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1.9 PROGRAM OVERVIEW

File Commands, referred to as FILECCOMS, is comprised of a series of file
handling routines, along with Save Program, Add Binary, and Save Binary in its

entirety. FILECOMS is called by the Editor whenever a Print Sourcé, Add Binary,

Save Program, or Save Binary is requested, or whenever an assembly is requested
of a source file. For any of the above cases, FILECOMS uses the MC parameter
table and the index to set up the reguired arguments. When handling files and

ztting up arquments, FILECOMS checks to see if the request is possible and/or

If a command cannot or will not be executed, FILECOMS displays a

"IOM. Once FPILECOMS sets up arguments, control is turned over to the appropriate

File Commands is on TBLKs 35§, 351, 352, and 353 and in MBLKs 0, 1, 2, and
3 of segment 2 when in core. The Editor communicates with FILECOMS relative to

the tag FCSA (FILECOMS Starting Address). To execute a Save Program, for

example, the Editor reads in the first block of FILECOMS and executes a JMP FCSA+3.
contents of FCSA+3 are JMP SAVPRG. The FCSA table, which must not be moved

without the Editor's knowledge, has the following form:

(4¢2%) FCSA,JMP SAVBIN /SAVE BINARY
JMP ADDRIN
IMP
JMP SAVPRG /8AVE PROGRAM
JIMP LIORAS /ASSEMBLER
JMP PRMNPRG /PRINT SOURCE
X St location PPLETR is the "REPLACE?Y table which contains the DIAL codes for the
prrase "FEPLACE?".  The "PEPLACE?" table is used in conjunction with the RBditor's

©rid pattern display table (A6} to display the phrase "REPLACE?". Becaus

FILECOMS uses the file arca extensively, an explanation of index structure is

crucial to understanding the secrets of FILECOMS.

The index is located at tape blocks 346 and 347; the LAP6-DIAL system
czpects it to be two blocks long. The index must be comprised of contiguous
tape blocks and the first tape block must be of the form Xx6. An index tape
slock of 352, for example, would not be compatible with a number of LINCtape
group instructions that are scattered throughout the system. The left half of
the first word on tape block 346 must be the DIAL code for a slash (57), in order
to identify the block as an index. The first 10 words of tape block 346 con-
tain 5757 (//) and are never used for file name storage by the DIAL system; the
remaining words on both tape blocks are used to store index information. Each
file in the index takes up 10 words, so that a DIAL tape can hold a maximum of
77 octal file names. Unfilled portions of the index contain 5757 in all 10
words.  For any given 10 word portion, the first four words are reserved for the

file name. The DIAL code for the first character of the name is stored in the



feft half of the first word; the second character of the name goes in the right
naelf of the first word, etc. The maximum number of characters in a name is eight.

Unused half-words in a name = 77 (?). The name FILENAME would be stored in the
following manner:

7611 FI
1495 LE
16¢1 NA
1585 ME

The name DIAL would be saved as:

@411 DI

g114 AL

7777 (Not

7777 Used)
Question marks within a name are treated as ordinary characters. Leading question
marks are illegal and may cause unpredictable results. Trailing question marks

are lgnored.

If a file name refers to a source, the fifth word of the ten word sector holds
the first TBLK of the source and the sixth word holds the length. If there is no
source, then the fifth and sixth words are both equal to 5757. If a name refers
to a binary file, then the seventh word contains the first TBLK of the binary
and the eighth word contains its length. If there is no binary, then the
seventh and eighth words are both equal to 5757. In words 5, 6, 7, and 10, the
low order 9 bits are reserved for tape block and length; bit zero is used to

indicate whether source or binary information is present; bits 1 and 2 are not

o7

u

n

o

2.0 SAVE PROGRAM AND FILECOMS

When a user requests a Save Program, the Editor exits, reads four tape
blocks of FILECOMS (358) into locations 4@@@-5777, loads the last tape block
used in the Working Area into the AC, and jumps to FCSA+3. Save Program first
stores away the complement of the source length at location F1, then checks for
line number arguments, displaying "NO" if they have been requested. Next, Save
Program reads the index (TBLKs 346, 347) into locations 3@@gg-3777. At this
point, Save Program checks the left half of the first word in the index for a 57;
if there is no 57, Save Program fills locations 3@@@~-3777 with 5757. This move
is called making an index. Save Program then calls a subroutine called LOOKUP
to check for a name match between the requested name -~ to be found in the MC
parameter table at E6 + 2 to E6 + 5 (2372-2376) - and the index. If there is no
name match, Save Program searches the index for a blank entry (a 57 in the left

half of the first word). If no blank entry is found, the index is full and Save



TELK 346
57 57
57 57
57 57
57 57
5 57
57 57
5 57
57 57
X, X,
‘\3 X'v
Xsg X
X7 Xy
Y, Yy
Y4 Yy,
Z: 7
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7 Xy
7y Xy
Z X
7 g
A4 Yy
Yy Yy
Z1 Zy
v 2 2 m

