly  when t h i s  c o n t r o l  
is  enabled. 

When d isab led ,  t h e  DTR l i n e  is ignored and LOGOFF must be  done 
through normal means. 

Note: Auto logoff  is  intended f o r  l i n e s  t h a t  can be logged on only , ( i . e .  
t e rmina l s  o r  modems). This  func t ion  i s  NOT intended f o r  p r i n t e r s ,  

Note: Auto logoff  v i a  DTR i s  not  a v a i l a b l e  on 1350, 1750 o r  3750. 

Note: OSI Board 77A00224A r e q u i r e s  jumper a t  l a b e l  DSR/DCD b e  i n s e r t e d .  
This  enables  a u t o  logoff  v i a  DTR o r  DCD f o r  a l l  p o r t s  on t h e  board. 
DTR o r  DCD i s  s e l e c t e d  v i a  t h e  PROTOCOL verb  o r  func t ion .  



1 Auto logoff  v i a  DCD; d e f a u l t  = (N)o 
Options: (Y)es w i l l  enable auto  logoff  v i a  DCD 

(N)o w i l l  d i s a b l e  au to  logoff  v i a  DCD 

When enabled, t h e  de-assertion of t h e  DCD l i n e  w i l l  cause t h e  
process associa ted  wi th  t h a t  UART t o  be  logged o f f .  While au to  
logoff  is i n  e f f e c t  no data  w i l l  be t ransmit ted  o r  received. Data 
w i l l  be  allowed t o  be received o r  t ransmit ted  only a f t e r  t h e  DCD 
l i n e  is  re-asserted, au to  logoff  is disabled  o r  a u t o  logoff  is  
changed t o  DTR. Spec i f i ca t ion  'kt i s  disabled  automatical ly when 
t h i s  con t ro l  is  enabled. 

When disabled,  t h e  DCD l i n e  is ignored and LOGOFF must be  done 
through normal means. 

Note: Auto logoff  is intended f o r  l i n e s  t h a t  can be  logged on only (i.e. 
te rminals  o r  modems). This funct ion  is NOT intended f o r  p r i n t e r s .  

Note: For models 1350, 1750 and 3750. Auto logoff  v i a  DCD funct ions  on 
p o r t  5 only. 

Note: OSI Board 77A00224A requ i res  jumper a t  l a b e l  DSR/DCD be inser ted .  
This enables auto  logoff  v i a  DTR o r  DCD f o r  a l l  p o r t s  on t h e  board. 
DTR o r  DCD is  s e l e c t e d  via t h e  PROTOCOL verb o r  function. - 

m Software flow con t ro l  ON character-XON; d e f a u l t  = X 1 l l n  
Options: Any s i n g l e  hexadecimal representa t ion  

of an ASCII cha rac te r  

This cha rac te r  w i l l  b e  used whenever an XON cha rac te r  i s  t o  be s e n t  
o r  when an XON cha rac te r  is t o  be detected during SOFTWARE flow 
contro l .  

o Software flow contro1,OFF character--XGFF; d e f a u l t  = Xf13' 
Options: Any s i n g l e  hexadecimal representa t ion  

of an ASCII cha rac te r  

This cha rac te r  w i l l  be used whenever an XOFF charac te r  i s  t o  be s e n t  
o r  when t h e  XOFF charac te r  i s  t o  be detec ted  during SOFTWARE flow 
contro l .  



Note: 

Note: 

p Flow control ;  de fau l t  = (Sloftware flow con t ro l  enable 
Options: (B) ardware flow con t ro l  enable 

(S) oftware flow con t ro l  enable 
(N)o flow con t ro l  enable 

This s p e c i f i c a t i o n  governs t h e  func t iona l i ty  of t h e  rece ive r  and/or 
t r ansmi t t e r  flow control ,  s p e c i f i c a t i o n s  I f 1  and 'gl  respectively.  

I f  NO E'LOW CONTROL is enabled, then s p e c i f i c a t i o n  ' f l  and 'gl' a r e  
both t r e a t e d  a s  disabled regardless  of t h e i r  cu r ren t  s t a t e ,  

Since OSI Board 77A00224A is physical ly jumpered a t  l a b e l  CTS, (N)o 
flow con t ro l  is required f o r  hardware flow control ,  Thus, i f  (H) 
f o r  hardware flow con t ro l  is se lec ted  it w i l l  show a s '  (N) f o r  no 
flow control .  

Hardware flow con t ro l  f o r  ZEBRA 1350. 1750 and 3750 is  ava i l ab le  on 
Por t  5 only. 

n Por t  number, Ind ica tes  s p e c i f i c a t i o n s  t o  be changed f o r  t h i s  por t  o r  
por t  spec i f i ca t ions  t o  be displayed, Requires SYS2 pr iv i l eges  t o  
view o r  change por t  o t h e r  than t h e  cur ren t  port .  

Speci f ica t ions  *a1  through 'p l  may be entered i n  f u l l  by placing a comma a f t e r  
each spec i f i ca t ion  o r  i n  p a r t  by using commas wi th  no s p e c i f i c a t i o n s  a s  
holders ( s imi la r  t o  t h e  TERM statement).  I f  no options a r e  speci f ied ,  then t h e  
s t a t u s  of each spec i f i ca t ion  f o r  t h e  cur ren t  por t  w i l l  be displayed. 

Z W i l l  d i sp lay  s p e c i f i c a t i o n s  f o r  a l l  p o r t s  t o  screen. 
PROTOCOL (Z 

P W i l l  f o rce  t h e  screen output t o  spooler.  
PROTOCOL (Z,P 

9.1.1 EXAMPLE PROTOCOL DISPLAY 

Line Port  
type 

0 DCE 
1 DCE 
2 DCE 

* 3 DCE 
4 DCE 
5 DCE 
6 DCE 
7 DCE 

Baud P Data Stop T RTX LTX OVRN OVRN 8 t h  DTR DQ) XON XOF Flow c t l  
r a t e  R b i t s  b i t s  A c t l  c t l  enbl char  b i t  c l t  c t l  chr  chr  type 
9600M 8 1 Y  N Y Y 07 N N N 11 13 Soft  
9600M 8 1 Y  N Y Y 07 N N N 11 13 Soft  
9600M 8 1 Y  N Y Y 07 N N N 11 13 Soft  
9600M 8 1 Y  N Y Y 07 N N N 11 13 Soft  
9600M 8 1 Y  N Y Y 07 N N N 11 13 Soft  
9600 M 8 1 Y  N Y  Y 07 N N N 11 13 Soft  
9600 M 8 1 Y N Y  Y 07 N N N 11 13 Soft  
9600 M 8 1 Y  N Y Y 07 N N N 11 13 S o f t  



9.2 BASIC PROTOCOL FUNCTIONS --------- 
Allows t h e  u s e r  t o  sense  o r  change t h e  s p e c i f i e d  parameter  (n) f o r  t h e  
c u r r e n t  system por t .  Not a l l  parameters  may b e  changed. Whether a  parameter  
is sensed o r  changed, depends on t h e  syntax  used, 

Syntax t o  s ense  a  parameter is: 

v a r  = PROTOCOL (n) 

Syntax t o  change a  parameter  is: 

PROTOCOL (n,var) 

Where n is a  number from 1 t o  23; def ined  below. 

n# Funct ion - 
1 Not used. 

2 W i l l  s ense  o r  change t h e  baud r a t e  f o r  t h i s  l i n e .  The d e f a u l t  is  
9600. See PROTOCOL ve rb  ( s p e c i f i c a t i o n  a ) .  

3  W i l l  s ense  o r  change t h e  p a r i t y  f o r  t h i s  l i n e .  The d e f a u l t  i s  M. 
M=Mark, O=Odd, E=Even. See PROTOCOL ve rb  ( s p e c i f i c a t i o n  b ) .  

4 W i l l  s ense  o r  change t h e  number of d a t a  b i t s  f o r  t h i s  l i n e .  The 
d e f a u l t  is 8. See PROTOCOL verb  ( s p e c i f i c a t i o n  c) .  

5 W i l l  s ense  o r  change t h e  number of s t o p  b i t s  f o r  t h i s  l i n e .  The 
d e f a u l t  i s  1. See PROTOCOL verb  ( s p e c i f i c a t i o n  d) . 

6 W i l l  sense,  enable ,  o r  d i s a b l e  t h e  type  ahead func t ion  f o r  t h i s  
l i n e .  Can be  0  o r  1. The d e f a u l t  i s  1 f o r  enabled. See PROTOCOL ve rb  
( s p e c i f i c a t i o n  e )  . 

7 W i l l  sense,  enable  o r  d i s a b l e  Receiver  flow c o n t r o l  f o r  t h i s  l i n e .  
Can b e  0 o r  1. The d e f a u l t  is 0 f o r  d i sab led .  Hardware flow c o n t r o l  
f o r  ZEBRA 1350, 1750 and 3750 is  a v a i l a b l e  on Por t  5 only. See 
PROTOCOL ve rb  ( s p e c i f i c a t i o n  f  . 

8 W i l l  sense,  enable ,  o r  d i s a b l e  T ransmi t t e r  flow c o n t r o l  f o r  t h i s  
l i n e .  Can b e  0 o r  1. The d e f a u l t  is  1 f o r  enabled. Hardware flow 
c o n t r o l  f o r  ZEBRA 1350, 1750 and 3750 is a v a i l a b l e  on Por t  5 only. 
See PROTOCOL ve rb  ( s p e c i f i c a t i o n  g) . 

9 W i l l  sense,  enable ,  o r  d i s a b l e  t h e  OVER-RUN warning f o r  t h i s  l i n e .  
Can b e  0 o r  1. The d e f a u l t  is  I t o  al low t h e  OVER-RUN warning 
c h a r a c t e r  t o  be t r ansmi t t ed  when an input  b u f f e r  f u l l  cond i t i on  has 
occurred. See PROTOCOL verb  ( s p e c i f i c a t i o n  h ) .  



10 W i l l  s ense  o r  change t h e  OVER-RUN warning c h a r a c t e r  f o r  t h i s  l i n e .  
Can b e  any hex byte ,  The d e f a u l t  is X107*. See PROTOCOL ve rb  
( s p e c i f i c a t i o n  i )  . i.e., PROTOCOL (10,CHAR(07) ) . 

11 W i l l  sense,  enable,  o r  d i s a b l e  t h e  s t r i p p i n g  of 8 t h  d a t a  b i t  on 
rece ived  da ta .  Can b e  0 o r  1. The d e f a u l t  i s  0. See PROTOCOL ve rb  
( s p e c i f i c a t i o n  j) . 

1 2  W i l l  sense, enable,  o r  d i s a b l e  a u t o  logoff  v i a  DTR. Can b e  0 o r  1. 
The d e f a u l t  is  0 f o r  d i sab led .  See PROTOCOL ve rb  ( s p e c i f i c a t i o n  k). 
Not a v a i l a b l e  f o r  750, 1350, 1750 o r  3750. 

13 W i l l  sense,  enable ,  o r  d i s a b l e  a u t o  logoff  v i a  DCD, Can be  0 o r  1. 
The d e f a u l t  is  0 f o r  d i sab led .  See PROTOCOL verb  ( s p e c i f i c a t i o n  1). 
For model 750, 1350, 1750, and 3750, a v a i l a b l e  on p o r t  5 only. 

14 W i l l  s ense  o r  change t h e  flow c o n t r o l  ON c h a r a c t e r  (XON) f o r  t h i s  
l i n e .  Can be  any hex byte.  The d e f a u l t  is  X I 1 1  I .  See PROTOCOL ve rb  
( s p e c i f i c a t i o n  m) . i .e.  PROTOCOL(14,CHAR(17)). 

15 W i l l  s ense  o r  change t h e  flow c o n t r o l  OFF c h a r a c t e r  (XOFF) f o r  t h i s  
l i n e .  Can be  any hex byte.  The d e f a u l t  is  X1131. See PROTOCOL verb  
( s p e c i f i c a t i o n  0) .  i.e. PROTOCOL(14,CHAR(19) ) . 

16 W i l l  s ense  o r  change t h e  flow c o n t r o l  TYPE f o r  t h i s  l i n e ,  The 
d e f a u l t  is 1. l=Software enable,  2=Hardware enable,  O=No flow 
con t ro l .  Hardware flow c o n t r o l  f o r  ZEBRA 1350, 1750 and 3750 is 
a v a i l a b l e  on P o r t  5 only. See PROTOCOL verb  ( s p e c i f i c a t i o n  p) .  

17 Not used. 

18 W i l l  s ense  DCD f o r  t h i s  l i n e .  W i l l  r e t u r n  a 1 f o r  a s s e r t e d  and a 0 
f o r  de-asserted. ' 

19 W i l l  al low a s i n g l e  c h a r a c t e r  read o r  w r i t e  from Bas ic  without  going 
through TERMIO. Charac ters  such a s  CTRL-W, CTRL-X, CTflL-R, and 
Backspace, a r e  passed through. Therefore,  s c reen  e d i t i n g  must be  
done by t h e  Bas ic  program. However, t h e  c h a r a c t e r s  CTRL-S and CTRL-Q 
(XOFF/XON) a r e  ' no t  passed through. 

20 W i l l  sense,  a s s e r t  o r  de-asser t  RTS (System Pin 8) f o r  t h i s  l i n e .  
W i l l  r e t u r n  1 f o r  a s s e r t e d  and 0 f o r  de-asserted. ZEBRA 1350, 175G 
and 3750 w i l l  sense  only. 

Note: I f  Hardware flow c o n t r o l  (PROTOCOL 16) i s  enabled and 
Receiver flow controJ. (PROTOCOL 7) i s  enabled, then t h i s  l i n e  
can only be  sensed. 



21 W i l l  sense CTS (System Pin 7) f o r  t h i s  l i n e .  W i l l  r e tu rn  1 f o r  
a sse r t ed  and 0 f o r  de-asserted. For ZEBRA 1350, 1750 and 3750, 
a v a i l a b l e  on p o r t s  4 and 5 only. 

22 W i l l  sense DTR (System Pin 9) f o r  t h i s  l i n e .  W i l l  r e tu rn  1 f o r  
a sse r t ed  and 0 f o r  de-asserted. For models 1350, 1750 o r  3750, 
a v a i l a b l e  on p o r t s  4 and 5 only. 

23 W i l l  sense, a s s e r t  o r  de-assert DSR (System Pin 2) f o r  t h i s  l i n e .  
W i l l  r e tu rn  1 f o r  a sse r t ed  and 0 f o r  de-asserted. For ZEBRA 1350, 
1750, o r  3750, a v a i l a b l e  on p o r t s  4 and 5 (sense only). 

PROTOCOL CABLING 

LAYOUT FOR STANDARD 9-PIN TO 25 -PIN CABLES 

SYSTEM RECEIVER 
(9-PIN) (25-PIN) 

Signal  Pin No. Direct ion Direct ion PinNo. Signal 

Shield 
DSR 
RXD 
TXD 
GND 
D CD 
CTS 
RTS 
DTR 

I 
Output -> 
Input  < - 
Output -> - 
Input < - 
Input <- 
Output -> 
Input < - 

Input - > 6 D SR 
Output <- 2 TXD 
Input  - > 3 WID - 7 GM, 
Output <- 8 D CD 
Output <- 4 RTS 
Input - > 5 CTS 
Output <- 20 DTR 

SOFTWARE FLOW CONTROL USING XON/XOFF 

SYSTEM RECXIVER 
@-PIN) (25-PIN) 

Signal PinNo. Direct ion Direct ion Pin No. Signal  

Shield 
D SR 
RXD 
TXD 
GND 
DCD 
CTS 
RTS 
DTR 

I -- 
Input < - 
Output -> 
1 -- ---- - - 

--- 
Output <- 
Input - > ------ -- I 

- 

Example of PROTOCOL verb for above cable connection: 



HARDWARE now CONTROL USING DTR 

SYSTEM RECEIVER 
(9-PIN) (25-PIN) 

S ignal  Pin No. D i r e c t i o n  Di rec t ion  Pin No. 

Shie ld  
DSR 
RXD 
TXD - 
GND 
DCD 
CTS 
RTS 
DTR 

I 
- .  

Input  < -- 
Output -> 
I ------ -- 
Inpu t  <-- --- -- 

--- 
Output <- 
Input  - > 

-- 
Output <- -- 

Example of PROTOCOL ve rb  f o r  above cab le  connection: 

HARDWARE now CONTROL USING CTS 

SYSTEM RECEIVER 
(9-PIN) (25-PIN) 

S igna l  Pin No. D i rec t ion  Di rec t ion  Pin No. 

Sh ie ld  1 
DSR. - 
RXD 3 
TXD 4 
GND 5 
D CD -- 
CTS 7 
RT S -- 
DTR --- 

I -- 
Input  <-- 
Output -> 
I - -- -- -- - 
--- 

Input  < -- --- 

-- 
Output <- 
Input  -- > ------- 

--- I 

Output <- --- 

Example of PROTOCOL verb  f o r  above c a b l e  connection: 

S igna l  

-- 
TXD 
RXD 
GND -- 
DTR 

Signal  

--- 
TXD 
RXD 
GND --- 
RTS -- 



AUTO LOGOFF USING DTR 

SYSTEM RECEmR 
(9-PIN) (25-PIN) 

S igna l  P inNo .  D i rec t  i o n  Di rec t ion  Bin No, 

Shie ld  
DSR 
RXD 
TXD 
GND 
D CD 
CTS 
RTS 
DTR* 

1 --- 
Inpu t  <- 
Output -> 
1 ------- -- -- --- 
Inpu t  < - 

-- --- 
Output <- 2 
Input  - > 3 ----- I 7 --- -- 
-- --- -- --- 

Output <- 20 

* When s i g n a l  on p i n  9 is LOW., 
a u t o  logoff  occurs.  

Example of PROTOCOL ve rb  f o r  a b w e  c a b l e  connection: 

AUTO LOGOFF USING DCD 

SYSTEM 
(9-PIN) 

S ignal  Pin No. D i rec t  ion  

Shie ld  
D SR 
RXD 
TXD 
GND 
D CD* 
CTS 
RTS 
DTR 

Input  < - 
Output -> 
1 ----- 
Inpu t  < -- -- 

RECaNER 
(25-PIN) 

Di rec t ion  Pin No. 

--- --- 
Output <- 2 
Input  -> 3 ------- I 7 
Output <-  8 --- --- 

*When s i g n a l  on p in  6 is  HIGH. 
a u t o  logof f  occurs.  

Jkample of PROTOCOL verb  f o r  above c a b l e  connection: 

S igna l  

-- 
TXE 
RXD 
GND --- 
-- 
DTR 

S igna l  

---. 

