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1. INTRODUCTION:

The documentation for this data set was originally on paper, kept in NSSDC's

Data Set Catalogs (DSCs). The paper documentation in the Data Set Catalogs have been
made into digital images, and then collected into a single PDF file for each Data Set
Catalog. The inventory information in these DSCs is current as of July 1, 2004. This
inventory information is now no longer maintained in the DSCs, but is now managed in
the inventory part of the NSSDC information system. The information existing in the
DSCs is now not needed for locating the data files, but we did not remove that inventory
information.

The offline tape datasets have now been migrated from the original magnetic tape to
Archival Information Packages (AIP’s).

A prior restoration may have been done on data sets, if a requestor of this data set has
questions; they should send an inquiry to the request office to see if additional
information exists.



2. ERRATA/CHANGE LOG:

NOTE: Changes are made in a text box, and will show up that way when displayed on
screen with a PDF reader.

When printing, special settings may be required to make the text box appear on the
printed output.

Version Date Person Page Description of Change

01

02



3 LINKS TO RELEVANT INFORMATION IN THE ONLINE NSSDC
INFORMATION SYSTEM:

http://nssdc.gsfc.nasa.gov/nmc/

[NOTE: This link will take you to the main page of the NSSDC Master Catalog. There
you will be able to perform searches to find additional information]

4. CATALOG MATERIALS:
a. Associated Documents To find associated documents you will need to

know the document ID number and then click here.
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

b. Core Catalog Materials


http://nssdc.gsfc.nasa.gov/nmc/
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/
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1.0 INTRODUCTION

The overall purpose, scope and organization of the Serial
Bit Stream Digital Tape Format for the ASTP Mission are
defined in this section. The Serial 3it Stream (SBS) tape
is an intermediate digital tape used in the processing of
ASTP science data. The tape contains the PCM data in raw
form as formatted from range analog tapes.

1.1 PURPOSE
This document describes the overall SBS file formats and
data layouts for each of the three data streams (51.2, 1.6,
and 4 KBPS) used on ASTP. Only the ASTP SBS formats are
described.
1.2 SCOPE
The intended extent of the SBS tape format description in this
document is as follows:
Overall tape format description.
. Descriptor file description.
Overall data file description.
- Data file description for each ASTP data rate.
1.3 DOCUMENT ORGANIZATION
This document is divided into two main sections as follows:
Section 1.0: Introduction - describes purpose, scope
and organization.
Section 2.0: ASTP Serial Bit Stream (SBS) Digital
Tape Description - describes tape format and data stream
layout in detail.
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2.0 ASTP SERIAL BIT STREAM (SBS) DIGITAL TAPE FORMAT

The JSC Institutional Data Systems Division (1DSD) Serial

Bit Stream (SBS) format is a general purpose describable data
format. A SBS tape contains a data descriptor file and a
data file; however, the descriptor file is omitted from
continuation reels.

The descriptor file contains descriptive information used

by the IDSD retrieval software and related applications soft-
ware. It is followed by an end-of-file mark and then the data
file. The data file contains the raw PCM data, associated
times, and sync status information.

The tapes are written at 800 BPI and in the binary mode.
Words, fields,or bits designated as unused should not be
assumed to be zero or any certain value.

2.1 DATA DESCRIPTOR FILE

The descriptor file contains descriptive information used by
the JSC IDSD retrieval software to retrieve data from the
data file. The current descriptor file evolved during
project Apollo when numerous applications warranted develop-
ment of a common retrieval system. This software and the SBS
format were maintained throughout Skylab and ASTP in support
of continuous requirements for these applications.