INDEX STRUCTURE

INDEX IDENTIFIER (10 WDS)

NAME (4 WDS)

SOURCE TBLK (1 WD)

SOURCE LENGTH (1 wD)

BINARY TBLK (1 WD)

BINARY LENGTH (1 WD)
TBLK 347

UNUSED HALF WORDS IN A NAME =

FOR NO SOURCE Y, =Y ,=Y3=Y,=57

FOR NO BINARY Z2,=Z,;=Z3=2,=57

UNFILLED PORTION OF THE INDEX
5757 IN ALL WORDS



Program displays "NO". If a blank entry is found, locations E6 + 2 to E6 + §

into its first four words and +he gap search commences. If a name

found, Save Program must determine whether or not the matched entry has
an accompanying source {(the match could be binary only). To determine source or
ninary match, Save Program checks bit @ of the fifth word in the matched entry.

) i¢ binary only, the gap search commences. I'f a requested name

7osource, Save Program displays the phrase "REPLACE?"® until a key is

ctype., Tf the key struck on the Teletvpe is not an "R", Save

i

rogram returns to the Editor: if an R is typed, 5757 is put into the fifth and

of the matched entry to erase the starting TBLK and length information

Fforhe ald amirea o :
o the old source. Save Program then calls the gap search subroutines.

Once the index has been properly tended to, Save Program must find room in

the file area to store the source. There are 600 TBLKs on a DIAL tape that are

availlable for storage. These 600 TBLKs are divided into two sections:

L. The upper file area (TBLKs 47@-777)

2. The lower file arca (TBLKs F-267)

in the file area as close to the indox as possible.

gap scarch subroutines first scan all upper file entries in the index

ine wnhere the gaps are in the upper file. A gap 18 any unused portion
wf the file area. If a file named ONE runs from TBLKs 47¢-517 and another file

runs from TBLKs 55@-68§, then a 30 TBLK gap exists from TBLKS 524-547.

no files stored in the upper file area, then there exists a 310
TBLK gap from TRLKs 47¢0-777. The gap search subroutines check words 5-10 of all

ndey entries

to compute the file gaps. The best TBLK in the upper file area is

it is closest to the index. The gap search routines initially set

TBLI at 478: then they start secarching for qgaps. If a gap is found
that is smaller than the length of the reqguested entry, the best TBLK is rosot

Lo oone g

ater than the last TBLK of the current entry. For example, 1f the

Lest TRBLK s sct to 479 and the length of the requested entry is 20 TBLKs and the
gap scarch roulines find a source entry (or binary, for that matter) starting in
TRLK D@ (word 5) that is Fifty TBLKs long (word 6), i.e., the source in

question resides in TBLKs 500~547 inclusive, then the gap 1s from TBLKs 47@-477
(L0 TBLKs})., This is too small to accommodate an entry of 20 TBLKs, so the best

TBLK is

set to 5500, which is one more than the last TBLK (547) of the current
entry. The gap seavch subroutines scan the index, resetting the best TBLK every

time a gap that igs too small is encountered.
jap

Once the upper file has been searched, the entire sequence is repeated for
the lower file. When searching the lower file, the best TBLK is set to one less

than the start of the current entry when an insufficiently long gap is



encountered. Searching the upper and lower files in the manner described above
really finds all those TBLKs that will not work. For example, suppose that the
best TBLK in the lower file turned out to be 4f; this would mean that there are

no gaps between TBLKs 41-267 that are large enough to file the requested source.

Once the best TBLKs for upper and lower file have been established by the
gap search routines, Save Program must determine whether or not the requested
source will fit in the file area. If the length of the requested source is
greater than the difference between the lower bound of the lower file (TBLK )
and the best TBLK of the lower file, and if it is also greater than the difference
between the upper bound of the upper file (TBLK 777) and the best TBLK of the
upper file, then the requested source is bigger than all gaps in the file area
and it will not fit. For this case, Save Program displays "NO". If the re-
quested source will fit in either the upper or lower file arca, Save Program
determines which of the two best TBLKs is closest to the index before initiating

the actual save.

sfter file area has been allocated by Save Program, the starting tape block
of the reguested source is stored in the fifth word of the entry and the source
length 1s stored in the sixth word. Save Program then checks the keyboard. If
a ey has been struck, the request is inhibited and control is turned over to
the Editor; if no key has been struck, the Save Program part of Save Program

commences.