TXE 
RXD 
GND 
D CD 



750/1350/1750/3750 CABLE LAYOUT FOR PORT 5 
25-PIN TO 25-PIN CABLES 

SYSTEM RECEIVER 
(25-PIN) (25-PIN) 

S igna l  Pin No. D i r e c t i o n  Di rec t ion  P in  No. S igna l  

Shie ld  1 ----I 
TXD 2 Output -> 
fUU) 3 Input  < - 
RTS 4 Output -> 
CTS 5 Input  < -- 
D SR 6 Output -> 
GND 7 --------- 
DCD 8 Input  < -- 
DTR 20 Input  <- 

Input  - > 
Output <- 
Input  --> 
Output <- 
Input  - > -------- 
Output <- 
Output <- 

750/1350/1750/3750--PORT 5 
SOFTWARE FLOW CONTROL USING XON/XOFF 

SYSTEM RECEIVER 
(25-PIN) (25-PIN) 

S igna l  Pin No. D i rec t ion  Di rec t ion  Pin No. 

Shie ld  
TXD 
m 
RT S 
CTS 
D SR 
GM) 
D CD 
DTR 

-- I 
Output -> 
Input  < -- -- - 

--- 

Input  - > 
Output <-  --- 

Example of PROTOCOL verb f o r  above c a b l e  connection: 

RXD 
TXD 
CTS 
RTS 
D SR 
GND 
DCD 
DTR 

Signal  

RXD 
TXD 
---. 



750/1350/1750/3750-PORT 5 
HARDWARE now CONTROL USING DTR 

SYSTEM RECEIVER 
(25-PIN) (25-PIN) 

Signal  Pin No. Direct ion Direct ion Pin No. 

Shield 1 -- I 
!cxD 2 Output -> 
RXD 3 Input < - 
RTS - -- 
CTS 5 Input <-- 
D SR - -- 
GM) 7 ----- 
D CD - --- 
DTR --- --- 

Input --> 
Output <- 

Output < - 
7 

Example of PROTOCOL verb f o r  above cab le  connection: 

750/1350/1750/3750-PORT 5 
HARDWARE now CONTROL USING CTS 

SYSTEM 
( 25 -PIN) 

Signal  PinNo. Direct ion 

Shield 1 
TXD 2 
RXD 3 
RTS -- 
CTS 5 
D SR -- 
GND 7 
D CD - 
DTR --- 

--- f 

Output -> 
Input < -- --- 
Input < -- --- 

RECEIVER 
(25-PIN) 

Direct ion Pin No. 

Input - > 3 
Output <-  2 --- --- 
Output <-  4 -.-- -- 

&ample of PROTOCOL verb f o r  above cable  connection: 

Signal  

RXD 
TXD -- 
DTR --- 
GND 

Signal  

RXD 
! E D  --- 
RTS 



750/1350/1750/3750-PcRT 5 
AUTO LOGOFF USING DCD 

SYSTEM 
(25-PIN) 

Signal Pin No. Direction 

Shield 
Ilo 
RXD 
RTS 
ms 
DSR 
GND 
D CD* 
DTR 

-I 
Output -> 
Input < - --- - -- ------- 
Input <- -- 

Direction 

Input - > 
Output <- --- --- --- 
Output < - --- 

*When signal on pin 6 is HIGH. 
auto loggoff occurs. 

Example of PROTOCOL verb for above cable connection: 

RECEIVER 
(25-PIN) 
Pin No. Signal 

RXD 
TXD 





system verbs and procs 10 
The number o r  l e t t e r  i n  parentheses following verb o r  proc ind ica tes  t h e  
minimum system p r i v i l e g e  l e v e l  required f o r  i ts  use. Levels  a r e  0, 1, 2, 3 
and S. The lowest p r i v i l e g e  is 0, and t h e  highest ,  3. The S ind ica tes  
t h a t  t h e  u t i l i t y  is  found only i n  t h e  SYSPROG account. 

10.1 : BTI AM):I-mzgS 

The :BTI and :ITB verbs have been added t o  enable t h e  conversion of l inked 
binary i t e m s  t o  o r  from normal items. (2) 

10.1.1 :BTI VERB 

:BTI converts  l inked binary items i n t o  normal items. I f  t h e  binary item 
conta ins  a segment mark. t h e  normal item is terminated a t  t h e  segment 
mark. Anything a f t e r  t h e  segment mark is l o s t ,  a s  it  is poss ib le  t h a t  
binary items would have mul t ip le  segment marks. I f  not,  t h e  l a s t  character  
of t h e  binary item is changed t o  a segment mark t o  terminate t h e  item. 
This r e s u l t s  i n  a character  being l o s t .  This verb may be useful  a f t e r  
loading a tape  produced on a fore ign machine using RESTORE with t h e  "Yn 
option. The RYw option loads CL items a s  l inked binary, r a t h e r  than 
converting them t o  normal items. (2) 

10.1.2 :ITB VERB 

:ITB converts normal items i n t o  l inked binary items. The verb is  used 
whenever a normal item needs t o  be converted t o  l inked binary format. (2) 



10.2 .: SET-XOVR 

:SET-XOVR sets t h e  crossover point  used by t h e  f i l e  update routine.  
Normal items may be  s to red  e n t i r e l y  i n  t h e  f i l e ' s  "groupn, o r  i n d i r e c t l y ,  
wi th  a  p o i n t e r  i n  t h e  "groupn point ing  t o  t h e  item s tored  i n  i ts  own 
space. The s to rage  format i s  completely t ransparent  t o  t h e  user ,  and only 
e f f e c t s  f i l e  s i z ing ,  disk space usage, and system performance. System 
d e f a u l t  is  32767 minus da ta  frame s ize .  The t h e  32K d e f a u l t  is use fu l  when 
t h e  u s e r  needs t o  have f i l e  compat ib i l i ty  between 3.8 and e a r l i e r  ve r s ions  
of t h e  GA Pick operat ing system. A smal ler  crossover point ,  about 70-80 
per  cent  of t h e  da ta  frame s i ze ,  is more d e s i r a b l e  a s  i t  w i l l  allow 
var ious  system processes t o  run s l i g h t l y  f a s t e r .  Some of t h e  processes 
t h a t  t ake  advantage of t h e  smal ler  crossover s i z e  are: SAVE, RESTORE, COPY 
and BASIC statements, SnECT and READNEXT.(s) 

Format of t h e  verb is: 

:SET-XOVR {nnn) (nnn = number of bytes  between 250 and 32767 
minus da ta  frame s i z e )  ( I f  l inked frame s i z e  i s  
512 bytes,  d a t a  frame s i z e  is 500, thus  maxi- 
mum number of by tes  is 32267. I f  l inked frame 
s i z e  is  2048, d a t a  frame s i z e  is 2000; 
therefore ,  maximum number of by tes  would be 
30767. ) 

: SET-XOVR 400 
1781 Crossover s i z e  s e t  t o  400 bytes. 

: SET-XOVR 
[77] Current crossover s i z e  is  400 bytes. 

The :SWC verb changes the  f i l e  type t o  DC. I f  t h e  f i l e  type w a s  DX, DY o r  
DZ, then it  i s  changed t o  DCX, DCY o r  DCZ respect ive ly .  Once a  f i l e  type 
has been changed t o  DC, t he  "C" cannot be removed. The only way t o  change 
a  f i l e  back t o  D is t o  d e l e t e  and re-create the  f i l e .  (I)  

: SWC DICT filename i tem-l is t  E ( I )  

where: I = I n h i b i t  e r r o r  message [7821 'A1  updated. 



The :SWD ve rb  changes a DX, DY o r  DZ f i l e  t o  a D f i l e .  I f  t h e  f i l e  t ype  
w a s  n o t  DX, DY, o r  DZ ( o r  DCX, Dm, o r  DCZ), then  no ope ra t ion  t a k e s  
place.  I f  t h e  f i l e  t ype  was DCX, DCY o r  DCZ, then  t h e  f i l e  type  is  
changed t o  DC. (1) 

:SWD DICT f i lename i t em- l i s t  { ( I )  

where: I = I n h i b i t  e r r o r  message [782] 'A1  updated. 

The :SWX verb  changes t h e  f i l e  t ype  t o  DX. I f  t h e  f i l e  type  contained Y 
o r  Z, i t  is removed f i r s t ,  then t h e  new code added. (1) 

: SWX DICT f i lename item-list { ( I )  

where: I = I n h i b i t  e r r o r  message [782J 'A' updated. 

The :SWP ve rb  changes t h e  f i l e  t ype  t o  DY. I f  t h e  f i l e  type  contained X 
o r  Z, i t  is  removed f i r s t ,  then t h e  new code added. (1) 

: SWY DICT f i lename i t em- l i s t  ( I )  

where: I = I n h i b i t  e r r o r  message [7821 'A' updated. 

The :SWZ verb changes t h e  f i l e  type  t o  DZ. I f  t h e  f i l e  type  contained X 
o r  Y, i t  i s  removed f i r s t ,  then t h e  new code added. (1) 

:SW2 DICT f i lename i tem-l i s t  { ( I )  

where: I = I n h i b i t  e r r o r  message [7821 'A' updated. 



10.8 COMPARE 

Compares two items from t h e  same o r  d i f f e r e n t  f i l e s  and lists them, 
ind ica t ing  differences.  New K-option t o  suppress a l l  output t o  screen. 
Should be  used wi th  t h e  L option. ( 2 )  

COMPARE filename item-name {...item-name) {(opt ions) l  
W I T H :  (filename item-name $. . . item-name) 

Options: 

A Compare e n t i r e  l i n e s .  (See G option) 

B Compare assembly source l i n e s ,  including comment. 

C Begin page on each mismatched item. 

D Suppress object  code address l i n e  (when used with 0 
option).  

F Begin page on each mismatched item. 

G When used wi th  A, do no t  compare l i n e s  beginning wi th  *. 
I Suppress NOT-ON-FILE message. 

K Suppress output t o  terminal.  (See L option) 

L Generate saved list of mismatched items. 

N Nopage on terminal.  

0 Compare object  code only. 

P L i s t  o n p r i n t e r .  

S Suppress d isplay  of i d e n t i c a l  items. 

T Compare f i l e  on disk with f i l e  on tape. 

Y Output b e l l  cha rac te r  a t  completion of each item. 

Z Output e r r o r  l i n e s  only. 



RENAME-FILE is used t o  move o r  rename f i l e  d e f i n i t i o n  pointers .  Only f i l e  
d e f i n i t i o n  items may be  operated on by t h i s  verb (not synonym def in i -  
t ions ) .  The source f i l e  may be renamed o r  moved (and renamed) t o  a new 
dict ionary.  The RENAME-FILE verb always d e l e t e s  t h e  source f i l e  def in i -  
t i o n  a f t e r  updating t h e  des t ina t ion  f i l e  def in i t ion .  RENAME-FILE may only 
mwe f i l e  d e f i n i t i o n  items t o  d i c t i o n a r i e s  t h a t  a r e  a t  t h e  same l e v e l  a s  
t h e  source dict ionary.  That is, a f i l e  d e f i n i t i o n  item i n  t h e  master d i c t -  
ionary may not  b e  copied t o  t h e  SYSTEM dic t ionary  o r  t o  a f i l e  dict ionary,  
bu t  could be copied t o  another account's master dict ionary.  It may be 
necessary t o  use t h e  RENAME-FILE verb twice t o  completely rename a f i l e .  
i f  t h e  u s e r  d e s i r e s  t o  keep t h e  da ta  sec t ion  name t h e  same a s  t h e  
d ic t ionary  name. (1) 

RENAME-F R E  {DICT) f ile-name f ile-def i n i t  ion-i t em { (opt ions)  
TO: { () {DICT) file-name {f ile-definition-item) 

Options : 

F Form-feed. Display each item on terminal  o r  p r i n t e r  onto 
new page. 

I Item-ids suppressed during f i l e  rename. 

N No page wai t ,  on terminal.  

P p r i n t e r  is des t inat ion.  

T Terminal is  des t inat ion.  

X Hexadecimal format used on terminal  o r  p r i n t e r  copy 



10.10 CREATE-FILE - 
The CREATE-FILE ve rb  c r e a t e s  new accounts ,  d i c t i o n a r i e s ,  and d a t a  f i l e s  i n  
t h e  system, It c r e a t e s  a  f i l e  by r e se rv ing  d i s k  space  f o r  t h e  f i l e  and 
i n s e r t i n g  a f i l e  d e f i n i t i o n  i t e m  (D-pointer) i n t o  t h e  p a r e n t  f i l e  (SYSTEM 
f o r  an account. MD f o r  a  d i c t iona ry ,  d i c t i o n a r y  f o r  a d a t a  f i l e ) .  (1) 

The gene ra l  forms of t h e  CREATE-FILE ve rb  are: 

CREATE-FILE f  ile-name m l  I, s l )  m2I. s2 )  (opt ions)  

CREATE-FILE dict-name, data-name m l  I, sl) m2 1, s2 )  (opt ions)  

CREATE-FILE'DICT dict-name ml I , s l )  (op t ions)  

CREATE-FILE DATA file-name m2E,s2) (opt ions)  

CREATE-FILE DATA dict-name,data-name m2Eas21 (opt ions)  

where: 

file-name is  t h e  name of t h e  f i l e  
dict-name is  t h e  name of t h e  d i c t i o n a r y  
data-name is  t h e  name of t h e  d a t a  s e c t i o n  
m l  is t h e  modulo of  t h e  d i c t i o n a r y  
sl is t h e  s e p a r a t i o n  of t h e  d i c t i o n a r y  
m2 is  t h e  modulo of t h e  d a t a  s e c t i o n  
s 2  is  t h e  s e p a r a t i o n  of t h e  d a t a  s e c t i o n  

Forms which do n o t  spec i fy  DICT o r  DATA c r e a t e  b o t h  t h e  d i c t i o n a r y  and 
d a t a  s e c t i o n s  of t h e  f i l e .  I f  DICT is s p e c i f i e d ,  only t h e  d i c t i o n a r y  
s e c t i o n  is crea ted .  I f  DATA is s p e c i f i e d ,  t h e  d i c t i o n a r y  must a l r eady  
e x i s t ,  and only t h e  da t a  s e c t i o n  is  crea ted .  

C c r e a t e  DC f i l e  (only DICT f i l e  p o i n t e r  w i l l  be  DC) 

Y c r e a t e  DY f i l e  (only DATA f i l e  p o i n t e r  w i l l  b e  DY) 

X c r e a t e  DX f i l e  (both DICT and DATA f i l e  p o i n t e r s  w i l l  be 
DX > 

I 
R c r e a t e  f i l e  i n  ano the r  account (SYS3 p r i v i l e g e s )  

E i t h e r  X o r  Y may be  s p e c i f i e d ,  bu t  n o t  both. 



 h he R op t ion  is  used t o  s p e c i f y  ano the r  account  as t h e  d e s t i n a t i o n  f o r  t h e  
f i l e  be ing  c rea t ed ,  SYS3 p r i v i l e g e s  a r e  r equ i r ed  when t h e  R opt ion  is 
s p e c i f i e d ,  I f  t h e  R op t ion  is spec i f i ed ,  you w i l l  b e  prompted: 

Account ? 

A v a l i d  account d e f i n i t i o n  ( i n  SYSTEM) must be  entered.  The account  
d e f i n i t i o n  may be  e i t h e r  a D-pointer o r  a Q-pointer, Note t h a t  spec i fy ing  
SYSTEM as t h e  account w i l l  c r e a t e  t h e  f i l e  i n  t h e  SYSTEM d ic t iona ry .  I n  
t h i s  case,  a  d i c t i o n a r y  l e v e l  f i l e  only must b e  c rea ted .  

10.11 DELETE-FILE 

The DELETE-FILE verb  d e l e t e s  an  account ( inc luding  a l l  d i c t i o n a r i e s  and 
d a t a  level f i l e s ) ,  d i c t i o n a r y  ( inc luding  a l l  d a t a  level f i l e s )  o r  d a t a  
f i l e .  (1) 

The gene ra l  forms of t h e  DELETE-FILE verb a re :  

DELETE-FILE f  ile-name (opt ion)  
DELETE-FILE DICT dict-name (opt ion)  
DELETE-FILE DATA data-name (opt ion)  
DELETE-FILE DATA dict-name, data-name (opt ion)  

where: 

file-name is t h e  name of t h e  f i l e  
dict-name is  t h e  name of t h e  d i c t i o n a r y  
data-name is  t h e  name of t h e  d a t a  s e c t i o n  

The form which does n o t  s p e c i f y  e i t h e r  DICT o r  DATA d e l e t e s  bo th  t h e  
d i c t i o n a r y  and d a t a  l e v e l  f i l e s .  

Option: 

R d e l e t e  f i l e  from ano the r  account. (SYS3 p r i v i l e g e s )  

I f  t h e  R op t ion  i s  spec i f i ed ,  you w i l l  be  prompted: 

Account ? 

A v a l i d  account  d e f i n i t i o n  ( i n  SYSTEM) must b e  entered.  The account 
d e f i n i t i o n  may be e i t h e r  a  D-pointer o r  a Q-pointer. 

To d e l e t e  an account,  s p e c i f y  t h e  d e s i r e d  account a s  t h e  file-name i n  t h e  
DELETE-FILE command (with t h e  R op t ion)  and s p e c i f y  SYSTEM a t  t h e  "Account 
? "  prompt. T h i s  w i l l  d e l e t e  t h e  d e s i r e d  account inc luding  a l l  
d i c t i o n a r i e s  and da t a  l e v e l  f i l e s .  Note t h a t  t h e  DICT o r  DATA modi f ie rs  
may no t  be s p e c i f i e d  when us ing  t h i s  verb t o  d e l e t e  an account.  



10.12 MESSAGE o r  MSG ----- - -- 
Sends message t e x t  t o  a spec i f i ed  account o r  line-number. ( 2 )  

The general  forms of these  verbs are: 

MESSAGE acc t  t e x t  i (options) 3 
MESSAGE In text ( (options) ) 

o r  
MSG acc t  t e x t  {(options))  
MSG In text ( (opt ions))  

In - l i n e  number t o  send t h e  message 
1* - send message t o  a l l  l i n e s  

a c c t  - account t o  send t h e  message i f  logged on 
* - send message t o  a l l  accounts logged on 

t e x t  - t h e  message t o  be s e n t  

Options : 

S suppress t h e  bell a t  des t ina t ion  
F replace  t h e  charac te r  "\" contained i n  " textn  with a 

blank l i n e .  (format) 

Examp 1 e : 
Message s e n t  from SYSPROG on l i n e  0 :  

>MSG I1 LOGOFF NOW 

Message received on l i n e  one: 

Message from l i n e  0 ,  SPSPROG (14:32:30 22 FEB 1988) 
LOGOFF NOW 

Note t h a t  t h e  l i n e  number o r ig ina t ing  t h e  message i s  now included as p a r t  
of the  message. 



10.13 PEEK n 

n: Line  number t o  peek a t  

The PEEK ve rb  a l lows  a u s e r  w i t h  SYS2 p r i v i l e g e s  t o  view inpu t  and output  
of  one o t h e r  s p e c i f i e d  process.  The o r i g i n a t i n g  process  cont inues  t o  
func t ion  as b e f o r e  t h e  ve rb  was invoked. 

10.14 PEEK-STOP in) 

n: Line  number t o  STOP t h e  peeking process  

The PEEK-STOP ve rb  is used t o  d i scon t inue  s p e c i f i e d  process  from peeking. 
If no l i n e  number is  spec i f i ed .  then  t h e  c u r r e n t  l i n e  number is  used. 