This file may not be economically adaptable for single purpose
or limited use applications. Users who do not have access to
the IDSD retrieval software or whose application does not
require a complex retrieval system are advised to ignore. the
descriptor file and retrieve directly from the data file.
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RECORD #1 - The first data descriptor record contains 648
12-bit bytes of descriptor information as follows:

BYTE NO.  CONTENTS
1-4 Eight character (BCD) identifier "DESCRIPT"
5 Month (01-12) in BCD
6 Year (75) in BCD
7-8 Mission number in BCD {24 bits)
9 Integer format number
10-12 Descriptor identifier (BCD)
13 Number of prime frames per record in block 1
14-16 Same as byte 13 but for blocks 2, 3, and 4 (only
block 1 is used for ASTP)
17 Number of time slots (PCM words) per frame in block T
18-20 Same as byte 17 but for blocks 2, 3, and 4
21 Number of 12-bit bytes of storage required per
prime frame in block 1
22-24 Same as byte 21 but for blocks 2, 3, and 4
25 Byte address of beginning of first prime frame (block 1)
26-28 Same as byte 25 but for blocks 2, 3, and 4
29 Number of bits per word for block 1
30-32 Same as byte 29 but for block 2, 3, and 4
33-34 Bit rate in bits per second for block 1
35-40 Same as bytes 33 and 34 but for blocks 2, 3, and ¢
41-42 Number of 12-bit bytes per record
43-44 Number of header entries
45-46 Integer part of prime frame rate in revolutions per
second (block 1)
47-48 Fractional part of prime frame rate in revolutions
per second (block 1)
49-60 Same as bytes 45-48 but for blocks 2, 3, and 4
61-64 BCD name of first header entry, left justified in

48-bit field. (Maximum 49 entries.)
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BYTE NO.  CONTENTS
65 Unused
66 Byte address relative to beginning of data record.
67 Maximum index value
68 Index increment to next prime frame in which measure-
ment occurs.
69 Number of bits/word and LSB locater as follows:
a. Bits 1-6: number of bits per data sample
b. Bits 7-12: location of least significant bit (LSB)
The right most bit in the data field is
designated as bit zero.
70 Number of fields in sample block
71 Number of bits in a data field and data block number
a. Bits 1-6: Number of bits required to define
a data field {nultiple of 12 bits)
b. Bits 7-12: Corresponding data block number
72 Sync table entry index
a. Bits 1-6: Unused
b, Bits 7-12: Sync table entry index
NOTE: B8ytes 61-72 correspond to first of a
maximum of 49 header entries
73-84 Same information as in bytes 61-72 but for second
header entry
637-648 Same information as in bytes 61-72 but for 49th

(last) header entry.
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RECORD #2 - LAST - Records 2 through last contain descriptor

information pertaining to data entries in the data file.
Each record consists of 4032 12-bit bytes of information as

follows:

BYTE NO,

CONTENTS

1-4

10
11

12

BCD name of measurement entry (maximum of 8
characters per name)
Prime frame pin number (PCM word number) from which
the measurement came
Byte position of first data field for this prime
frame.
Index number for the first prime frame in which the
measurement occurs.
Index increment to next prime frame in which the
measurement occurs.
Number of bits per sample and LSB Tocater as
follows:
a. Bits 1-6: number of bits per sample
b. Bits 7-12: Location of LSB in data sample
(Right most bit in the data field is referenced
zero.)
Number of data fields stored in the sample block.
Number of bits in data field and header block
entry as follows:
a. Bits 1-6: Number of bits required to define a
data field (multiples of 12 bits)
b. Bits 7-12: Corresponding data block number.
Locater for index and sync tables as follows:
a. Bits 1-6: Locater for index table to which
the measurement refers.... (Subcommutated data
only.)
b. Bits 7-12: Locater for sync table to which
the measurement refers.
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NOTE: Bytes 1-12 correspond to the first of a
maximum of 336 measurement entries.
13-24 _game information as in bytes 1-12 but for second
‘measurement entry.

421-432  Same information as in bytes 1-12 but for 336th
(Tast) measurement entry.

Additional records may follow as necessary. An end-of-file
mark follows the last descriptor record. The descriptor file
is followed by the data file.