Save Program transfers 16 (octal) TBLKsS at a time from the working area to
the file area until the entire source has been saved. The last transfer may be

from 1 to 16 TBLKs, depending on the length of the source being saved.

3.0  PRINT SOURCE AND FILECOMS

Whenever a Print Source is requested, FILECOMS must be called ahead of Print

source to set up arguments for Print Source. The Editor executes this call by
rirading TBLKs 35@-353 of FILECOMS into locations 44@¥-5777 and doing a
JMPFCEA+S . FILECOMS first checks the left half of E6 + 2 (2373) in the MC
parametor table for a 77 (?). A 77 indicates that the Working Area is to be

printed; for this case FILECOMS reads the TBLKs containing Print Source (363) and
Y (364) into locations 5489~-5777, moves the source working area unit to E6 + 6,
and executes a JMP 100§, If the Print Source is by file name, FILECOMS checks
to see if the requested unit has an index, displaying "NO" if it does not. If
the requested unit has an index, FILECOMS calls the routine LOOKUP to check for

a name match. If there is no name match, FILECOMS displays "NO". 1If there is a
name match, FILECOMS further checks to see if the name refers to binary only,

and 1f so displays a "NO". If the name match is legal, FILECOMS reads Print
Source and TTY into locations 5@$-5777, retrieves the first TBLK of the source



from the index and puts it into AC. FILECOMS then calls Print Source by executing
a JMp 1444,

S LMBLER AND FPILECOMS

Whenever an assembly is requested of a source in the file area, FILECOMS

e called to set up arguments for the Assembler. The Editor executes this

ading TaLKs 350-353 into locations 4@@@-~5777 and doing a JMP FCSA + 4,

index routines are next called by FILECOMS and executed in exactly the same
a Print Source had been requested. FILECOMS places the unit number

UNITHO (4777), places the QL or LI word at location UNITNO-3 {(4774),

arting TBLK of the requested source in the AC. FILECOMS then re-

3

the Editor to set up further arguments for the Assembler, read it in and

it up.

VE BINARY AND FILECOMS

Save Binary 1s requested, the Editor exits, loads four blocks of

4PBY~5777, and Jjumps to FCSA, File Commands starting address.

.

Save Binary reads the binary header block (57 in the binary working area) into

SAFE-5777.

E6, the MC parameter table, is examined to determine the starting mode and
If none were specified (+SB FILENAME,U;}), E6 contains zero. A
halt is stored in the header, and Save Binary jumps to SBE2¢ to find

the file. If B-mode was specified, E6 contains 448¢ plus the PDP-8

which the program is to start. E6+1 contains the 12-bit address

within that field. The following instruction sequence is stored in the header:

PoP

CIF X JWHERE X IS @ OR 1§, DEPENDING ON
/THE FIELD SPECIFIED

JMP 1 377 /START THE PROGRAM

START /STARTING ADDRESS FROM E6+1

[f LINCmode was specified, E6 contains @409 plus the starting PDP-8 field, and
6+l contains the 12-bit address within the field. The following instruction

sequence 13 built in the header:

LIF X /X 1S 0-7, DEPENDING ON THE SEGMINT
/SPECTIFILD.
JMP GTART /START 15 THE 10 LOW-ORDER BITS

/FROM E6+1,

The default starting addresses are field @, location 20¢ for PDP-8 mode and

scgment 2, location 28 for LINCmode. These are set up by the Editor before



7

calling FILECOMS, if a starting address was not explicitly requested.

After building these instructions in the header, the starting address is
checked for validity. It must be less than 28§0¢ (8K), and in a block which

contains assembled code.

Save Binary next obtains the number of binary blocks (location 337 within
tne reader) from the header. One is added to this number, to allow for the

hneader, and the result complemented and stored at Fl. This is used as the

et
0

5
§1e

th of the desired file during the search for file space. The two's comple-

10

8

=]
0]
=

of the number of binary blocks is calculated and stored at MBCNT, as a loop
e

Q
ot

ntrol during copying. Save Binary then follows the same sequence as Save
Program to read the index, find space for the file, and write the updated index.
Next, the I/0 control blocks are initialized, an auto-index register is set up

for the block map in the header, and copying begins.