PEEK cannot b e  d iscont inued  on a l i n e  t h a t  invoked TANDEM. 

PEEK-ON {n) 

n: L ine  number t o  enable  PEEK 

Allows ano the r  process  t o  P E E  a t  t h e  s p e c i f i e d  process.  I f  no l i n e  i s  
s p e c i f i e d ,  then  t h e  c u r r e n t  l i n e  number is used. Requires SYSZ p r i v i l e g e s  
t o  enable  c u r r e n t  l i n e  and SYS3 p r i v i l e g e s  t o  enable  ano the r  l i n e .  

10.16 PEEK-OFF {n) 

n: L ine  number t o  d i s a b l e  PEEK. 

I n h i b i t s  ano the r  process  from peeking a t  t h e  s p e c i f i e d  process.  I f  no l i n e  
i s  spec i f i ed ,  then the. c u r r e n t  l i n e  number is used. Requires SYS2 

. p r i v i l e g e s  t o  d i s a b l e  c u r r e n t  l i n e  and SPS3 p r i v i l e g e s  t o  d i s a b l e  ano the r  
l i n e .  

PEEK cannot b e  d i sab led  on e i t h e r  l i n e  t h a t  i s  c u r r e n t l y  involved i n  
TANDEM. 

10.17 PEEK-STAT En) 

n: Line  number t o  g e t  PEEK s t a t u s .  

Displays t h e  c u r r e n t  s t a t u s  of t h e  s p e c i f i e d  process.  I f  no l i n e  is 
spec i f i ed ,  then t h e  c u r r e n t l y  l i n e  number i s  used. Requires SYS2 
p r i v i l e g e s .  



10.18 POKE 

Allows t h e  u s e r  t o  input  d a t a  on another l i n e ,  i f  t h a t  f i n e  is allowed t o  
be  npokedn. See POKE-ON verb. One frame of overflow is at tached when t h e  
verb is  executed and detached when t h e  receiving l i n e  has received t h e  
input  data. Port  number must be specif ied.  (1) 

POKE a, { tex t  s t r i n g )  
o r  

POKE n [ {filename { i t  em-id 3 3 
o r  

POKE n esc  
o r  

POKE n 

where : 
n l i n e  number t o  send da ta  

t e x t  s t r i n g  input  d a t a  t h a t  is  t o  be used by t h e  t a r g e t  process when 
d a t a  i s  requested. 

NOTE: The ESC key maybe used t o  de l imi t  a s t r i n g  of d a t a  
f o r  mult i- l ine input. The ESC key is  displayed a s  " C t l  
when entered. 

I f  l i n e  one is a t  TCL t h e  funct ions  bXO, WHAT and WHERE 
w i l l  be  executed. 

filename f i l e  where POKE item resides.  

NOTE: If a filename is not  present  then t h e  u s e r  i s  
prompted with: 

FILENAME : 

I f  a v a l i d  f i l e  name is  entered t h e n ' t h e  user i s  
prompted with: 

ENTER ITEM-ID: 



item-id I f  a v a l i d  item-id i s  entered ,  then  each l i n e  i n  t h e  
item w i l l  be  used a s  i n p u t  da t a ,  

I f  t h e  i t e m  COMMWS i n  t h e  f i l e  POKE.FILE appears  as:  

COMMANDS 
TOP . P 
001 WHO 
002 WHAT 
003 WHERE 
EOI 003 

and i f  l i n e  1 is a t  TCL, then: 

t h e  f u n c t i o n s  WHO. WHAT and WHERE w i l l  be  executed. 

e s c  i f  ESC is en te red  a t  t h e  "FILE NAME:" prompt then  

w i l l  appear. A t  t h i s  prompt. s i n g l e  commands may be  
entered.  After each command is  entered ,  ano the r  numbered 
prompt w i l l  appear  below it. This  w i l l  cont inue  u n t i l  a 
n u l l  command is entered.  

>POKE 1 [< 
FILE NAME: [ 

0001: WHO <CR> 
0002: WHAT <CR> 
0003: WHERE <CR> 
0004: <CR> 

I f  l i n e  one is  a t  TCL,the func t ions  WHO. WHAT and WHERE 
w i l l  b e  executed. 

Fu r the r  examples: 

>POKE n Send <CR><LF> t o  l i n e  n v s  inpu t  b u f f e r  
>POKE n, Send <CR><LF> t o  l i n e  n ' s  input  b u f f e r  
>POKE n , t ex t - s t r i ng  Send t e x t - s t r i n g  t o  l i n e  n ' s  i npu t  b u f f e r  
>POKE n [ Prompt f o r  fi lename, then  itemname 
>POKE n [filename Prompt f o r  itemname 
>POKE ncfilename itemname Send command v i a  f i l e n m e  itemname 



10.19 POKE-OFF . --- 
Prevents another u s e r  from "pokingn input  d a t a  on t h e  c u r r e n t  l ine .  POKE-OFF 
is system defau l t  a t  boot  up time. A use r  wi th  SYS3 p r i v i l e g e s  may prevent 
anyone from "poking" input  da ta  t o  a designated l i n e  'n', a  s e r i e s  of l i n e s  
'n-m', o r  a l l  l i n e s  '*'. (1) 

POKE-OFF {n) {-m) 

where: n = s t a r t i n g  l i n e  number o r  * f o r  a l l  l i n e s  
m = ending l i n e  number 

10.20 POKE-ON 

Allows t h e  cur ren t  l i n e  t o  accept  "pokedw input  d a t a  from another l i n e .  A 
user  wi th  SYS3 pr iv i l eges  may set t h e  poke s t a t u s  t o  on f o r  another l i n e  by 
specifying t h e  l i n e  number, a s e r i e s  of l i n e s  by specifying t h e  s t a r t i n g  l i n e  
number and ending l i n e  number, o r  a l l  l i n e s  by using an a s t e r i s k . ( l ) .  

POKE-ON En) 1-m) 

. where: n = s t a r t i n g  l i n e  number o r  * f o r  a l l  l i n e s  
m = ending l i n e  number 

10.21 POKE-RESET 

This verb requ i res  SYS3 pr iv i l eges  and should be used only i f  a  condit ion 
occurs t h a t  w i l l  not  allow t h e  POKE-ON and POKE-OFF verbs t o  function. U s e  of 
t h i s  verb may cause a frame of overflow t o  be  thrown away. (3) 

POKE-RESET {n) 

10.22 T-DUMP 

An option has been added t o  T-DUMP t o  dump a compatible tape  f o r  moving da ta  
t o  o lde r  systems. The "C" option w i l l  dump a compatible tape,  converting 
items i n  a DC type f i l e  t o  l ist  (CL) items. Linked binary items and non-DC 
type items longer than 32267 bytes  may not  be dumped t o  a compatible tape  (a 
warning w i l l  be pr in ted  i f  t h i s  is  at tempted).( l)  



10.23 T-LOAD -- 

The T-LOAD ve rb  w i l l  a ccep t  a "save" format t a p e  as input .  I f  a t a p e  is 
determined t o  b e  a  "saven format tape ,  one o r  more of t h e  fo l lowing  prompts 
w i l l  be  issued:  (1) 

Account name on tape:  For  ful l -system save  t a p e s  o r  account  l e v e l  save 
tapes ,  f o r  example: 

SAVE SYSTEM SYSTEM o r  SAVE SYSTEM account-name 
FILE-SAVE o r  ACCOUNT-SAVE account-name 

Dic t ionary  name on tape:  For  d i c t i o n a r y  l e v e l  save tapes ,  f o r  example: 

SAVE MD f i le-name o r  SAVE SYSTEM,account-name file-name 

F i l e  name on tape: For  d a t a  l e v e l  save  tapes ,  f o r  example: 

SAVE DICT file-name data-name 
SAVE DICT SYSTEM,account-namesfile-name data-name 

Normal ACCESS s e l e c t i o n  c r i t e r i a  may b e  used t o  s p e c i f y  items which a r e  t o  be  
loaded from t h e  tape.  

T-LOAD may b e  used w i t h  e i t h e r  f u l l  o r  updates-only save  t a p e s  a s  w e l l  a s  
account., d i c t i ona ry ,  and d a t a  f i l e  saves.  I f  an  updates-only save  t a p e  i s  
used, only new o r  updated items w i l l  b e  res tored .  Deleted i tems w i l l  no t  be 
d e l e t e d  from t h e  f i l e .  

When us ing  T-LOAD w i t h  a  ffsave" format tape,  t h e  t a p e  must be  pos i t i oned  a t  
t h e  beginning of a  t a p e  f i l e ' b e f o r e  execut ing  t h e  verb,  un le s s  t h e  A op t ions  
is  spec i f i ed .  I f  d a t a  is  be ing  r e s to red  from an account which begins  on a  
r e e l  o t h e r  than t h e  f i r s t ,  then  a  T-FWD should be  i s sued  t o  p o s i t i o n  t h e  t a p e  
a t  t h e  beginning of t h e  next  t a p e  f i l e  p r i o r  t o  execut ing  t h e  T-LOAD. I f  t h i s  
i s  no t  done, then  t h e  t ape  w i l l  probably no t  be  i d e n t i f i e d  a s  a "save" format  
tape,  and erroneous d a t a  may' be loaded. 

Note t h a t  t h e  T-LOAD verb  used wi th  a "saven format t a p e  honors t h e  r e t r i e v a l  
and update  r e s t r i c t i o n s  of t h e  f i l e  on t h e  tape. That is, you may no t  load  
from account,  d i c t i o n a r y  o r  d a t a  f i l e  which you a r e  n o t  au thor ized  t o  access .  



Options: , 

S The S opt ion  w i l l  suppress t h e  list of f i l e  names displayed during t h e  
search  f o r  t h e  f i l e  t o  b e  restored.  

N The N option w i l l  search  f o r  a spec i f i ed  f i l e  number r a t h e r  than a 
f i l e  name. I f  t h e  N option is  speci f ied ,  t h e  following prompt w i l l  be  
i ssued : 

F i l e  number on t ape  : 

A The A option w i l l  cause T-LOAD t o  assume a save format tape, a t  a 
pos i t ion  o the r  than BOT (beginning of tape)  o r  EOF (end of f i l e ) .  
Since t h e  l o g i c a l  loca t ion  cannot e a s i l y  be determined, t h e  fol lowing 
prompt w i l l  be  issued: 

Level: 0-System 1-Account 2-Dictionary 3-Data F i l e  : 

The l e v e l s  a r e  i n t e r p r e t e d  as follows: 0 - t a p e  is  pos i t ioned 
somewhere wi th in  t h e  SYSTEM fife. The f 2 r s t  f i l e  prompt w i l l  be  f o r  
Account name. 1 - Tape is posi t ioned wi th in  t h e  des i red  account. The 
f i r s t  f i l e  prompt w i l l  be  f o r  Dict ionary name, 2 - t ape  i s  pos i t ioned 
wi th in  t h e  des i red  d ic t ionary .  The f i r s t  f i l e  prompt w i l l  be f o r  F i l e  
name. 3 - Tape is posi t ioned wi th in  t h e  des i red  da ta  f i l e .  No f i l e  
name prompt w i l l  be  issued. The A opt ion  is  use fu l  when T-LOADing 
from volumes o t h e r  than t h e  f i r s t  volume i n  a mul t ivolume set, o r  
when performing mul t ip le  T4GADs from a s i n g l e  account. 

10.24 VERIFY-SAVE 

V e r i f i e s  t h e  cu r ren t ly  a t tached tape  a s  i f  it were being res to red  t o  d isk ,  bu t  
d i sca rds  t h e  da ta  a f t e r  reading it ,  This operat ion w i l l  d e t e c t  de fec t ive  
D-pointers, inva l id  item s izes .  unrecognizable t ape  segments, and o t h e r  tape  
format e r ro r s .  Verb format is: 

VERIFY-SAVE {account-name (A) 1 

Option: A W i l l  prompt Account name on tape: 
User may e n t e r  a r e tu rn  o r  account-name again. 



10.25 VERIFY-SAVE-DATA ----- 
V e r i f i e s  t h a t  t h e  d a t a  on t h e  tape  is t h e  same a s  t h e  d a t a  on t h e  system 
d i sk(s ) .  The f i l e s  on t h e  d i sk  are opened as they a r e  encountered on t h e  
tape, and a s  each item is read from t h e  tape, it is compared t o  t h e  item on 
t h e  system. Note any items t h a t  change on disk s ince  t h e  save w i l l  be 
reported a s  an e r ro r .  Therefore, f o r  t h e  v e r i f i c a t i o n  t o  be useful ,  t h e  
system should not  be i n  use while t h e  v e r i f i c a t i o n  is  i n  progress. Verb 
f ormet is: 

VERIFY-SAVE-DATA {account-name (A) ) 

Option: A W i l l  prompt Account name on tape: 
User may e n t e r  a r e tu rn  i f  account-name on disk is  
t h e  same a s  account-name on tape. 

Both group and item locks  a r e  displayed wi th  t h e  decimal and hex 
representa t ion of t h e  group FID. Both group and item locks a r e  terminated with 
t h e  l i n e  number which executed t h e  group o r  item lock. The item lock a l s o  
d isplays  t h e  hex representa t ion of t h e  i t e m  t h a t  it i s  locking. (0) 

Example: LIST-LOCKS 

15840 (03DEO)-030 <== Group lock 
148652 (244AC) -600D-029 <== Item lock 



10.27 WHAT - 
The WHAT verb d i sp lays  system s t a t i s t i c s  and process s t a tus . (2 )  

WHAT {options) 

Options: L=Suppress lock s t a t u s  d i sp lay  
P=Print system s t a t u s  t o  p r i n t e r  
S=Suppress SF-STATUS d i sp lay  
W=Suppress system process information. 

I n  t h e  example, t h e  numbers i n  b racke t s  i d e n t i f y  Notes l i s t e d  below; they a r e  
not  a p a r t  of display.  

15:59:29 18 DEC 1988 
Memory Lines PcbO Wsstart Wssize Sysbase/Mod/Sep Maxfid Overflow Data.size 

7177K 131 1024 5216 127 55127 11 1 512767 418035 500 
111 0 1  [31 [41 [51 . . . . . C61. . . , . r71 [81 [9 I 

ililil ililii +/an aan ilan ail# #a# saa i ~ i l  iln# ooi  aaa iliji! aan ailil aa/l 
ililil fail #a# il#il il## il#il ililil ail# a## ##a 

The spooler  is  inact ive .  

P r i n t e r  # 0 is s e r i a l ,  i nac t ive ,  and on l i n e .  
The p r i n t e r  is  running on l i n e  6. 
Assigned output queues: 0. 
The number of inter- job pages t o  e j e c t  i s  0. 



NOTES f o r  "WHAT": 

Ill Avai lab le  memory f o r  process ing  
[21 Number of communication l i n e s  ( te rmina ls ) ,  LAN processes ,  and Spooler  

= number of processes  on system. 
[31 PCB-FID f o r  p o r t  zero;  each fol lowing p o r t  FCB-FID is d i sp l aced  by 32 

frames from PCBO. 
[41 Extended workspace s t a r t i n g  FID: Wss tar t  = PcbO + 32*No. of processes  

( inc luding  spooler ,  po r t s ,  LAN) . 
C51 Extended workspace s i z e ;  number of frames p e r  workspace i s  127 frames. 

There a r e  t h r e e  workspaces p e r  l i n e .  
[61 System base-FID/modulo/separation; 

Sysbase=Wsstart + Wssize*3*No. of processes.  
171 Maxfid -- last  frame on disk.  
[81 Overflow -- No. of l i n k e d  frames + contiguous frames. 
191 Data-size = 500 o r  2000. I f  frame s i z e  = 512 bytes ,  f i r s t  12 b y t e s  a r e  

l i n k s  and t h e  next  500 b y t e s  a r e  f o r  da t a ,  I f  frame s i z e  = 204k by te s ,  
first 48 b y t e s  a r e  l i n k s  and t h e  next  2000 b y t e s  a r e  f o r  da t a .  

[lo] Group-l.ocks ( i f  any). The format is  ddddd (-1-cc 

Where: ddddd = group FID (decimal) 
xxxxx = group FID (hex) 

cc  = p o r t  number 

Po r t  number i s  i n t e r n a l l y  coded from PCB-FID of p o r t  (upper nybble of 
lower b y t e  concatenated w i t h  lower nybble of upper byte) .  It d i s p l a y s  
a s  t h e  a c t u a l  p o r t  number. 

Item-locks ( i f  any). The format is  ddddd (xxxxx)-yyyy-cc 

Where: ddddd = group FID (decimal) 
xxxxx = group FID (hex) 
yyyyy = hex r ep re sen ta t ion  of item t h a t  i s  locked 

c c  = p o r t  number o r  LAE 

BASIC locks  (48). B i t s  s t a r t  a t  127.20. 
System lock  by te s ;  il#il=available; e l s e  has  p o r t  number a s  above. 
LOCK # LOC USAGE 
0 127.0 Lock-table lock  
1 127.1 Overflow t a b l e  lock  
2 127.2 Group-lock t a b l e  lock  
3 127.3 Linking Workspace lock  
4 127.4 Binary save lock. 
5 127.5 Message lock  
6 127.6 Item-lock lock  
7 127.7 Resented 
8 127.8 F i l e  r e s t o r e  lock (:FILELOAD) 
9 127.9 Full f i l e - save  lock 
10-25 Reserved 



[I41 Por t  number; preceded by a 11*" i f  your port .  
[15] PCB FID (hex) of port .  
1161 PIB s t a t u s  b i t s :  

7 - Unused, normally 0 
6 - Sleep b i t  0 = Active 1 = Eiormal 
5 - Disk b i t  0 = Active 1 = Normal 
4 - Auto Echo 1 = Active 0 = Inac t ive  
3 - UART 0 = Active 1 = Normal 

0 maybe output b u f f e r  f u l l  during w r i t e  operat ion o r  
could be  X/OFF 

2 - Write Roadblock 0 = Active 1 = Normal 
1 - Read Roadblock 0 = Active 1 = Normal 
0 - Coma b i t  0 = Active 1 = Normal 

COM.SYS usual ly  ^C 

PIB-status of por t  messages: 
7F/FF = Active, o r  ready t o  go 
7B/FB = Terminal output 
7D = Terminal input  
5F = Waiting f o r  d i sk  
3F = Release Quantum/Sleeping 
Typically, LAN, spooler  and p r i n t e r s  is "3Ff' 

[I71 PIB status-2: OO=Normal, 80=in debugger, OA=debugger 
[I81 T=Tape at tached;  C=Cache-on 
[I91 Location counter  ( f i r s t  address) and subroutine r e t u r n  = s t a c k  

addresses. 
Enry format = f f f .11  where fff=decimal FID; l l l = h e x  locat ion .  

Typical locat ions ;  
5=TCL1 6/9=Terminal 1 /0  13-20=Editor 
53-64=~ccess Compiler 71-77=List 161-185=Spooler 
188-199=Basic Compiler 225-249=Basic P.untime 290-298=Runoff 
850-856=Save 861-870=Restore 

10.28 CLEAR-GROUP-LOCKS - - - - - - - - -  

Clears Group Locks only. Group Locks a r e  s e t  by t h e  system whenever a group( is  
a c t u a l l y  being accessed and l a s t  f o r  t h e  durat ion of t h e  access,  e i t h e r  f o r  
reading o r  updating. Should be  used wi th  extreme caution. Kay cause GFE1s i f  
users  a r e  not  logged o f f .  (S) 



10.29 CLEAR-ITEM-LOCKS -------- 
Clears Item Locks only. Item Locks a r e  set by t h e  Basic process f o r  exclus ive  
use  of an i t e m .  They a r e  invoked by t h e  u s e r  v i a  t h e  READU, READW. MATF.EP-OU 
o r  MATREADW statements. They l a s t  u n t i l  released by t h e  invoking process. 
Should be  used wi th  extreme caution. May cause GFE1s i f  use r s  a r e  not  logged 
o f f .  (S) 

Clears  a l l  locks  on t h e  system including Item-Locks, Group-Locks, Basic 
Execution Locks ( s e t  by t h e  Basic LO=(N) statement) and System Level Locks. 
System Level Locks a r e  s e t  by t h e  system t o  keep competing processes from 
destroying shared resources (such a s  t h e  overflow tab le ) .  Use very extreme 
caution; may cause GFEts. system a b o r t s  o r  ca tas t roph ic  system problems i f  
use r s  a r e  no t  logged off .  (S) 

10.31 LIST-GFES - 
This proc lists t h e  GFEs logged i n  t h e  SYSTEM-ERRORS f i l e .  See GFE.RECOVER 
verb t o  recover c e r t a i n  types of logged items. (0) 

Recovers GFEs s tored  i n  t h e  SYSTEM-ERRORS f i l e  due t o  an inva l id  hash address, 
dup l i ca te  item-id. item-id longer than 50 charac te r s  and item-ids t h a t  contain 
a system d e l i m i t e r  character .  The Basic program c r e a t e s  a "DW po in te r  t o  a 
modulo 1 f i l e  using a s  a base address t h e  FID reported i n  t h e  e r r o r  item. The 
system e d i t o r  is entered t o  ertamine t h e  item, and t h e  item may then be  copied 
t o  any f i l e  changing t h e  I D  i f  desired.(S) 

Compares se lec ted  account-name(s) Master Dict ionary verbs aga ins t  NEWAC verbs  
wi th  same name and changes Master Dict ionary verbs t o  agree wi th  NEWAC. 
Updates old verb d e f i n i t i o n s  and adds any add i t iona l  NEWAC verbs t o  Master 
Dictionary. Deletes obsole te  verbs from Master Dict ionary i f  the  u s e r  answers 
"Yes" t o  t h e  query: "Do you wish obsole te  verbs t o  be  dele ted  (<Y>/N)?If. (S) 

ADD.UPDATE.MD {account-name] 



I f  an  account  name is  n o t  spec i f i ed .  t h e  program w i l l  prompt f o r  account  t o  
update. Enter ing  an a s t e r i s k  '*I c h a r a c t e r  as t h e  o p t i o n a l  account-name o r  
t h e  prompted account-name w i l l  cause  t h e  program t o  g e n e r a t e  and d i s p l a y  a 
list of t h e  accounts  c u r r e n t l y  on t h e  system. It w i l l  p l ace  a n  a s t e r i s k  nex t  
t o  t h e  accounts  t h a t  i t  w i l l  update. The system accounts  t h a t  should n o t  be  
updated are au toma t i ca l ly  excluded from t h e  update  list. The u s e r  has  t h e  
a b i l i t y  t o  o v e r r i d e  t h e  d e f a u l t  l ist f o r  any account  by adding o r  d e l e t i n g  it 
from t h e  list. I f  t h e  account d i s p l a y  r e q u i r e s  more than  one page, p ron~p t s  
are included f o r  forward and backward paging. Accounts may only b e  added o r  
d e l e t e d  from t h e  c u r r e n t  page. Once t h e  l i s t  of accounts  is  s a t i s f a c t o r y ,  t h e  
update  process  may be s t a r t e d  by e n t e r i n g  an  IS1 f o r  start. Entry of a 'Q1 
w i l l  q u i t  t h e  program back t o  TCL. b u t  it must occur  dur ing  l ist  s e l e c t i o n .  
Once t h e  'Sf t o  s t a r t  t h e  update  is input ,  t h e  'Q1 op t ion  is  no longe r  
ava i l ab l e .  

An example of t h e  s c r e e n  d i s p l a y  dur ing  list s e l e c t i o n  i s  a s  fol lows:  

MISC 
ATP 
COM. SYS 
CS. PLUS 
EXECUTE-CONTROL 
LBK 
PSYM 
SYSTEM 
TESTACC. I 
TESTACC. 11 
TESTACC. 14  
TESTACC. 17 
TESTACC. 2 
TESTACC. 22 
TESTACC. 25 
TESTACC. 28 
TESTACC.30 
TESTACC. 33 

ACC 
BENCH 
CPL 
DAILY. MSG 
GA 
PLASTICOLORS 
SYS-TEST 
SYSTEM-ERRORS 
TESTACC. 10 
TESTACC.12 
TESTACC. 15 
TESTACC. 18 
TESTACC. 20 
TESTACC. 23 
TESTACC. 26 
TESTACC. 29 
TESTACC.31 
TESTACC.34 

ENTER 1-54. (Q)ui t .  ( S l t a r t  update,  (N)ext page: 

AI;PHA.TEST 
BLOCK-COEWERT 
c a 1  
ERRMSG 
HR 
PROCLIB 
SY SPROG 
TEST 
TESTACC. 100 
TESTACC. 13 
TESTACC. 16 
TESTACC. 19 
TESTACC. 21 
TESTACC. 24 
TESTACC. 27 
TESTACC.3 
TESTACC. 3 2 
TESTACC.35 

An '*I i n d i c a t e s  account w i l l  b e  updated. 



Compares MD v e r b s  a g a i n s t  v e r b s  i n  t h e  DEL.NEWAC f i l e  and d e l e t e s  them 
from t h e  account 's  Master Dict ionary.  The DEL.NENAC f i l e ,  a s  a  ru l e ,  does 
n o t  e x i s t  and must b e  c rea ted .  Verb d e f i n i t i o n s  t o  be  d e l e t e d  must be  
added t o  t h e  f i l e .  (S) 

DELETE.MD {account-name) 

I f  a n  account name is n o t  s p e c i f i e d ,  t h e  program w i l l  prompt f o r  account 
t o  update. Enter ing  an  a s t e r i s k  '*I c h a r a c t e r  a s  t h e  o p t i o n a l  
account-name o r  t h e  prompted account-name w i l l  cause t h e  program t o  
gene ra t e  and d i s p l a y  a  list of t h e  accounts  c u r r e n t l y  on t h e  system. It 
w i l l  p l ace  an  a s t e r i s k  next  t o  t h e  accounts  t h a t  it w i l l  update. The 
system accounts  t h a t  should n o t  b e  updated are au toma t i ca l ly  excluded from 
t h e  update  list. The u s e r  has  t h e  a b i l i t y  t o  ove r r ide  t h e  d e f a u l t  l ist 
f o r  any account  by adding o r  d e l e t i n g  it from t h e  list. I f  t h e  account 
d i s p l a y  r e q u i r e s  more than  one page, prompts a r e  included f o r  forward and 
backward paging. Accounts may only be  added o r  d e l e t e d  from t h e  c u r r e n t  
page. Once t h e  l ist  of accounts  is s a t i s f a c t o r y ,  t h e  update  process  may 
b e  s t a r t e d  by e n t e r i n g  a n  I S 1  f o r  s t a r t .  Entry of a 'Q1  w i l l  q u i t  t h e  
program back t o  TCL, b u t  i t  must occur  dur ing  list s e l e c t i o n .  Gnce t h e  
I S 1  t o  start  t h e  update  is input ,  t h e  * Q 1  opt ion  i s  no longe r  ava i l ab l e .  
See ADD.UPDATE.MD f o r  an example of s c r e e n  d i s p l a y  of t h e  list s e l e c t i o n .  

10.35 UPDATE.? 

Compares E a s t e r  Dic t ionary  ve rbs  a g a i n s t  EjEWAC verb  w i t h  same name and 
changes Master Dic t ionary  v e r b s  t o  ag ree  wi th  W A C .  Does n o t  add any 
a d d i t i o n a l  NEWAC ve rbs  t o  Master Dict ionary.  De le t e s  obso le t e  ve rbs  from 
Master Dic t ionary  i f  t h e  u s e r  answers "Yesn t o  t h e  query: "Do you wish 
obso le t e  ve rbs  t o  be  d e l e t e d  (<Y>/N)?". (S) 

UPDATE.MIl {account-name) 

If  an  account name is  no t  spec i f i ed .  t h e  program w i l l  prompt f o r  account 
t o  update. Enter ing  an  a s t e r i s k  I*' c h a r a c t e r  a s  t h e  o p t i o n a l  
account-name o r  t h e  prompted account-name w i l l  cause t h e  program t o  
gene ra t e  and d i s p l a y  a  list of t h e  accounts  c u r r e n t l y  on t h e  system. It 
w i l l  p l ace  an  a s t e r i s k  next  t o  t h e  accounts  t h a t  i t  w i l l  update. The 
system accounts  t h a t  should n o t  be updated a r e  au tomat ica l ly  excluded from 
t h e  update  list. The u s e r  has t h e  a b i l i t y  t o  ove r r ide  t h e  d e f a u l t  l i s t  
f o r  any account by adding o r  d e l e t i n g  i t  from t h e  list. I f  t h e  account 
d i s p l a y  r e q u i r e s  more than  one page. prompts a r e  included f o r  forward and 
backward paging. Accounts may only be added o r  de l e t ed  from t h e  c u r r e n t  
page. Once t h e  l i s t  of accounts  is s a t i s f a c t o r y ,  t h e  update  process  may 
be  s t a r t e d  by e n t e r i n g  an ' S T  f o r  s t a r t .  Entry of a  'Q' w i l l  q u i t  t h e  
program back t o  TCL, b u t  i t  must occur during l i s t  s e l e c t i o n .  Gnce t h e  
' S f  t o  s t a r t  t h e  update  i s  input ,  t h e  'Q' opt ion  is  no longer  ava i l ab l e .  
See ADD.UPDATE.MIl f o r  an example of s c reen  d i sp l ay  of t h e  l ist  s e l e c t i o n .  



Couverts t h e  master d ic t ionary  of 3.8 accounts  t o  3.4. If t h e  account has 
SYS3 pr iv i l eges ,  t h e  p r i v i l e g e  l e v e l  is  changed t o  SYS2. A l l  3.8 SIS3 and 
SYS2 verbs  a r e  de le ted  and 3.4 verbs  a r e  copied t o  t h e  master  d ic t ionary  
of t h e  account. When t h e  account is  saved t o  t ape  f o r  t r a n s f e r  t o  a 3.4 
system, t h e  u s e r  must remember t o  use t h e  C-option of t h e  SAVE verb t o  
make t h e  t ape  backward compatible.(S) 

CONVERT.MD {account-name) 

If an account name is no t  speci f ied ,  t h e  program w i l l  prompt f o r  ,account 
t o  update. Entering an a s t e r i s k  I*' charac te r  a s  t h e  op t iona l  
account-name o r  t h e  prompted account-name w i l l  cause t h e  program t o  
generate and d i sp lay  a list of t h e  accounts c u r r e n t l y  on t h e  system. It 
w i l l  p lace  an a s t e r i s k  next  t o  t h e  accounts t h a t  it w i l l  update. The 
system accounts t h a t  should no t  be  updated a r e  automat ica l ly  excluded from 
t h e  update list. me u s e r  has  t h e  a b i l i t y  t o  overr ide  t h e  d e f a u l t  f i s t  
f o r  any account by adding o r  d e l e t i n g  i t  from t h e  list. I f  t h e  account 
d i sp lay  requ i res  more than one page, prompts a r e  included f o r  forward and 
backward paging. Accounts may only be  added o r  de le ted  from t h e  cu r ren t  
page. Once t h e  list of accounts is  s a t i s f a c t o r y ,  t h e  update process may 
be  s t a r t e d  by e n t s r i n g  an  I S 1  f o r  s t a r t .  Entry of a ' Q 1  w i l l  q u i t  the  
program back t o  TCL, b u t  i t  must occur during list se lec t ion .  Once t h e  
' S 1  t o  s t a r t  t h e  update is input ,  t h e  ' Q 1  option is  no longer  ava i l ab le .  
See ADD.UPDATE.MD f o r  an example of screen d i sp lay  of t h e  l i s t  se lec t ion .  . 

Only two messages appear: 

Converting M/DICTS t o  3.4 

** account-name ** converted t o  3.4 

These Access verbs do no t  use t h e  pre-processor, therefore ,  e x p l i c i t  
item-ids should be enclosed i n  quotes. 



10.3 8 DEFAULT-MOD SEP 

This SYSPROG only ve rb  a l lows  t h e  u s e r  t o  d i s p l a y  o r  set  t h e  d e f a u l t  modulo 
and s e p a r a t i o n  f o r  STAT-FILE, SAVELOG and RESTORE-ERRORS. 

DEFAULT-f4ODSEP {fi lename mod {, sep)  1 { (P) 

where: f i lename = STAT-FILE, SAVnOG o r  RESTORE-ERRORS 
mod = modulo 
sep  = s e p a r a t i o n  

(P = output  t o  p r i n t e r  

>DEFAULT-MOD SEP 
STAT-FILE 53 , l  
SAVELOG 1,1 
RESTORE-ERRORS 1,l 

10.39 DATE-FLAG 

S e t s  i n t e r n a l  d a t e  format  t o  e i t h e r  U.S. (mm/dd/yy) o r  i n t e r n a t i o n a l  
(dd/mm/yy). Date f l a g  w i l l  n o t  change u n t i l  ABS is  reloaded o r  verb  is 
executed again. U.S. is t h e  defaul t . (3) .  

DATE-FLAG top t ion)  
I, = I n t e r n a t i o n a l  format 
U = U.S. format 

Option may b e  enclosed i n  parentheses  i f  des i red .  

10.40 TANDEM n 

n: Line number t o  tandem to.  

The TANDEM verb  a l lows  a  u s e r  w i t h  SPSZ p r i v i l e g e s  t o  view input  and output  
(and, op t iona l ly ,  c o n t r o l  i npu t )  of one o t h e r  s p e c i f i e d  process.  Three l e v e l s  
are provided t o  t h e  o r i g i n a t o r .  

The 'VIEW' l e v e l  a l lows  t h e  o r i g i n a t o r  t o  only view the4  input  and output  
generated by t h e  t a r g e t  process.  This  l e v e l  is  provided when t h e  ve rb  is  
invoked. To ( r e l e n t e r  t h i s  l e v e l  an <ESC> followed by a 'V' i s  entered .  The 
word 'view' is d isp layed  on t h e  o r i g i n a t o r s  te rmina l  t o  i n d i c a t e  t h e  l e v e l  i s  
entered.  



The 'MESSAGEt l e v e l  a l lows  t h e  o r i g i n a t o r  t o  view t h e  inpu t  and output  
generated by t h e  t a r g e t  and have t h e  t a r g e t  process  d i s p l a y  t h e  inpu t  
generated by t h e  o r i g i n a t o r .  To ( r e l e n t e r  t h i s  l w e l  and <ESC> followed by an  
'Mt i s  entered .  The word 'message' i s  d isp layed  on t h e  o r i g i n a t o r s  t e rmina l  t o  
i n d i c a t e  t h e  l e v e l  i s  en tered .  

The 'FEED1 l e v e l  a l lows  t h e  o r i g i n a t o r  t o  view t h e  i n p u t  and output  genera ted  
by t h e  t a r g e t  and have t h e  t a r g e t  p roces s  u s e  t h e  i n p u t  generated by t h e  
o r i g i n a t o r .  To ( r e l e n t e r  t h i s  l e v e l  and <Esc> followed by an IF' is  entered .  
The word ' feed1  is d isp layed  on t h e  o r i g i n a t o r s  t e rmina l  t o  i n d i c a t e  t h e  l e v e l  
is entered.  

While i n  t h e  f eed  l e v e l  an <Esc> can be  s e n t  t o  t h e  t a r g e t  by e n t e r i n g  an  
<Esc> followed by an  <Esc>. 

While i n  t h e  feed  l e v e l  a  BREAK can be  s e n t  t o  t h e  t a r g e t  by e n t e r i n g  an <Esc> 
followed by a  ' D r .  

To determine t h e  c u r r e n t  TANDEM l e v e l ,  e n t e r  <Esc> followed by an  IS'. The 
c u r r e n t  l e v e l  w i l l  b e  d isp layed  on t h e  o r i g i n a t i n g  process .  

Ex i t i ng  TANDEM is done by e n t e r i n g  an <Esc> followed by an  'XI. The 
o r i g i n a t i n g  process  w i l l  b e  s e n t  back t o  TCL, 

10.41 TANDEM-ON in)  

n: L ine  number t o  enable  TANDEM. 

Allows ano the r  process  t o  TANDEM t o  t h e  s p e c i f i e d  process.  I f  no l i n e  i s  
s p e c i f i e d ,  t hen  t h e  c u r r e n t  l i n e  number is used, REquires SYS2 p r i v i l e g e s  to 
enable  c u r r e n t  l i n e  and SYS3 p r i v i l e g e s  t o  enable  ano the r  l i n e .  

10.42 TANDEM-OFF {n) 

n: L ine  number t o  d i s a b l e  TANDEM. 

I n h i b i t s  another  process  from tandeming t o  t h e  s p e c i f i e d  process .  I f  no l i n e  
i s  spec i f i ed ,  then  t h e  c u r r e n t  l i n e  number i s  used. Requires SYS2 p r i v i l e g e s  
t o  d i s a b l e  c u r r e n t  l i n e  and SYS3 p r i v i l e g e s  t o  d i s a b l e  ano the r  l i n e .  

TANDEM cannot b e  d i sab led  on e i t h e r  l i n e  t h a t  is c u r r e n t l y  involved i n  
tandeming. 

10.43 TANDEM-STAT in) 

n: L ine  number t o  g e t  TANDEM s t a t u s .  

Disp lays  t h e  c u r r e n t  s t a t u s  of t h e  s p e c i f i e d  process.  If no l i n e  is  s p e c i f i e d ,  
then  t h e  c u r r e n t  l i n e  number i s  used. Requires SYS2 p r i v i l e g e s .  