Bach word of the block map is tested for zero. If it is zero, the corres-
ng block in the working area is not used, so the input block number is
incremented and the loop restarted. If the word is not zero, the corresponding

slock is read, and MBCNT is tested to see whether it is the last binary block.

last, Save [Einary computes the number of blocks currently in the

and goes to SBL3Y to write them. f not the last block, Save Binary

3

1
nents the input buffer address, and checks to see whether the buffers are
c

If not, the input block number is incremented and the loop re-entered.
[f the buffers are full, or the last block has bheen read, HDRSW is tested to
determine whether the header block has been written. If not, it 1s written

at this time, and the switch is set. Then the buffers are written, and MBCNT

13 tested to check for completion. If there is more to go, the I/0 control
blocks are reinitialized and the loop is re-entered. Otherwise, the LEditor is

called by jumping to 7777 in field 1.

6.0  ADD BINARY AND FILECOMS

wWhen Add Binary is requested, the Rditor exits and loads blocks 35¢0-353
into locations 4@88-5777. Tt then jumps to FCSA+1.  Add Binary reads the index
of the reguested file, and finds the binary roquested, displaying "NO" if

unsuccessiul.

The header and up to 15 blocks of the binary file are read, as well as the

ader of the binary vworking area.



The header from the file is scanned by subroutine SCANHD +to determine the
memory address for which the first block was assembled. If a relocation (other

than zero) was specified, it is stored as the new memory address for the program.

The binary data from the file is scanned, and non-zero words moved to the
buffer for the binary working area.

When the end of an input block is reached, a running block count (MBLKS) is
incremented and checked for end of file. TIf the end has been reached, the final

binary working area block is written, the binary header is written, and control
returns to the Editor.

If there remains more binary to add, the header is scanned so that the
relocation can be adjusted for skipped blocks and, if the end of the buffer has

heen reached, the buffer is refilled with up to 15 blocks from the file.

When a non-zero word is found which goes into another block of the binary
worrzing area (other than the block currently in core), the o0ld block is written,
the header updates, and, if the header indicates that the new block is used, the

new plock 1s read in. If there is nothing in the new block, the buffer is
cleared.

7.0 PLOW DIAGRAMS (Attached)

8.0 PROGRAM LISTING (Attached)

9.0 MEMORY MAP

_____ 7777
Used
for
Line NOT USED
tape
trans- s
fers Filecoms 5499
Not Used
. S5¢99
L Filecoms 4490
(LINC Tape S.R.
R : ) apgg
Used NOT USED
for
LINC
tape b 2498
Egigs* MC Parameter Table
| DSC Grid Table 2009
NOT USED
_____ g



LDVIND

AUTO

Ab

BFAD

BILN

BUFFER

BUILEN

BWA

CHKIND

O
=

DATSEG

DIALU

DRSTRYT

EDRTH

FILECOMS SYMBOL TABLE

The first core location of the subroutine that ad-
vances the index pointer (BETA 2} by 10 words at a
time and checks for end of index.

8~mode auto-index register (10} used by SB.

e

The first core loca
table.

ion of the Editor's DSC grid

The location containing buffer shifted

right 8.

The location containing the length of buffer, in
blocks.

The buffer address, shifted right 8.

The length of the buffe in blocks.

The location containing the increment for index
pointer to address desired (source or binary)
pointers.

The pseudo-unit for binary working area.

broutine that
idity of an index.

return; it is equal
with the SHD I

ad throughout FILECOMS. Tt
Index.

cgment
A6, FG6,

cudo-unit that contains the r dent DIAL

The address of DIAL bootstrap routine.

The start of routine to call

11y

The first core location of the subroutine that
searches for a blank slot in the index during a
Save Program.

The first core location of the MC parameter table.

The first core location of the FILECOMS starting
address table.



FILE

FINDSP

FREE

Fl

GAPSR

GETBN

GETPS

Gl

HDRBLK

HDRIO

HDRSW

HEADER

HIBFLD

H1

INDEX

INFIL

KBDOPR

¥BDSEG

K2

The first TBLK in the upper file area above the index
that is available for file storage.

The first core location of the subroutine that sets
up arguments for upper and lower file during a gap
search.

The first TBLK+1 in the lower file area below the
index that is available for file storage (also the
first TBLK of the free area on the DIAL tape).

The core location that holds the one's complement
of the length of a source during a Save Program,
or one's complement of the length of the binary
(including header) during a Save Binary.