10.44 DUMP - 
The DUMP verb  may be  used t o  d i s p l a y  d a t a  i n  a  frame o r  t o  d i s p l a y  a b s o l u t e  
c o r e  l oca t ions .  The d a t a  d i s p l a y  may b e  s p e c i f i e d  i n  e i t h e r  c h a r a c t e r  o r  
hexadecimal format. The gene ra l  form of t h e  DUMP verb  is  a s  fol lows:  

DUMP n l  {-n21, {opt ions)  

"nln and "n2* a r e  numbers t h a t  may b e  s p e c i f i e d  i n  decimal o r  i n  hexadecimal 
by preceding t h e  hex number w i t h  a  per iod  (.I. The n l  and n2 parameters  
con ta in  t h e  beginning (and ending) FID ( s )  of t h e  frame(s)  be ing  dumped. A f t e r  
t h e  f i r s t  en t ry ,  i f  n l  is  no t  en tered ,  t h e  next  frame w i l l  be  displayed.  I f  
n l  is  t h e  ABS area ,  t h e  ABS frame w i l l  b e  d isp layed  i n  2048 b y t e  format 
wi thout  l i n k s .  Otherwise, t h e  d a t a  frame w i l l  be  d isp layed  i n  500 o r  2000 
b y t e  format w i t h  l i n k s .  The left-hand column g i v e s  t h e  a b s o l u t e  decimal o r  
hexadecimal displacement,  un le s s  t h e  "BW opt ion  is used. Options a r e  
s p e c i f i e d  l i k e  normal s ta tement  opt ions ,  a s  s i n g l e  cha rac t e r s ,  o p t i o n a l l y  
separa ted  by commas. Val id op t ions  a r e :  

Option Desc r ip t ion  

A Converts EBCDIC t o  ASCII. 

B Display d a t a  frame (500 o r  2000 by te s )  s t a r t i n g  w i t h  b y t e  "1" 
of t h e  d a t a  frame. 

C Core dump; s p e c i f i e s  t h a t  abso lu t e  memory l o c a t i o n s  a r e  t o  b e  
dumped. A 512 o r  2048-byte block s t a r t i n g  a t  n l  i s  dumped. The 
whole frame i s  d isp layed  a s  da ta .  Forward o r  backward l i n k s  a r e  
no t  d i sp layed  s e p a r a t e l y  a t  t h e  top. 

G Group; s p e c i f i e s  t h a t  t h e  d a t a  s t a r t i n g  a t  frame n l  i s  t o  be  
dumped and t h a t  t h e  dump cont inue  fol lowing e i t h e r  t h e  forward 
o r  backward l i n k s  (depending on whether t h e  U op t ion  is  no t  o r  
is  s p e c i f i e d ) .  The dump w i l l  t e rmina te  when t h e  l a s t  frame i n  
t h e  l o g i c a l  cha in  has been found. 

L Links; s p e c i f i e s  t h a t  t h e  dump be  confined t o  t h e  " l inks" of 
t h e  frame(s1 concerned; no d a t a  i s  displayed.  

N No page; i f  t h e  d a t a  is p r i n t e d  on t h e  te rmina l ,  s p e c i f i e s  t h a t  
t h e  end-of-page s t o p  be  inh ib i t ed .  

P  P r i n t e r ;  t h e  d i sp l ay  i s  routed t o  t h e  l i ne -p r in t e r .  

U The d a t a  o r  l i n k s  a r e  t r a c e d  l o g i c a l l y  upwards; t h a t  is, t h e  
backward l i n k s  a r e  used t o  cont inue  t h e  d isp lay .  

X Outputs i n  hexadecimal and c h a r a c t e r  format. 





list of verbs by 
system privilege A 
SYSO PRIVILEGE 

NEWAC............. *Al....... *A2....... * A 3 . . . . . . .  *A4....... *AS....... 

ADDD 
ADDX 
BASIC 
BFORMAT 
BLIST 
BLOCK-PRINT 
CATALOG 
CHARGE-TO 
CHARGES 
CHECK-SUM 
COMPILE 
CONTROL-CHARS 
COPY 
COPY-LIST 
COUNT 
DAILY -MESSAGE 
DATE 
DELETE-LI ST 
DIVD 
DIVX 
DTR 
D TX 
ECHO 
ED 
EDIT 
EDIT-LIST 
GET 
GET-L I ST 
GROUP 
HASH-TEST 
I STAT 
ITEM 
JED 
JET-ED I T  
JET-IN 
JET-OUT 

6014 
6014 
6 0 1  4 
1 4 2  
1064  
5 OAO 
106A 
6A 
3 OAO 
2154 
2154 
15 4 
1154 

uz 
suz 

CUPN 
CUPN 
CPUNS 
FU 
ZS 
F 

N 
CUN 
CUN 
CUN 
CS 



(SYSO P r i v i l e g e  Con t inued)  

J I N  
JOUT 
LIST 
L I  ST-ITEM 
L I  ST-LABEL 
LIST-LOCKS 
LISTABS 
LISTPEQS 
L I  STPTR 
LOAD 
LOGTO 
MULD 
MULX 
NODE 
OFF 
P - 
PIE 
PLOT 
POW 
PRIME 
PRINT-ERR 
PROTOCOL 
WERIFY 
QSELECT 
RECOVER-FD 
R E F O ~ T  
RENUMBER 
RE SET-TERM 
RTD 
RUN 
RUN1 
RUNOFF 
SAVE-L I ST 
SEARCH 
SELECT 
SEND 
SET-BAUD 
SET-SYM 
SLEEP 
SORT 
SORT-I TEM 
SORT-LABEL 
SORT-LIST 
SP-ASSIGN 
SP-CLOSE 
SP-EDIT 

FUN 

PROCLIB 



(=SO P r i v i l e g e  Con t inued)  

SP-KILL 
SP-OPEN 
SP-STATUS 
SPIE 
SPLOT 
SREFORMAT 
SSELECT 
STACK-OFF 
STACK-ON 
STAT 
SUBD 
SUBX 
SUM 
TA-OFF 
TA-ON 
TAB S 
TERM 
TIME 
TYPEAHEAD-OFF 
TYPEAHEAD -ON 
WHICH 
WHO 
xm 

lOAD 
20A7 
50A6 
198  
198  
1 9 8  
198  
2188 
1188 
3 5 
40AO 
A0 
35 
210E 
l lOE 
80  
607A 
3033 
210E 
l l O E  
409E 
1 OBB 
20A0 

4E 1 lCC 
4E OlCC 
4E 12C 
4E 3076 



SYS1 PRIVILEGE 

: LANOFF P 
: SWC PA 
:SWD PA 
: SWE PA 
:S IX  PA 
:SWY PA 
: SWZ PA 
ACCOUNT-RESTORE P 
ACCOUNT-SAVE P 
B/ADD PZ 
B /DEL PD 
CACHE-OFF P 
CACHE-ON P 
CLEAR-CASCADE P 
CLEAR-FILE PO 
CREATE-FILE PO 
CREATE-PF ILE PO 
DECATALOG PY 
DELETE PD 
DELETE-F ILE PO 
LANOFF P 
LANSTOP P 
PAS SWORD P 
POKE PG 
POKE-OFF PG 
POKE-ON PG 
PRINTRONIX P 
RENAME-FILE PF 
RESTORE P 
S-DUMP PF 
SAVE P 
SEL-RESTORE P 
SEN-MSG PG 
SET-f / 2 P 
SET-1/4 P 
SET-CASCADE P 
SET-CT P 
SET-MT P 
SP-TAPEOUT P 



. (SYSI P r i v i l e g e  Continued) 

T-ASSIGN P 
T-ATT P 
T-B CL( P I  
T-CHK P 
T-COPY P 
T-DET P 
T-DUMP PB 
T-EOD P 
T-EOF PN 
T-EOFD PO 
T-ERASE PN 
T-FORMAT P 
T-FWD P I  
T-LOAD PT 
T-RDLBL PO 
T-READ P 
T-RET PN 
T-ReW P 
T-STATUS P 
T-UNLOAD P 
T-WEOF PN 
T-WTLBL PO 
VERIFY-SAVE P 
VERIFY-SAVE-DATA P 
XOFF-D I SABLE P 
XOFF-ENABLE P 



SYS2 PRIVILEGE 

:BTI P 
: ITB P 
: LAN-RESET P 
: STARTSPOOLER P 
BREAK-KEY-DI SABLE P 
BREAK-KEY-ENABLE P 
B REAK-KEY-OFF P 
BREAK-KEY-ON P 
COMPARE P 
DUMP PZ 
EL PE 
LAN-RESTART P 
LANON P 
LANSTART P 
LINK-WS P 
LO=-FRAME P 
LOGOFF P 
LOGON P 
MESSAGE PG 
MLIST PY 
MLOAD P 
MSG PG 
MVERIFY P 
PEEK PG 
PEEK-OFF PG 
PEEK-ON PG 
PEM-STAT PG 
PEEK-STOP PG 
POKE-STAT PG 
SET-DATE PZ 
SET-FADDR P 
SET-FD P 
SET-PARTIALS P 
SET-TERM PL 
SET-TIME PZ 
SL P 
STARTPTR P 
STOPPTR P 
TANDEM PG 
TANDEM-OFF PG 
TANDEM-ON PG 
TANDEM-STAT PG 
UNLOCK-FRAME P 
VERIFY-FD P 
VERIFY-SYSTEM P 
WHAT P 
WHERE P 



SY S3 PRIVILEGE 

NEWAC............. *Al....... *A2....... *A3....... *A4....... *AS....... 

: FILELOAD P 
:FILES P 
: SET-XOVR P 
CHK. DX P 
COM-CLEAR P 
DATE-FLAG PG 
DEFAULT-MOD SEP P 
INIT-CURSOR P 
POKE-RESET PG 
RESET-CURSOR P 
RESET-PORT P 
SET-SAVE-DEFAULTS P 

PROCLIB 





list of procs by 
system privilege B 

SYSO PRIVILEGES 

B/LIST 
CP 
CS-TERM 
CT 
EXCHANGE 
FORMAT 
LIST-DEVICES 
L I  ST+3l?ES 
LISTACC 
L I  STC 
LISTCONN 
LISTDICT 
LISTPILES 
LISTPROCS 
LISTQFILES 
LISTSYNS 
LISTVERBS 
LOOP-ON 
SET-LPTR 
SORTC 

DELETE-IT 
L I  STU 
L I  STUSERS 
SET-FILE 
T-SPACE 

(PROCLIB 
(PROCLIB 
( CS . CONTROL 
(PROCLIB 
(PROCLIB 
(PROCLIB 
(PROCLIB 
( SYSPROG-PL 
(PROCLIB 
(PROCLIB 
(PROCLIB 
(PROCLIB 
(PROCLIB 
(PROCLIB 
(PROCLIB 
(PROCLIB 
(PROCLIB 
(PROCLIB 
(PROCLIB 
(PROCLIB 

SYSl PRIVILEGES 

PQ (PROCLIB 
PQ (PROCLIB LISTUSERS 
PQ (PROCLIB 
PQ (PROCLIB 
PQ (PROCLIB 

SYS2 PRIVILEGE 

PQ (PROCLIB 

SY S3 PRIVILEGES 

LIST.ALL.FILES PQ HRUN PROCLIB LIST.ALL.FILES P 





list of sysprog only 
procs and verbs bf 

Name................ Code Proc/link..........;.......... 

: SHUTDOWN 
ADD.UPDATE.MD 
COLD START 
CONVERT. MD 
CREATE-ACCOUNT 
DELETE. MD 
FILE-SAVE 
FILE-SAVE-STATS 
FIND 
L I  ST-ERRS 
LIST-FILE-STATS 
LISTACCT 
L I  STERRS 
STAT-RPT 
sYS.LOAD 
TEST-CURSOR 
UPDATE-SAVE 
UPDATE. MD 

(SYSPROG-PL 
( SYSPROG-PL ADD-UPDATE-m 
(SYSPROG-PL COLD-START 
( SPSPROG-PL CONVERT-MD 
( SYSPROG-PL 
( SYSPROG-PL DELETE-MD 
( SY SPROG-PL 
( SPSPROG-PL 
** Long p r o c  i n  M/DICT ** 
(SYSPROG-PL 
(SYSPROG-PL 
( SYSPROG-PL 
( ~ S ~ R O G - P L  LIST-ERRS 
(PROCLIB 
** Long p r o c  i n  M/DICT ** 
** Long p r o c  i n  M/DICT ** 
(SYSPROG-PL 
{ SYSPROG-PL UPDATE-m 

SYSPROG PRIVILEGES 

: TASKINIT P 
ADD-ACCOUNTS P 
APPLY -PTF S P 
BUILD. SUBLI ST P 
CLEAR-GROUP-LOCKS P 
CLEAR-ITEM-LOCKS P 
CLEAR-LOCKS P 
CREATE-PTF P 
CREATE1 P 
CREATE2 P 
DEFAULT-MOD SEP P 
DEFINE-CXRSOR P 
DEL-ACCL P 
DELETE-ACCOUNT P 
GFE . RECOVER P 
MOD SEP P 
UPDATE P 

SY SPROG-PL 
SYSPROG-PL 
SYSPROG-PL 

SY SPROG-PL 
SY SPROG-PL 
SYSPROG-PL 

SY SPROG-PL 
SYSPROG-PL 

SY SPROG-PL 
SYSPROG-PL 
SY SPROG-PL 





list of 3.8 error message f i l e  D 
Error  messages without brackets  do n o t  d isplay  t h e  e r r o r  message number when 
output. 

121 Uneven number of del imeters  ( l  \). 
[3] Verb? 
141 'A' is not  an account name. 
151 The woad "An is i l l e g a l .  
[61 F i l e  name 'A1 is i l l e g a l .  
[7] A value  must follow t h e  HEADING, FOOTING. TAG o r  GRAM)-TOTAL 

connective. 
181 A WINDOW spec i f i ca t ion  s t r i n g  must follow t h e  WINDOWw connective. 
191 SYSTEM D-pointer missing. 
[lo] F i l e  name missing! 
[Ill Frame locked a t  loca t ion  XIA'  
1121 A power f a i l u r e s  have occurred s ince  l a s t  COTDSTART. 
[I31 Data l e v e l  desc r ip to r  (f ile-name i n  d ic t ionary)  is missing. 
[I41 Tape input  i l l e g a l ,  
[I51 The file-name is preceded by an i l l e g a l  connective. 
1161 Current software re lease  is: 

ABS: V(1) 
Monitor: V (2) 

1171 "WITHINn is v a l i d  only i n  COUNT/LIST/SUM o r  STAT statements. 
1181 The l a s t  word may not  be a connective. 
1191 A value  without an a t t r i b u t e  name is i l l e g a l .  
[20] Error  i n  t h e  'USING' syntax. 
[211 Meaningless item-id i n  statement. 
[221 "TO'l before item-id v a l i d  only i n  a CHANGE statement. 
[231 Account 'A' i s  save protected. 
[241 The word "An cannot be i d e n t i f i e d ,  
2251 The connective 'WITHn may not  immediately precede a value. 
[26] At t r ibu te  values may no t  both precede and follow an a t t r i b u t e  name. 
[271 Cascading order  f o r  your l i n e  is: A,B, C.D 
[281 No configurat ion chip. 
[291 A t  l e a s t  one item-id must be spec i f i ed  f o r  a "WITHINw-type 

statement. 
[301 Format e r r o r  i n  MD entry defining verb. 
1311 is  avai lable .  
[32] Mag tape  u n i t  A 
[33] Cartr idge tape  u n i t  A 
1341 Cartr idge disk  un i t  A 



[35] This verb requires  t h a t  3 parameters be entered consecutively. 
36 Lef t  bracket character  : A 

Up arrow character  : B 
Right bracket  character: C 

37 'A1 is an i l l e g a l  parameter character .  
38 i s  attached t o  l i n e  A. 

[39] You must be on SYSPRBG t o  change t h i s  password. 
[40] Passwords can only be dele ted on SYSPROG. 
[41] Strange account pointer. Password cannot be  changed. 
[42] - I l l e g a l  mult iple connectives e x i s t  - 
[43] Error  - receive o r  transmit  function not  specified.  
[441 Error  - format spec i f i ca t ion  incorrect .  
[45] You must be on t he  SYSPROG account f o r  t h i s  function 1 1 1  
[461 Error  - incorrect  device type. 
[47] You must be on l i n e  0 f o r  t h i s  function !!! 
[48] I d  'A1 entered i n  table.  
[49] Receive entry  'A1 completed. 
[50] Abort on transmit entry  'A1 - function terminated. 
[51] Transmit entry  'A1 completed. 
52 is attached t o  l i n e  A (Primary un i t ) .  

[531 Set  i n  MD7/8/18: Item-id l is t  required f o r  WITHIN. 
[541 Wait time f o r  receive entry  'A1 matured - function terminated. 
[551 Local l ine-pr inter  s e t  operable. 
[561 Floppy disk  un i t  A 
[57] I D  'A1 deleted from table. 
1581 I D  'A1 is  not i n  table.  
[59] Account 'A1 cannot be deleted because dupl icate  f i l e  

def in i t ion  items (D-Pointers) were encountered. Suggest 
t h a t  you change t h e  f i l e  type t o  DX using t h e  :SWX verb 
and when a File-Save and Restore a r e  performed, the  
account w i l l  be deleted. 

[601 Account 'A1 cannot be deleted. 
[611 'A1 is not an account. 
[621 A l Q S  type account cannot be deleted. 
[63] Accounts can only be deleted on SYSPROG. 
[641 There is  a t  l e a s t  one user  logged on account 'A1. 
[671 Internat ional  da te  format s e t  
[681 (I) o r  (U) options must be specif ied 
[691 U.S. da te  format s e t .  
[711 An i l l e g a l  connective modifies the  word 'A' 
[721 The value "A" is meaningless. 
[74] Abort on receive entry  'A1 - function terminated. 
[75] REALITY-278OF'LUS 

data  s e t  not ready. 
[76] REALITY-2780PLUS 
[771 Current crossover s i z e  i s  A bytes. 
1781 Crossaver s i z e  s e t  t o  A bytes. 
[79] The number of SEPARATE and CLAUSE s e t s  cannot exceed 9. 
[801 A system e r r o r  has occurred i n  mode: A 

This may be due t o  sort-key(s) preceding se lect ion c r i t e r i a .  



[811 Secur i ty  code v io la t ion .  
[82] Your system p r i v i l e g e  l e v e l  is no t  s u f f i c i e n t  f o r  t h i s  statement. 
1831 F a t a l  t a p e  read o r  w r i t e  abort! 
[841 Verb i s  only v a l i d  f o r  mag tape, 
[85] A t  beginning of c a r t r i d g e  t ape  buffer .  
[861 Unable t o  s e t  primary t ape  u n i t  f o r  cascade. 
[87] Tape t r a n s f e r  no t  completed. Er ro r  code:A 
[88] Verb is  n o t  a v a l i d  c a r t r i d g e  t a p e  verb. 
[89] Verb is only v a l i d  f o r  c a r t r i d g e  (1/4") tape. 
[go] Tape successful ly  a t tached C block-size setup. 
[91] End t ape  check - A f i l e ( s )  
[921 End of recorded d a t a  - A f i l e  (s)  
[931 Attach t h e  t a p e  un i t .  
[941 End of f i l e ,  
1951 Tape a t tached t o  l i n e  'A1. 
[961 BOT 
[97] End of tape. 
1981 P a r i t y  er ror!  
[991 Block t r a n s f e r  n o t  completed! 
[loo] 'A ' is n0t.B 
[ lol l  ASYNC device at tached.  
[I021 Media removed during read/wri te  operation! 
[I031 Selected device no t  avai lable .  
11041 End of data. 
[I051 Archive Car t r idge  Tape assigned f o r  450 f t .  tapes,  
[I061 Archive Car t r idge  Tape assigned f o r  600 f t .  tapes.  
11071 DEI Car t r idge  Tape assigned f o r  600 f t .  tapes. 
[I081 Monitor and ABS dump completed. 
[lo91 Tape Error .  
[I111 Item 'A' is  no t  on f i l e ,  
[I121 No e n t r i e s  i n  t r a c e  buffer .  
[I131 Format e r r o r  i n  t r a c e  buffer .  
[I141 I l l e g a l  Car t r idge  Tape mode. 
[I151 NORMAL Cartr idge Tape mode s e t .  
[I161 OLD Cartr idge Tape mode s e t .  
[I171 I l l e g a l  Format on Car t r idge  Tape. 
[I181 The form ' W I T H  a t t r i b u t e  AND a t t r i b u t e 1  is undefined 
[I201 'A' negative balance not  permitted. 
[I211 Line P must be  speci f ied!  
[I221 Cannot POKE your own l ine !  
[I231 Process is  cur ren t ly  busy. 
11241 Spooler l i n e  cannot be  used by t h i s  process. 
[I251 More d a t a  required f o r  POKE, 
[I261 No over-flow ava i l ab le  f o r  POKE. 
[I271 The spec i f i ed  l i n e  can not  be POKE1d now. 
11281 SMA c a r t r i d g e  Tape mode set. 
[130] Specif ied l i n e ( s )  can receive  a POKE, 
[I311 Specif ied l i n e ( s )  a r e  inh ib i t ed  f rom receiving a POKE. 
[I321 Specif ied l i n e  has been cleared. 
[I361 'A'  does not  match t h e  G-CORRELATIVE specs. 



[I371 Another process is  cur ren t ly  PEEKing a t  spec i f i ed  process. 
[I381 PEEKing a t  spec i f i ed  process. 
11391 PEERing stopped f o r  spec i f i ed  process. 
11401 PEEKing inh ib i t ed  by o the rs  f o r  spec i f i ed  process. 
[I411 PEEKing allowed by o the rs  f o r  spec i f i ed  process. 
[I421 Specif ied process is PEEK inhibi ted .  
[I431 Not allowed t o  PEEK a t  your own process. 
[I441 The u t i l i t y  is cur ren t ly  being used. Try again. 
El451 Process A is  peeking a t  process B. 
I1461 Process A is not  peeking. 
[I471 and is being peeked a t  by A. 
[I481 and is  inh ib i t ed  from being peeked a t .  
11491 and is being PEEKed a t  by no one. 
[I511 Line FID PS Return s t ack  
11521 TANDEM a i t e d .  
11531 Can not  TANDEM t o  your own l i n e .  
11541 TANDEM cannot be used while another process 

is  PEEKing a t  spec i f i ed  process. 
[I551 Another process is cur ren t ly  TANDEMing t o  t h i s  process. 
[I561 Specif ied process is  involved wi th  TANDEM. 
[I571 Specif ied process is  TANDEM inhibi ted .  
[I581 An i l l e g a l  connective of t h e  form "An modifies "B". 
[I631 An A-. F-, o r  T-correlat ive has f a i l e d  compilation. 
[I641 TOTAL o r  CONTROL-BREAK connective not  succeeded by a t t r i b u t e  

de f in i t ion .  
11661 The A-correlative a t t r i b u t e  name 'A1 i s  i l l e g a l .  
11671 Missing terminal  quote ("1 ' ) i n  A-correlative: 'A'. 
11681 I l l e g a l  A-correlative,: 'A'. ' 

[I691 Missing l e f t  paren i n  A-correlative: 'A'. 
[I701 Missing r i g h t  paren i n  A-correlative: 'A1. 
[I711 Missing r i g h t  parenthes is  i n  A-CORRELATIVE. 
11721 Missing r i g h t  bracket  i n  A-CORRELATIVE, 
[I731 Missing semi-colon i n  A-correlative. 
[I751 end of tape.. . . 
[I801 Message not i n  queue. 
[I811 Message 'A1  entered i n  queue. 
11821 Data l i n k  con t ro l  characters  dele ted  from tex t .  
[I831 End of queue. 
[I901 Item-id s i z e  exceeds 50 bytes! 
[I911 End tape  check - A' f i l e ( s )  B record (s )  . 
El921 This i s  an erroneous object  s t r ing .  
11931 Basic object  code cannot be copied t o  an item. 
[I941 Don't copy t o  t h e  same item i n  t h e  same f i l e .  
[I951 'A' is not  a list. 
[I961 'A' is  too l a r g e  t o  be an item. 
[I971 The GET-LIST o r  SAVE-LIST spec i f i ca t ion  is incorrect .  
[I981 The l is t  pointed t o  by po in te r  item 'A' is  defective.  
[I991 I n s u f f i c i e n t  work space f o r  item 'A ' .  



[200] F i l e  name? 
[201] 'A1 is no t  a f i l e  name. 
12021 'A1 no t  on f i l e .  
[2031 Stem name? 
[2041 F i l e  d e f i n i t i o n  'A1 is missing. 
[205] No statements t o  be assembled. 
[2061 'A1 assembled. 
[2071 Undefined symbols. 
[208] Er ro r  i n  item-id list! . 
[209] Columns must be  i n  range 1-80. 
[210] F i l e  'A1 is access  protected! 
[211] 'A1 No assembled code can be found. 
12121 'A1 Has no frame statement. 
[213] 'A' Location counter  e r r o r  a t  l i n e  no. E. 
[214] 'A' Overflows frame B a t  l i n e  no E. 
[215] 'A1 Hex e r r o r  a t  l i n e  no. E. 
12161 'A' loaded; frame = B s i z e  = C cksum = D . 
[2171 'A' v e r i f i e d ;  frame = B s i z e  = C cksum = D 
[2181 'A' frame = B has F mismatches. 
[219] I l l e g a l  command: A 
[220] 'A1 exited. 
221 'A1 f i l e d .  
222 'A1 deleted. 

12231 'A1 exists on f i l e .  
[224] 'A1 is a po in te r  item. It may not  b e  loaded i n t o  a non-pointer f i l e .  
[225] TSYM must be DICT & DATA 

MOD/SEP 1.1 37.1 
Sorry f o r  the  inconvenience. 

[2261 Tape format er ror!  
12271 Frame # A - v e r i f i e d .  
[2281 Frame # A - B mismatches. 
[229] 'A1 is not  a v a l i d  account name. 
[230] 'A1 Has inva l id  frame number. 
[234] Item s i z e  exceeds 32.000 bytes. 
[2351 Attempt t o  w r i t e  i n t o  update protected f i l e !  
[2361 F i l e  d e f i n i t i o n  item 'A' not deleted.  
[237] Program 'A1 compiled! B frames used. 
[240] A nSELECTn o r  "SSELECT1' must be used preceding a 'SAVE-LIST' 

statement! 
[241] Program 'A1 compiled! B frames used. 
[242] 'A1 decataloged. 
[2431 'At  l is t  saved. B frame(s) used. 
[244] 'A1 cataloged1 
[2451 L i s t  'A' deleted. 
[2461 'A ' is  no longer a l ist  o r  no longer on f i l e .  
[247] *A1 is a binary (object  code) i t e m .  
[2481 Basic object  code o r  l ist  item 'A'  not  overlayed. 
[249] An IF' option is not  v a l i d  with t h i s  verb. 
12501 Punt 



[251] Done 
252 Frame=A, Size=B, Branches shortened=(& Mardness=D, Lines=E 

, 12601 Inval id  batch lock command: A 
12651 Proc s tack  werf lowl  
[267] Proc t r ans f e r  t o  'A' cannot be completed. 
[268] The dest inat ion of the  proc "GOw statement: 

A, cannot be found. 
[2691 Proc primary input buf fe r  has exceeded 300 bytes! 
12701 Format e r r o r  i n  t he  proc statement: A 
12721 A value e x i s t s  f o r  t he  a t t r i b u t e  referenced by t he  element: A 
[2731 Error  i n  column-number/field-width o r  format spec i f ica t ion  a t  : A 
[2741 Unrecognizable batch-string element : A 
12751 Y o r  F sub-element e r r o r  a t  batch-string element : A 
12761 D-2 update without D-1 being specified,  a t  batch-string element : A 
12771 J element missing a t  batch-string element : A 
[2781 Error  i n  processing secondary batch-string element : A 
[279] Incorrect  scal ing f ac to r  i n  F* batch-string element : A 
[280] Fi le-def ini t ion batch element e r r o r  a t  : A 
[2811 D l  must have Y 1 1  s torage co r r e l a t i ve  ... Error  a t  : A 
[2821 Invalid parameter f o r  s e l ec t  list. 
[287] Timeslice f o r  l i n e  A equals B milliseconds. 
289 Terminal P r i n t e r  

Page width: A B 
Page depth: C D 
Line skip  : E 
LF delay : F 
FF delay : G 
Backspace : H 
Term type : I 

[2901 The range of t he  parameter "Aw is  not acceptable. 
. 12911 'A' f i l e -def in i t ion  is missing. 

293 Total number of contiguous frames :A 
12951 Overflow t ab l e  11:18:37 17 OCT 1988 : 
[2981 Format e r r o r  i n  specif icat ions .  
12991 Process A i s  tandeming t o  process B. 
13001 Process A i s  not using TANDEM. 
C3011 and is  being tandemed t o  by A. 
[302] and is  inhibi ted from being tandemed to. 
13031 and is  tandeming t o  no one. 
13041 TANDEM allowed by others f o r  specif ied process. 
13051 TANDEM inhibi ted by others  f o r  specif ied process. 
[3061 Must be floppy! 
[307] I l l e g a l  t rack number. 
[3081 I l l e g a l  sec tor  number 
[3161 Numeric parameter missing. 
[3181 Count too  high. 
13301 I l l e g a l  l i n e  number. 
[3311 The account f i l e  i s  missing. 
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t rade  secre t s ,  and conf ident ia l  information proprietary t o  
Pick Systems, and may not be reproduced, copied, disclosed, 
used, transferred,  adapted o r  modified without t he  express 
wr i t t en  approval of Pick Systems. 

< < < General Automation. Inc. > > >  
<<< Version: 3.8 C/L MON: a ABS: 0 > > >  
< < <  11:18:37 17 OCT 1988 > > >  

336 < Logged off  a t  11:18:37 on 17 OCT 1988 > 
[3371 User is  not logged on. 
[338] Account f i l e  s t a t i s t i c s  were not  updated due t o  e i ther :  

1. Insuf f ic ien t  work-space t o  contain t h e  account f i l e  item. o r  
2. SYSTEM dictionary changed while you were logged on. 

[339] Improper o r  undefined format f o r  da te  conversion. 
440 < Connect time= A mins.; CPU= B uni ts ;  LPTR pages= C > 

[341] Zebra Pick ABS version V (3) system ver i f ied!  1 ! 
[342] *** Zebra Pick ABS version V(3) system does not verify! *** 

There a r e  A frame(s) with mismatches 
13431 ABS version V(3). 

Frame (s) Averif i ed  ! 1 
[344] ABS version V(3) . 

Frame(s) Ado not verify11 
There a r e  B frame(s) with mismatches. 

[350] There i s  a t  l e a s t  one user  logged on account 'A' .  
[390] 'A' loaded. 
[391] 'A' ve r i f i ed .  
13981 The maximum of 20 l eve l s  f o r  a "WITHINn-type statement has been 

exceeded. 
[399] The f i l e  requires a ~ ( e r t i c a l )  cor re la t ive  f o r  t h i s  statement. 
[400] F i l e  def in i t ion  item l A f  not overwritten. 
[401] No items present. 
E4021 Item 'A is  a ' D f  pointer  i n  the  secondary f i l e .  
[403] End of list. 
[4041 A items selected.  
[4051 A items l i s t ed .  
466 Item count= A, Byte count= B, Avg. Bytes/Item= C Avg. 

Items/Group= D Std. deviation= E, Avg. Bytes/group= F. 
14071 A items counted. 
14081 One item counted. 
[409] Item 'A' is  not i n  the  secondary f i l e .  
[410] A synonym (Q-type) f i l e  cannot be specif ied i n  t h i s  statement. 
[411] 'DICTf o r  'DATAf must be specified i n  a c lea r - f i l e  statement. 
C4121 Insuf f ic ien t  disk space avai lable  f o r  the  f i l e .  
[413] The f i l e  name already ex i s t s  i n  the  master dictionary. 
[414] I l l e g a l  or  missing modifier used i n  defining the  f i l e  area (s) . 
[415] Item 'A '  ex i s t s  on f i l e .  



[416] Range e r r o r  i n  modulo o r  separa t ion parameter. 
[417] F i l e  'A' created;  Base = B, Modulo = C, Separ = D. 
14181 F i l e  d e f i n i t i o n  item 'A' no t  copied. 
[419] The spec i f i ed  f i l e  cannot be  c leared o r  deleted1 
[420] Dict ionary f i l e  de le t ion  cannot be done without 

de le t ion  of data-section(s1 f i r s t .  
421 S t a t i s t i c s  of A : 

Total  = B Average = C Count = D 
422 Byte s t a t i s t i c s  f o r  : A 

Tota l  = B Average = C Items = D Cksum = E B i t s  = F 
423 Tota l  of A = B 
424 Frame i d  : A 

Device address B 
Unit number . . C 
Cylinder ..... D 
Head ......... E 
Sector  ....... F 

[425] Inval id  f rame-id request  ! 
[426] Data f i l e  already ex i s t s !  
[427] There is  no d a t a  s e c t i o n  f o r  t h i s  f i l e .  
14281 'A1 object  po in te r  not  found. 
[429] 'A1 program object  v e r i f i e s .  

Compiled on re lease  B. 
[430] 'A1 program object  does not  ver i fy .  

Compiled on re lease  B. 
[431] Unable t o  copy out  of a po in te r  f i l e !  
C4321 'A1 Item name used i n  program-file d ic t ionary ,  compile aborted. 
[4331 Account name missing o r  invalid.  
[4341 F i l e  d e f i n i t i o n  items may only be copied t o  d i c t i o n a r i e s  

a t  t h e  same l e v e l  a s  t h e  source dict ionary.  
[435] Source and des t ina t ion  f i l e s  must be d i c t i o n a r i e s  f o r  COPY-FILE. 
14361 A t  l e a s t  one u s e r  is  logged onto t h e  account spec i f i ed  f o r  dele t ion.  
[520] No p r i n t  s t r i n g  f o r  BLOCK-CONVERT, 
[521] Too many characters  i n  word t o  block. 
[522] BLOCK-CONVERT f i l e  missing o r  improperly defined! 
[523] Block output would exceed page width. 
[524] The l e t t e r  'A' is  not  i n  t h e  BLOCK-CONVERT f i l e 1  
[525] Input charac te r  'A1 is improperly formatted i n  BLOCK-CONVERT f i l e  ! 
[530] Already logged on. 
[5311 Process roadblocked. 
[5321 I l l e g a l  use r  id1 
[533] Logon successful.  
[5341 Logoff successful .  
f5351 I l l e g a l  l i n e  number. 
E5361 Already logged off .  
[537] P r i n t e r  l i n e  cannot be logged off .  
[5381 X-OFF function disabled. 
[5391 X-OFF function enabled. 



[540] Break-key disabled. 
[541] Bteak-key enabled. 
t5421 Line has been cleared of roadblock. 
1543 J X-OFF function enabled, Computer por t  assigned. 
15501 A required numeric parameter is missing o r  invalid.  
[5511 Specify number of l i n e s  t o  skip. 
15521 Item 'A1 has inval id  format. 
[5601 End MT-CHECK processing. 
[5801 More da t a  required t o  send message. 
[581] No over-flow ava i lab le  t o  send message. 
15821 ACC is no t  present. Unable t o  send message. 
[5831 Lines message buf fe r  is f u l l .  Unable t o  send message 
15841 User not  logged on. Message not  sent. 
[5851 Line is current ly  i n  t he  debugger, Message not sent .  
[5991 Object code i n  IA' is i n  incorrect  format. 
600 'Av not converted. 
601 'A' converted. 

[6041 IA' is  an undefined l a b e l  reference. 
16301 'STOP' i n  e f fec t ,  Use 'RESUME1 ! 
E6311 Spooler is wait ing f o r  p r i n t e r  cable t o  be  attached1 
[6321 Spooler is wait ing because t h e  p r i n t e r  is off-line! 
16331 Spooler is wait ing f o r  t h e  t ape  t o  be detached! 
16341 Spooler is waiting f o r  t he  p r i n t e r  t o  be detached! 
[6351 Spooler is  waiting because t he  tape is off-line! 
[636] There w a s  a pa r i t y  e r r o r  on wri t ing a spooled f i l e !  
[6371 The spooler needs t he  next r e e l  of tape t o  continue! 
16381 The spooler is  wri t ing a f i l e  on tape. 
[6391 The spooler is  outputt ing a f i l e  t o  i ts  console. 
16401 The spooler is  pr in t ing  a f i l e  on t he  pr inter .  
[6411 Hold f i l e  #A added; 
16441 An open f i l e  f o r  l i n e  # A is  being processed, 
[6451 A closed f i l e  f o r  l i n e  #A is  being processed. 
16461 The current  job has been aborted, 
[651] Spooler is  not active.  
16521 Too many pages! 
[6531 No f i l e  being output o r  f i l e  originated on another l ine1 
16541 I l l e g a l  output s t r i n g  length! 
16551 Not attached! 
16561 End of spool queue. 
16571 Not a hold f i l e .  
16581 I l l e g a l  number! Use SP-STATUS. 
16591 Line p r i n t e r  ready. 
[6601 Insuf f ic ien t  pr ivi leges;  o r  device is  attached t o  a spooler! 
[6611 Tapeout terminated because of ASSIGN T. 



[700] Run-time F-correlat ive abort .  
[701] Inva l id  function c o r r e l a t i v e  d e f i n i t i o n  : A 
[7041 Inva l id  P-Cowersion d e f i n i t i o n  : A 
[705] I l l e g a l  conversion code : 'A' 
[706] The t r a n s l a t e  conversion-code : A i s  i l l e g a l .  
[707] DL/ID en t ry  f o r  T-conversion : A not  found. 
[708] 'A' cannot be converted. 
[710] Inva l id  L- o r  R-conversion d e f i n i t i o n  : A 
[712] Value test impossible on a t t r i b u t e  wi th  F-conversion: A 
17801 Item 'A' not  on f i l e .  
[781] 'A' added. 
[782] 'A' updated. 
[7831 'A1 deleted. 
799 'A9 is  no t  a compatible item. 