The first core location of the main gap search sub-
routine which is called during a Save Program and
Save Binary.

The first core location in the subroutine that sets
up the starting TBLK and source length during a
gap search.

The starting point of code which reads in and calls
Print Source.

The first core location of the subroutine that
determines the nearest of the two best TBLKs in the
upper and lower file area; it is called during a
Save Program.

The TBLK of binary header, relative to binary working
area.

The control block for reading and writing header.

The switch is 7777 if the header has not been written;
@ after writing.

The core location in the current segment which
contains the header.

The field containing I/0 routines and bootstrap.

The first core location of the subroutine that is
called during a Save Program to determine if the
best TBLKs will accommodate the length of the re-
quested source.

The core location of the index (3089).

The control block used in reading files to be copied.
The core location in the Editor relative to which
FILECOMS effects 1ts return to the Editor after an
assembly by file name has been requested.

The segment containing KBDOPR.

A tag in the subroutine REPLAC; tests for response
from user.

10



LIORAS

LOOKUP

LOBFLD

MAKIND

MBCNT

MBFAD

MBFEND

OUTFIL

PDPMOD

PRNPRG

PSBLK

PSENT

PSIN

PSWA

Pl

P2

READ

REPLAC

RPLSTR

RSTRX

SAVBIN

SAVPRG

SAYNO

The first core location of the main subroutine
that is called by FILECOMS during an assembly
by file name.

The first core location of the subroutine that
searches the index for a name match.

The field in which FILECOMS resides.

The first core location of the subroutine that
makes an index.

The core location in the current segment contain-
ing the block map from header.

The location containing minus block count: two's
complement of number of blocks to read from
working area.

The location containing the minus buffer address,
shifted right 8.

The location containing minus (buffer end + 1),
shifted right 8.

The control block for output file during copies.

The location of the routine for setting up PDP-8
mode start in Save Binary.

The first core location of the main subroutine
that is called by FILECOMS during a Print Source.

The first TBLK of Print Source (relative to DIAL).
The entry point of Print Source main code.
The control block for reading Print Source.

The routine which sets up for printing the source
working area.

Constant @@ggl.
Constant @2#2.
The page @ location pointing to Read routine.

The first core location of the subroutine that
displays the phrase "REPLACE?" on the scope.

The first core location of the replace table.

The first core location of the subroutine that
writes out the index.

The first location of Save Binary routine.
The first location of Save Program routine.

The first core location of the subroutine that
displays the word "NO" on the scope.

11



SBALY -

SBE24 -

sSB@E3g -

SBgAg -

SB1gg

SBl11g

SB12p

SBl3g

SB14g

spleg

SETFLD - The location of LIF instruction inserted into
the header.

spg2g -

SPE3p -

SpP1gd - iTags in Save Program

splig -

Spl # -

SRORBN ~ The first core location of the subroutine that
determines whether a name match is source or binary.

SWA - The pseudo-unit that holds the source working area.

SWITCH =~ A core location that is used by the gap search
subroutines in conjunction with the upper and
lower file area.

UNITNO - The core location that holds the unit number for
assembly by name.

USENO - The core location containing the count of binary
blocks used.

WA - The first TBLK of the Working Area.

WRITE ~ The page # location pointing to Write routine.

XBLK ~ The TBLK containing the index.

X10 - The control block for reading and writing index.

ZERO - Constant zero.

12
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" FILE TBLK(BETAT)
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BEST LOWER FILE
TBLK = AC

1 «{:Trz
v

SUBTRACT 5OURCE
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15

SOURCE

00 BIG
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YES
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STARTING TBLK
= INDEX ENTRY

:
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TO INMDEX ENTRY
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PONA

SOURCE PSEUDO -
UNIT IO E6 + 6

TIART BLOCE =0 E

POrip

HIARAT
MATCH

SCURCE
FABAE RAATCH
7

YES

GETPY %
( REAL PS [

START BLOCK 1O AC

< GO M PG !

140

)

-—«b{ GAY NG i

LI OR AS

7 WAS
" THERE AN
IRIDEX

‘ LOOYUP

PARE
MATCH
2

SRORBN

UNIT NUM = UNIT NO
QL OR LT WD =
UBITNO - 3

JMP BACK TO EDITOR



COMPBN

COMPARING
A UPPER FILE
IBLK WITH A LOWIR
FILE 1BLK

7]

Is

" BEST TBLK

(BETAG) FURTHER

FROM INDEX THAN CURRENT
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