[800] < A > items dumped. 
18021 A items dumped. 
[803] A i tem(s) loaded 
18041 A i tem(s)  deleted. 
[805] A i tem(s)  copied. 
18061 A items updated, 
[807] A i tem(s)  deleted. 
[8081 A i tem(s)  moved and renamed. 
[820] Inval id  modem con t ro l  parameter. 
[821] Inval id  XOFF charac te r  value. 
[822] Inval id  XON charac te r  value. 
[8231 Inval id  auto  off  on CD parameter. 
[824] Inval id  auto  off  on DSR parameter. 
[8251 Inval id  b i t  8 enable parameter. 
[8261 Inva l id  buf fe r  f u l l  warning character .  
[8271 Inval id  b u f f e r  f u l l  warning enable parameter. 
18281 Inval id  receive  XON/OFF enable parameter. 
[829] Inval id  transmit  XON/XOFF enable parameter. 
[830] Inval id  type ahead enable parameter. 
[831] Inval id  number of s top  b i t s .  
[832] Inval id  number of data  b i t s .  
[8331 Inval id  p a r i t y  parameter. 
18341 Inval id  external  s t a t u s  change i n t e r r u p t  parameter 
18401 Disk cache ac t iva ted  on l i n e  A. 
[841] Disk cache de-activated on l i n e  A. 
[8421 Cache not  avai lable .  
(8431 I l l e g a l  process attempting t o  execute cache command. 
[844] Disk cache buf fe r s  a r e  f u l l .  
[8501 Node not  avai lable .  
[851] Account name too long! 
[852] Inval id  node I D .  
18531 Unexpected message received l 
[854] LAN not  running on t h i s  machine. Use LANSTART verb. 
[857] Too many LAN requests  a re  pending. Try again l a t e r .  
[858] F i l e  name too long! 
[a591 Inval id  LAN queue element on remote machine! 



18601 Check code er ror .  
18611 No LAN c o n t r o l l e r s  present  I 
18621 Local area network s t a t u s  a t  11:18:38 17 OCT 1988 

Dev Node Chip I n t s  Control ler  Buffer  Receive V i r t  Cont X m i t  LANP 
Num I d  S ta tus  Mask Address Address Buffer  S t a t  B i t s  m/sec Line d 

A B C D E F G H I  J 

Active node s t a t u s  : 
18631 Access statement f a i l e d  on remote machine, 
18641 LAN s t a r t e d .  
18651 LAN stopped. 
18661 LAN must be stopped f i r s t ,  Use LANSTOP verb. 
18671 Local Area Network s t a t u s  a t  11:18:38 17 OCT 1988 

Node I D  is A 
Active node s t a t u s  : B 

18701 LAN s t a r t  i n  progress. 
[871] LAN s top i n  progress. 
18721 LANP is running on l i n e  # A. 
18731 SELECTP is running on l i n e  # A. 
18741 The LANP que t a b l e  f o r  jobs i n  progress is f u l l .  
[a751 SELECTP has run out  of overflow space. 
18761 LANP has run out  of overflow space. 
[900] Problem has occurred i n  t h e  c r e a t e  account process. 

Please start over. 
[901] 'A' account created.  ' 

C9231 * * I l l e g a l  use r  I D  * * 
19241 * I l l e g a l  password 1 I - 
[949] I l l e g a l  frame-ID i n  primary space! program terminated. 
[950] Linkf ie ld  e r r o r  - group a t  A - Frame B 

Links: C D E F 
19511 I l l e g a l  forward l ink .  Group a t  A Frame B 

Links C D E F 
19521 I l l e g a l  backward l ink .  Group a t  A Frame B 

Links C D E F 
[9531 Should l i n k  back to: Group a t  A Frame B 

Links C D E F 
[954] A new e r r o r  items created  i n  d i c t  TSYM. 
987 7F 

[9901 Error  i n  ABSDUMP frame l i m i t s  spec i f i ca t ions ,  
[991] M/DICT entry  missing, o r  required spec i f i ca t ion  (s )  missing. 
[9921 A i tem(s)  have been res tored,  
[9931 Account name must be speci f ied .  
[995] Terminal type is : A 

11:37:04 17 OCT 1988 
Memory Lines PCB0 WSSTART WSSIZE SYSBASE/Mod/Sep Maxfid Avail. overflow 

AK B C D E F G H  I SET-CT 



[ lOOO] Which a t t r i b u t e s  ? 
[ l O O l ]  Coupled s e t  spec i f i ca t ion  error .  
[lo021 WINDOW and TAG coanectives not  allowed, 
[I0031 Dictionary a t t r i b u t e  13 improperly formatted. 
[lo041 'A' not  on f i l e .  
1006 Item 'A1 e x i s t s  on f i l e .  
1011 System e r r o r  i n  t he  se lec t ion  processor. 

Try t o  generate a reproducible case. 
Contact your system support analyst .  

1050 That is an obsolete bas ic  verb (RUN o r  CATALOG). 
Please obtain t h e  current  def ini t ion.  

1051 That is a program cataloged under pre-R80 protocols. 
Please recatalog t h e  program. 

[lo601 Tape is set t o  l i n e  A 
[lo611 Tape is on l i n e  A 
[I0621 No tape l i n e  se t .  
[I0631 Bad l i n e  specif icat ion.  
110641 Tape l i n e  cleared. 
[I0701 Corn is  s e t  t o  l i n e  A 
[I0711 Corn is on l i n e  A 
[lo721 There is no com l i ne ,  
[I0731 Bad corn l i n e  specif icat ion!  
110741 Com at tatched.  
[I0751 Corn a t ta tched t o  l i n e  A 
[I0761 Comm l i n e  detatched. 
[I0771 Bad l i n e  .specification. 
[I0781 Corn l i n e  cleared. 
1099 Hold entry  # - 
1100 S t a r t  code locked, 
1101 Null p r i n t e r  number. 
1102 P r in t e r  number too big. 
1103 No form number. 
1104 I l l e g a l  character .  
1105 P r in t e r  must not be active.  
1106 Form number too big  -- exceeds 124. 
1107 Too many pages i n  the  page skip  -- exceeds 9. 
1108 Negative number. 
1109 Too many output queues. 
1110 I l l e g a l  p r i n t e r  type -- must be 'St .  
1111 I l l e g a l  l i n e  number. 
1112 I l l e g a l  p a r a l l e l  p r i n t e r  number. 
1113 I l l e g a l  s e r i a l  p r i n t e r  number. 
1114 The l i n e  which you specif ied is  being used 

a s  another p r i n t e r  on the  system. 
1115 Allocation attempted on un in i t i a l i zed  pr in te r .  



1116 There is no job enqueued f o r  output on t h e  forms you specified.  
Therefore, alignment is impossible. 

1117 Your a l i gn  w a s  j u s t  aborted by someone. 
You must start t he  a l i gn  process over. 

1118 The p r i n t e r  control  block has been i n i t i a l i z ed .  
Check f o r  cor rec t  p r i n t e r  form and LPI. 

1119 You a r e  attempting t o  s t a r t  p r i n t e r  A on l i n e  B, 
which is not stopped. 

1121 You are improperly logged on. 
1122 Your output spec i f i ca t ion  is no output. 

Reassign your l i n e  i f  you wish t o  output a holdf i le .  
1123 Line # A is already logged on. 
111261 Pr in t e r  # A control  block hammered. 

Cleared t o  nul l .  
[I1271 I l l e g a l  p r i n t e r  number. 
[I1291 A form queue elements unlinked. 
1130 Pr in t e r  list elements 17 OCT 1988 11:18:39 

Sta t  LK LN Curpos Begfid CP FO Frms Date Time Acct 
1131 Pr in t e r  list elements 17 OCT 1988 11:18:39 

# Sta t  LK LN Statuses CP FO Frms Date Time Acct 
1132 A queue elements. - 
1133 A frames i n  use. 
1134 Pr in t e r  assignments 11:18:39 

Pr in t e r  Output queues Page Dev o r  Sta tus  
Type Number Skip Line # 

1135 Form queue A 
[1140] Your open f i l e s  were closed. 
1141 Line Sta tus  Cop form 

# i e s  # 
1143 Align terminated; p r i n t e r  stopped. 
1144 Tape not avai lable  a t  t h i s  time. 
111451 I l l e g a l  specif icat ion number A. 
[I1471 Tape not attached! 
1148 Tapeout terminated because of assign T o r  n u l l  assignment. 
1149 A syntax e r r o r  has occurred. Please contact  your support analyst .  
1150 There is  something wrong with the  syntax of your verb 's  options. 
1151 Entry # A 
1160 Your output specif icat ion is no output. 

Reassign your l i n e  i f  you wish t o  output a holdf i le .  
1161 End of requested p r in t  f i l e s .  
1162 End of p r in t  f i l e  control  block. 
[I1691 I l l e g a l  p r i n t e r  number. Must be between 0 and 3 inclusive. 



1170 P r i n t e r  # A s e t  t o  s top 
1171 and is  inact ive ,  
1172 but  is still act ive .  
1173 P r i n t e r  # A con t ro l  block hammered. Cleared t o  nu l l .  
1174 is  unaf located.  
1175 P a r a l l e l  p r i n t e r  P A has been deleted. 
1176 S e r i a l  p r i n t e r  # A has been deleted. and i ts  process sen t  t o  

logon, 
1177 P r i n t e r  # A is inact ive .  
1178 The job being output on p r i n t e r  # A is not  your p r i n t  f i l e .  
1179 Job aborted on p r i n t e r  # A 
1180 P r i n t  f i l e  # A w a s  not  unlinked because it is being output. 
1181 P r i n t  f i l e  # A was no t  unlinked because it is unused. 
1182 P r i n t  f i l e  # A was not  unlinked because it is no t  spooled. 
1183 P r i n t  f i l e  # A w a s  no t  crea ted  on t h e  account onto which you 

are now logged. 
1184 P r i n t  f i l e  # A was unlinked and is  a v a i l a b l e  a s  a hold f i l e .  
1200 The spooler  is inac t ive ,  
1201 The spooler  i s  ac t ive .  
1202 needs t o  start p r i n t e r s  
1203 needs t o  l o g  d i sk  e r ro r s ,  
1209 The con t ro l  block f o r  p r i n t e r  # A is i n  an ambiguous s t a t e .  

Delete t h e  p r i n t e r  from t h e  spooler  system. 
1210 P r i n t e r  # A i s  
1211 unallocated. 
1212 s e r i a l  
1213 p a r a l l e l  
1214 , i n a c t i v e  
1215 , a c t i v e  
1216 , stopped 
1217 , and on l ine .  
1218 , and off  l i n e .  
1219 *** The p r i n t e r  cable  is  off .  *** 
1220 *** There is  no c o n t r o l l e r  f o r  t h i s  p r in te r .  *** 
1221 The p r i n t e r  is  defined a s  p a r a l l e l  p r i n t e r  # A. 
1222 The p r i n t e r  i s  running on l i n e  A. 
1229 P r i n t  f i l e  being output is  element A. Aan open f i l e  f o r  l i n e  # A 
1231 closed f i l e  f o r  l i n e  # A 
1232 generated on account A 
1233 . which is  A frames long. 
1234 and t h e  output is choked. 
1235 . 
1239 no output queues assigned t o  p r in te r .  
1240 Assigned output queues: A 
1241 . A 
1242 . A. 
1243 The number of inter- job pages t o  e jec t  is A. 
[l300l A 



2000 * * * TCL STACKER HELP MENU * * * 
Command ~ e s c r i p t i o n  

.L{n) E,m) { (p))= L i s t  n l i n e s  of s t ack  s t a r t i n g  a t  l i n e  m (Default: n=20,m=1) 
(p)-option l ists  l i n e  ( p ) l s  s t a c k  

--am--- --.----------------------------------------------- 
.R{n/old/new) = Replace command (Same a s  Ed i to r  funct ion  'Rt) 

.R{n) {u) {m)/old t a d n e w  t e x t  (or) .R{u) {,m) /old 
text/new t e x t ,  n = s t a r t i n g  l i n e  # (Def: n=l) ,  

U = change a l l ,  m = # l i n e s  
-CI----- --.-----U---u-~--------U-------.I--------- 

, Tn = Put l i n e  n a t  Top-of-Stack 
• Q = Display s t a c k  s t a t u s  
.X{a.b, . .c) = Execute command l i n e  a, then b, e tc .  (Default: a=l )  
u---- ............................................. 
.? {(P)) = Display TCL STACKER HELP menu (P-option outputs  

t o  spooler)  
.Hielpl I (PI 

2001 * * * TCZ STACKER HELP MENU * * * 
Command Descript ion 

- -  - - - - - - - --- -- - - -- 

.DIE) {n) {-m) = Deletb l i n e  n t h r u  m (Default: n=l, m=l) 

. E b )  = E d i t  s t ack  s t a r t i n g  a t  l i n e  n (Default: n=l) . Tn = Put l i n e  n a t  Top-of-Stack 

.O = Toggles s t a c k e r  on/off 
Q = Display s t ack  s t a t u s  ----- ---.----------u------U--------------------------------- 

.Lfn) {,m) I (PI)= L i s t  n l i n e s  of s t ack  s t a r t i n g  a t  l i n e  11; 
(Default: n=20,m=1) (p)-option l ists  l i n e  (p) I s  

s t ack  ------ ....................................................... 
.Rln/old/new) = Replace command (Same a s  Edi tor  function 'R') 

. R i d  iU) lm)/old text/new t e x t  (or)  . R i d  E,m)/old 
text/new t e x t ,  n = s t a r t i n g  l i n e  11 (Def: n= l ) ,  
U = change a l l ,  m = t l i n e s  ------- .................................................... . U = Toggles UPPER CASING of TCL statements on/off 

.XIa,b,. .c) = Execute command l i n e  a, then b, e t c .  (Default: a= l )  

.? {(PI)  = Display TCL STACKER HELP menu (P-option outputs  t o  spooler)  
.Hielp) C (PI 1 



2002 * * * TCL STACKER HELP MENU * * * 
Command Descript ion 
-I- - n n - I - . - - . - - I - - . I . - - l - . - - - - - L I I I - I Y I o - - ~  

,DIE) {n) {m) = Delete l i n e  n th ru  rn (Default: n=l, m=l) 
E In) = Edi t  s t ack  s t a r t i n g  a t  l i n e  n (Default: n=l)  . K = Delete e n t i r e  s t ack  
.Tu = Put l i n e  n a t  Top-of-Stack 
-01 (n) 3 = Toggles s t acker  on/off 
.QE (A9 3 = Display s t ack  s t a tus .  

(A)-option d i sp lays  a l l  l i n e ' s  s t a t u s .  
-U- -n------o----nIUIIH-U---UUI-U--UI--------------- 

.L{n) {,m) {(p))= L i s t  a l i n e s  of s t ack  s t a r t i n g  a t  l i n e  m 
(Default: n=20,m=l) (p)-option lists l i n e  (p) I s  

s t ack  
---em -n--Y--UU-UIY-UUI----on----n------ 

.R{n/old/new) = Replace command (Same a s  Ed i to r  funct ion 'R1) 
.~{nd {u) {m) /old text/new text (or) .R{n) Earn) /old 
text/new text, n = s t a r t i n g  l i n e  # (Def: n=l) ,  
U = change a l l ,  m = # l i n e s  --- ---.---.----------o-oo--n-----o------ 

Out  (n) 1 = Toggles UPPER CASING of TCL statements on/off 
.X{a,b,. .c) = Execute command l i n e  a, then b, etc. (Default: a=l9 ------ ------------------------------------o----------- 

01 {(PI) = Display TCL STACKER HELP menu (P-option outputs  
t o  spooler)  

.HEelpI E (PI 1 

2003 On! 
2004 Off 1 
2005 On! 

E20101 NO search s t r i n g s  entered. 
f.20111 A i tem(s)  found. 
2012 * Help f o r  SEARCH verb * 

Options: A - Assembler output format 
C - Skip comment l i n e s  ( I* only) 
D - Display e n t i r e  item i f  search s t r i n g  found 
E - Used with 'L1-option t o  f ind  items not  containing 

search s t r i n g s  
I - Item i d  suppression 
L - Create list of items found containing search s t r i n g s  
P - Output t o  spooler  
N - I n h i b i t  s top  a t  end of page 
0 - Display l i n e  with search s t r i n g  
S - Line number suppression i f  A-option not  i n  a f f e c t  

Object code suppression i f  A-option i n  a f f e c t  
U - Ignore case of search s t r i n g  (Forces UPPER case output)  
X - Hex output if A-option not i n  a f f e c t  



Item 'A1 e r ro r .  
Remote phrase d e f i n i t i o n  item 'A1 is i l l e g a l !  
Remote phrase 'A1 missing. 
Assumed 'A' i s  an item-id. o r  modifces t h e  item-id. 
Assumed 'A1 i s  a  p r in t - l imi te r  which modifies B. 
Assumed 'A1 is  a  va lue  used a s  s e l e c t i o n  c r i t e r i a  on a t t r i b u t e  B. 
Assumed 'A1 is  a  va lue  used a s  s e l e c t i o n  c r i t e r i a  on a t t r i b u t e  B. 
Assumed 'A1 is a  va lue  used t o  modify s o r t  c l ause  on a t t r i b u t e  B. 
Assumed 'A1 is a  va lue  used a s  s e l e c t i o n  c r i t e r i a  on a t t r i b u t e  B. 
Circu la r  phrase d e f i n i t i o n  encountered i n  phrase 'A' 
Uneven number of d e l i m i t e r s  (" ') i n  phrase 'A' 
Execute i n i t i a l i z e d .  A workspaces pre-allocated. 
The number of workspaces t o  be  a l loca ted  must be  i n  t h e  range 0-250. 
The number of nested l e v e l s  must b e  i n  t h e  range 0-15. 
The EXECUTE-CONTROL f i l e  ( i n  SYSTEM) must have a  D/Code of "DCY". 
The EXECUTE-CONTROL f i l e  ( i n  SYSTEM) cannot b e  opened. 
The maximum number of nested EXECUTE statements has been exceeded. 
Time I S  A 
This option is  not  supported i n  t h i s  re lease .  
Speci f ied  f i l e  name must b e  d ic t ionary  l e v e l  f i l e .  
Updates may no t  be  saved on a  p a r t i a l  f i le-save tape. 
Update-only save is not  backward compatible. 
Complete f i le -save  must b e  done p r i o r  t o  an update-only save. 
Dic t  o r  Data l e v e l  save are n o t  backward compatible. 
The f i le -save  process may only b e  run by one u s e r  a t  a  time. 
The I, option may no t  be  used wyhen mul t ip le  f i l e s  a r e  
spec i f i ed  o r  a  s e l e c t  list is ac t ive .  
" a l l  lt'emsn is  not  va l id .  Only f i l e  d e f i n i t i o n  items 
(D pointers)  may b e  speci f ied .  
Save complete (A F i l e s ,  B Items.) 
Restore complete (A Fi les .  B Items.) 
The parent  f i l e  (as  spec i f i ed  i n  t h e  input  statement) must 
be a  d ic t ionary  l e v e l  f i l e  (d ie t ,  account, o r  SYSTEM). 
A l l  u se r s  must log off  before  r e s to r ing  t h e  system! 
The l e v e l  of t h e  save tape  too  high f o r  t h e  spec i f i ed  d e s t i n a t i c n  
f i l e .  This may occur when attempting t o  r e s t o r e  an account from 
a  tape  which conta ins  only d ic t ionary  and/or data,  o r  when attempting 
t o  r e s t o r e  a d ic t ionary  from a  t ape  which conta ins  only da ta  l e v e l  
f i l e s .  
Account name must be  spec i f i ed ,  
Dict ionary name must be  speci f ied .  
Tape v e r i f i e d .  
Tape has A e r ro r s .  
F i l e  not  found. 
The spec i f i ed  data  frame s i z e  must be a  mul t ip le  of 500. 
PQ-SELECT r e g i s t e r  out  of range 1 - 5. 
Update attempted on an input  f i l e  a t  statement: A 
Compilation aborted. 
PROC format e r r o r  i n  l abe l .  



[go221 Duplicate l a b e l  found. 
[go251 Format e r r o r  i n  'GOf statement. 
198761 Param 1 =A 

Param 2 =B 
Param 3 =C 
Param 4 =D 

198771 Par 1 =A 
Par 2 =B 
Par 3 =C 
Par 4 =D 

~100001 Null password not  allowed. 
[10001] Item 'A1 not decoded due t o  password mismatch. 
[10002] Item 'A1 not  coded because t o  do s o  would cause t h e  item t o  exceed 

t h e  maximum item s i z e  of 32,267 bytes. 
[10003] Item 'A1 not  updated because t o  do s o  would cause t h e  item t o  exceed 

t h e  m a x i m u m  item size of 32,267 bytes. 
[4-S.11 Communications l i n e  has  already been s t a r t ed .  
[4-S. 21 I l l e g a l  l i n e  number (Not Available).  A 

Cannot be  l i n e  # 0 and must be l e s s  than t h e  spooler  l ine !  
[4-S.31 I l l e g a l  baud ra te .  
14-S.41 Comm l i n e  name must be ALPHA only. 
[4-S.51 Format e r r o r  (COM-START) . 

COM-START { l ine ) ,  {baud), {l-4 alpha charac te r  name) 

COM-START L ( l i s t  configurat ion t a b l e )  
[4-S.61 Comm l i n e  s t a r t e d .  
[4-S. 71. Communication Line A attached. 
[4-S.81 Comm l i n e ( s 1  detached. 
[4-5.91 Inval id  comm l i n e ,  not  s t a r t ed . , .  
[4-S. 101 Com. Name has already been used. 
[4-S.ll] No Communication Lines Have Been Established! 
[4-S. 121 The Comnunication Assignment Table Has Been Cleared. 
[4-5.131 That Corn. l i n e  is at tached t o  use r  ' A f .  
[4-S.141 No Communication Lines Are Attached! 
[4-S.151 A Time out e r r o r  has occurred on t h e  communications l i n e .  
[4-S. 161 Excessive e r r o r  rate--ABORTED 
14-S. 171 Checksum f a i l u r e !  
[4-S.181 Echo f a i l u r e  on data  transmission! 
14-S.191 Format e r r o r  (COM-LIMITS). 

COM-LIMITS {Line), {Retry count),  {Time out  i n  seconds] 
{Par i ty  count),  {% r a t e ) ,  {Minimum blocks) 

[4-S. 191 Format e r r o r  (COM-LIMITS) . 
[4-S. 201 S t a t i s t i c s  accepted. 
[4-S.211 Attempted overwrite of an ex i s t ing  item o r  

an attempt t o  t r a n s f e r  a binary item t o  a non-binary 
f i l e  on t h e  receiving computer. 

[4-5.221 Communications Verb function completed. 
[4-S.231 Communications Verb function ABORTED. 



[4-S. 241 Communication Line A k i l l e d .  
[4-S.9991 This system was expressly b u i l t  f o r  : Four-S, Inc. 

Customers name :General Automation, Inc. 
81 *** Inval id  command *** 
1 2  *** Not enough work space *** 
13 *** Fie ld  is beyond screen *** 
#4 *** Inval id  f i e l d  *** 
#5 *** No prompt i n  f i e l d  *** 
#6 *** Fie ld  has a dependent a ssoc ia t ion  *** 
87 *** Line feed inva l id  *** 
t 8  *** Required f i e l d  *** 
#9 *** Value must be  unique *** 
#I0 *** 'ATf c lause  s t e p  number inva l id  *** 
#11 *** Error  i n  screen d e f i n i t i o n  item *** 
a12 *** Validation no t  passed by l i t e r a l  da ta  *** 
813 *** Inval id  data  i n  da ta  a r ray  *** 
114 *** F i l e  doesn't e x i s t  *** 
#I5 *** Escape inva l id  *** 
#16 *** nrw.columnn where row and column a r e  numerics *** 
917 *** Must b e  numeric *** 
818 *** (Alscending o r  (D)escending sequence *** 
#I9 *** (Y) es o r  (N) o *** 
#20 *** Must be f i v e  unique numeric function codes (nnnnn) *** 
#21 *** Inval id  da ta  *** 

BO A CATALOGED I 
[Bl] RUN-TIME ABORT AT LINE A 
[ ~ 9 1  WRITE. DELETE, o r  CLEARFILE operat ion attempted on read only f i l e .  
[BlO] Line A. Variable has not  been assigned a value; ZERO used! 
[Bill Line A. Tape record truncated t o  tape  record length! 
[BIZ] Line A. F i l e  has not been opened! 
[B131 Line A. Null conversion code is  i l l e g a l ;  No conversion done! 
[B14] Line A. Bad s tack desc r ip to r  
[B15] Line A. I l l e g a l  opcode: C 
[B161 Line A. Non-numeric da ta  when numeric required; ZERO used! 
[B 171 LINE A. Array subscr ip t  out-of -range 
[B181 LINE A. A t t r i b u t e  number l e s s  than 0 i s  i l l e g a l .  
[B19] LINE A. I l l e g a l  p a t t e r n  
[B20] LINE A. COLl o r  COL2 used p r i o r  t o  executing a FIELD s t m t ;  ZERO used! 
[B21] LINE A. MATREAD: Number of a t t r i b u t e s  exceeds vector  s ize .  
[B22] Called program l B f  is  not  a subroutine. 
[B23] F i l e  'B1 has not  been opened! 
[ ~ 2 4 1  LINE A. Divide by zero i l l e g a l ;  ZERO used! 
[B25] Program 'Bf has not  been cataloged! 
[B261 LINE A 'UNLOm C1 ATTEMPTED BEFORE LOCK! 
[ ~ 2 7 ]  Line A. RETURN executed wi th  no GOSUB o r  CALL. 
[B28] LINE A NOT ENOUGH WORK SPACE 
[B29] CALLING PROGRAM MUST BE CATALOGED 
[B~o] LINE A ARRAY SIZE MISMATCH 
[B31] LINE A STACK OVERFLOW 



[B321 LINE A PAGE HEADING EXCEEDS MAXIMUM OF 1400 CHARACTERS 
D33] LINE A PRECISION DECLARED IN SUBPROGRAM lC1 I S  DIFFERENT FROM THAT 

DECLAREII IN THE w n I m  PROGRAM 
[B34] LINE A FILE VARIABLE USED WHERE STRING EXPRESSION EXPECTED 
B351 'MD i n v a l i d  o b j e c t  o f  l CLEARFILE ; i g n o r e d !  
[B36] SYSTEM DICT i l l e g a l  o b j e c t  o f  'CLEARFILE' ; a b o r t  
CB371 Argument mismatch  be tween  programs [B] 
D38] MATWRITE i n c r e a s e d  t h e  number o f  a t t r i b u t e s .  
b 3 9 1  D i v i s i o n  ove r f low;  r e su l t  i n  doubt!  
[B40] E r r o r  d e t e c t e d  d u r i n g  r e l e a s i n g  d a t a  b u f f e r .  

Check p r ~ g r a m ~ v a r i a b l e :  [B] 
[B41] LINE A LOCR NUMBER I S  GREATER THAN 47. 
[ ~ 4 2 1  NOT ENOUGH DESCRIPTOR SPACE 
[B45] L i n e  A. Item name e x c e e d s  m a x .  (50 c h a r a c t e r s )  
B481 L i n e  A s t r i n g  e x c e e d s  32739 b y t e s  
[B49] L i n e  A s t r i n g  e x c e e d s  16.777,214 b y t e s .  
[B511 N e g a t i v e  value r a i s e d  t o  n o n - i n t e g e r  v a l u e .  z e r o  r e t u r n e d .  
[B52] S t r i n g  l e n g t h  g r e a t e r  t h a n  32K. Item B t r u n c a t e d !  
@551 MAT READ/WRITE o p e r a t i o n  must b e  t o / f r o m  a v e c t o r .  
1~561 'A1 i n v a l i d  command t o  lU60E01 user exit. Ignored!  
[~571 A is out o f  r a n g e  f o r  o b s i z e  set. Ignored!  
[B60] PROCWRITE a t t e m p t e d  o u t s i d e  of PROC mode. 
[B98] L i n e  A. D a t a  b u f f e r  c o r r u p t i o n  o r  i n v a l i d  d e s c r i p t o r  d e t e c t e d . '  
[BlOO] LINE A COMPILATION ABORTED; NO OBJECT CODE PRODUCED. 
IB101I LINE A MISSING "ENDnS "NEXT", 'WHILEWs "UNTILWs "REPEAT" OR "ELSE": . 

COMPILATION ABORTED, NO OBJECT CODE PRODUCED. 
EB1021 LINE A BAD STATEMENT 
[ ~ 1 0 3 ]  LINE A LABEL 'C1 I S  MISSING 
[B1041 LINE A VARIABLE 'C1 I S  DOUBLY DEFINED 
[B105] LINE A 'C1 HAS NOT BEEN DIMENSIONED 
[Blob] LINE A 'C' HAS BEEN DIMENSIONED AND USED WITHOUT SUBSCRIPTS 
$1071 LINE A "ELSE" CLAUSE MISSING 
[B1081 LINE A * 'rNEXTtl STATEMENT MISSING 
[B109] LINE A VARIABLE MISSING IN "NEXTw STATEMENT 
[ ~ 1 1 0 ]  LINE A 'END ' STATEMENT MISSING 
[Bill] LINE A "UNTIL" OR "WHILE" MISSING I N  "LOOP'1 STATEMENT 
[ ~ 1 1 2 1  LINE A "REPEAT" MISSING IN "LOOPn STATEMENT 
[~113] LINE A TERMINATOR MISSING 
$1141 LINE A MAXIMUM NUMBER OF VARIABLES EXCEEDED 
[B1151 LINE A VARIABLE 'C1 I S  USED BEFORE THE EQUATE STATEMENT. 
[B1161 LINE A NON-COMMON VARIABLE I S  USED BEFORE THE COMMON STATEMENT. 
[B1171 LINE A LABEL OR VARIABLE ' C1 I S  OF IMPROPER TYPE 
$1181 LINE A VARIABLE ' Cr I S  THE OBJECT OF AN EQUATE STMT AND I S  MISSING. 
[B119] LINE A WARNING - PRECISION VALUE OUT OF RANGE - IGNORED! 
[B120] LINE A WARNING - MULTIPLE PRECISION STATEMENTS - IGNORED! 
[BIZ11 LINE A LABEL 'C '  I S  A CONSTANT AND CAN NOT BE WRITTEN INTO. 
[ ~ 1 2 2 1  LINE A LABEL 'C' I S  IMPROPER TYPE. 

THE PROGRAM CONTAINS AN EQUATE WHICH CANNOT BE RATIONALIZED. 
1 ~ 1 2 4 1  LINE A LABEL ' C' HAS LITERAL SUBSCRIPTS OUT OF RANGE. 



LINE A LABEL 'C'  HAS A JUMP GREATER THAN 3ZK BYTES. 
OBJECT CODE EXCEEDS 65K. 
OBJECT CODE AND SYMBOL TABLE EXCEED 6%. 
LINE A LABEL 'C' EQUATED ARRAY SUBSCRIPT OUT OF RANGE. 
LINE A DIMENSIONED ARRAY VALUE MUST BE GREATER THAN O! 
THERE I S  AN UNRATIONALIZED EQUATE. 
PRECISION statement smal ler  than numeric va lues  i n  program. 
Line A. ENTER cannot b e  used wi th in  a SUBROUTINE program! 
Line  A, Use of ENTER i n  subroutine 'C' is  i l l e g a l 1  
FOR STATEMENT WITH NO NEXT STATEMENT 
Line A. Program ' C 1  being ENTER1ed 
must be  recompiled, No common desc r ip to r  s ize .  
Line A. Program 'C1 using ENTER 
must b e  recompiled. No commom d e s c r i p t o r  s ize .  
The number of COMMON v a r i a b l e s  i n  SUBROUTINE 'A1 exceeds 
t h e  number of COMMON v a r i a b l e s  i n  CALLing program 'B'. 

Common v a r i a b l e s  i n  CALLing program: C 
Common v a r i a b l e s  i n  SUBROUTINE program: D 

Dl631 Line A. Program 'C1 being CALL1ed 
must b e  recompiled. No common d e s c r i p t o r  s i ze ,  

Dl641 Line A. Program 'C' using CALL 
must be  recompiled. No common desc r ip to r  s i ze .  

031991 Format e r r o r  i n  source f i l e  de f in i t ion .  
$2091 LINE A FILE I S  UPDATE PROTECTED. 
[B2lOf LINE A FILE I S  ACCESS PROTECTED. 
[B220] LINE A 'CSYM1 I S  NOT A FILE NAME OR NEEDS A DATA LEVEL. 
[B261] $INCLUDE o r  $CHAIN f i l e  name no t  found. 
[ ~ 2 6 2 ]  $INCLUDE o r  $CHAIN item-id not  found. 
032631 Null i tem body used w i t h  $INCLUDE o r  $CHAIN. 
032641 Cannot $INCLUDE o r  $CHAIN program wi th in  i t s e l f .  
[B641] Hold f i l e  #A added; 
[B705] LINE A, CONVERSION CODE IS ILLEGAL. 

NO CONVERSION DONE! 
[B850] NODE NOT AVAILABLE 
E ~ 8 s s  1 UNEXPECTED MESSAGE RECEIVED 
[B854] NO LAN PROCESSOR ON THIS MACHINE 
[ ~ 8 5 5 ]  I l l e g a l  BASIC operat ion attempted on remote machine. 
[B8605] Too many parameters ! 
[GI] Maximum a x i s  s i z e  out  of range! 
1621 P lo t  s i z e  would requ i re  more than 10000 

frames working storage.  The job was terminated. 
[ ~ 3 ]  Requested p l o t  width A cha rac te r s  is g r e a t e r  than device maximum. 
[G4] Requested p l o t  depth A is g r e a t e r  than device maximum depth. 
[G5] P lo t  s i z e  would requ i re  A frames working storage.  

There a r e  no t  s u f f i c i e n t  frames avai lable .  
[G6] Out of overflow space! 
[G71 Minimum value must be lower than maximum value! 



[GI11 Plot  t ab l e  def in i t ion  item 'A1 is  not on f i l e .  
[GI21 Plot  t ab l e  def in i t ion  i t e m  'A1 has ended prematurely. 
[~131 Plo t  t a b l e  item 'A' has too few values. 
[GI41 Plot  t a b l e  item 'A1 has too many values. 
[GI51 Plot  t ab l e  item 'A' contains non-numeric data. 
[GI61 Plot  device def in i t ion  item 'A' has i l l e g a l  type code i n  l i n e  1. 
[GI71 There a r e  l e s s  than 50 l i n e s  i n  t he  message t ab l e  'A'. 
[GI81 There a r e  l e s s  than 30 l i n e s  i n  t he  device def in i t ion  t ab l e  'A1, 
[6211 A PLOT statement requires  a t  l e a s t  2 p lo t t ab l e  a t t r i bu t e s .  
[G22] Compiled s t r i n g  format e r r o r  @A 
[ ~ 2 3 1  History s t r i n g  format e r r o r  @A 
[G24] I l l e g a l  a t t r i b u t e  sequence number. 

The specif ied number does not  have t h e  "bar" option selected.  
[G25] I l l e g a l  a t t r i b u t e  sequence number. 

The specif ied number is already stacked with another a t t r i bu t e .  
[G26] I l l e g a l  a t t r i b u t e  sequence number. 

The number must be g rea te r  than 0. 
[G27] I l l e g a l  a t t r i b u t e  sequence number. 

The number must be lower than t he  current  a t t r i bu t e .  
[G28] I l l e g a l  a t t r i b u t e  sequence number. 

The specif ied number is already grouped with another a t t r i bu t e .  
[G29] The l a b e l  area  (and optional  width) w i l l  exceed 

- the  ava i lab le  p lo t  width. 
[ G ~ O ]  The l a b e l  a rea  (and optional  depth) w i l l  exceed 

t he  ava i lab le  p lo t  depth. 
[G31] The required l a b e l  area  w i l l  cause t he  

c i r c l e  diameter t o  be l e s s  than 2 inches. 
[G361 The number of p ixe l s  per  byte  i n  l i n e  23 of t he  device 

def in i t ion  t ab l e  is out of range (4-8). 
[G37] The number of co lor  zones i n  l i n e  2 4  of t he  device 

def in i t ion  t ab l e  is out of range (1-8). 
[G38] The specif icat ion f o r  t he  character  c e l l  f i l l  f a c to r  

i n  l i n e  14 of t he  device def in i t ion  t ab l e  is incorrect .  
[G39] The specif icat ion f o r  the  number of markers avai lable  i n  

l i n e  15 of the  device de f in i t i on  t ab l e  is  incorrect .  
[G40] PLEASE CONTACT YOUR SUPPORT ANALYST IMMEDIATELY. 

CODE=O , A. B , C 
16411 PLEASE CONTACT SYSTEM SUPPORT ANALYST IMMEDIATLEY! 

CODE = 1,A,B,C 
[G421 PLEASE CONTACT SYSTEM SUPPORT ANALYST IMMEDIATLEYI 

CODE = 2.A.B. C 
[G431 PLEASE CONTACT SYSTEM SUPPORT ANALYST IMMEDIATLEY! 

CODE = 3,A,B.C 
[G441 PLEASE CONTACT SYSTEM SUPPORT ANALYST IMMEDIATLEYl 

CODE = 4,AaB,C 
[G451 PLEASE CONTACT SYSTEM SUPPORT ANALYST IMMEDIATLEYI 

CODE = 5,A,B,C 



1G461 PLEASE CONTACT SYSTEM SUPPORT ANALYST IMMEDIATLEY 1 
CODE = 6,A.B.C 

1G481 PLEASE NOTIE'Y GZNERAL AUTOMATION USING RESPONSE CARD 
SERIAL NUMBER A WILL EItPIRE I N  B DAYS. CODE = C e  

[G901 THE ACCUPLOT ACCOUNT HAS BEEN INITIALIZED, 
THE E'RAME ASSIGNMENTS NeED TO BE VERIFIED. 
THE MODES NEED TO BE LINKED. 
THE DEVICES NEED TO BE LINKED. 
!l'U MODES NEED TO BE LOADED. 

16911 THE ACCUPLOT FRAMES HAVE BEEN ASSIGNED. 
THE MODES NEED TO BE LINKED. 
THE DEVICES NEED TO BE LINKED. 
THE MODES NEED TO BE LOADED. 

[G92] THE ACCUPLOT MODES HAVE BEEN LINKED. 
THE DEVICES NEED TO BE LINKED. 
THE MODES NEED TO BE LOADED. 

[G941 THE ACCUPLOT SYSTEM I S  OPERATIONAL. 
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