2.2 DATA FILE
The data file contains the raw telemetered data in PCM
counts, associated times, and sync status information. The
record content and size yaries depending upon the data rate and
mission. Record formatis described in this section are for

51.72 KBPS (HBR), 1.6 KBPS (LBR), and 4 KgPS data and for ASTP
only.

Data quality may be determined by checking the frame
sync and time sync statuses. See tables 2-2 and 2-3 for sync
status Cade assignments. Words, Fields and bits designated as
ynused should not be assumed to contain zero as any certain
value. A1l data quantities are hinary integer unless specified
otherwkxe. Bit numbering is from left to right with the

smalles numbered bit of a field, byte, OF word being the most
significnt bit.

r

2.2.1 High Bit Rate (5.2 KBPS) - Each HBR data file record
consists of 34 data frames stored in 786 48-bit words. Word
contents and description are as follows:
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3-36

37-70

CONTENT

Day and year of mission {BCD)
a. Bits 1-24: Day of year
b, Bits 25-48: VYear of mission
Data Identification Codes
a. Bits 1-24: Tape record number
b. Bits 25-30: Batch number
¢. Bits 31-36: Formal ID (Bit rate code)
0 = LBR (1.6 KBPS)
1 = 4 KBPS
2 HBR (51.2 KBPS)
d. Bits 37-42: Data type
0 = Real time

1 = dump
e, Bits 43-48: Site ID (see table 2-1)
NOTE: Tape record number and batch number are
used in preprocessing only and are meaningless
past that point.
Frame time (GMT) in integer milliseconds as follows:
WORD DESCRIPTION
3 Time of 1st frame in record
4 Time of 2nd frame in record

35 Time of 33rd frame
36 Time of 34th frame

Sync Statuses (Seae tables 2-2 and 2-3)
Word Description
37 Sync statuses for 1st frame

a. Bits 1-3: Time sync status
b, Bits 4-6: Main frame sync status
¢. Bits 7-9: Subframe sync status
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71-91

Word

Description

d. Bits 10-15: INDEX1 (Generated frame
counter)

e, Bit 16: unused

f. Bits 17-24: Sync word 4 (frame counter)

g. Bits 25-32: Sync word 1

h. Bits 33-40: Sync word 2

i. Bits 41-48: Sync word 3

38 Sync statuses for 2nd frame
69 Sync statuses for 33rd frame
70 Sync statuses for 34th frame
Main frame words 5-128 for 1st frame
NOTE: The 8-bit main frame words are stored 1in
ascending order, six to a 48-bit word unless
specified otherwise (see description of word 71
below)
Word Description
71 Main frame words 5-10
a. Bits 1-8 (field 1): Main frame word 5
b, Bits 9-16 (field 2): " " "8
c. Bits 17-24 (field 3)}: " “ "7
d. Bits 25-32(field 4): " . " 8
e, Bits 33-40 (field 5): " " "9
f. Bit 41-48 (field 6): " " " 10
72 Main frame words 11-16
73 Main frame words 17-22
74 Main frame words 23-28
75 Main frame words 29-34
76 Main frame words 35-39

NOTE: Field 3 (bits 17-24) is not used in word
76. Main frame words 35-39 are stored
in fields 1, 2, 4, 5, and 6.
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Word Description
77 Main frame words 40-45

78 " m v 4605
79 n 1] 1] 52__57
80 n lll 1l 58-63
81 " " " 64.68

NOTE: Field 6 (bits 41-48) is not used in
word 81, Main frame words 64-68 are stored
in fields 1-5 (bits 1-40).

82 Main frame words 69-74

g3 " " " 75-80

84 " " " 81-86

g5 " " 87-92

g6 " n " 93-98

g7 " " " 99,100,128,101-103

gg " " " 104-109

g9 " " 110-115

9q " " "o 116-121

91 " " 122-127
92-112 Main frame words 5-128, frame 2
113-133 " " " " 3
134-154 ¢ " " " . 4
155-175 " . " " 5
176-196 " . ! " 6
197-217 " " " " 7
218-238 " " " " " 8
239-259 " " " . 9
260-280 " " " . " 10
281-301 " " " " "]
302-322 " " " "2
323-343 " " N " 13
344-364 " " " "4
365-385 " " " S
386-406 ¢ " " " 16
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407-427 Main frame words 5-128, frame 17

428-448 v 0w 18
449-469 v v g 19
470-490 v 0w " 20
491-511 v ww : 21
512-532 " v v " 22
533-553 v ow " 23
554-574 % v 0w ’ 24
575-595 " v 0w " 25
596-616 " v " 26
617-637 » v v " 27
638-656 + v v " 28
659-679 v v : 29
680-700 " v v v " 30
701-721 v ww " 31
722-742 v v v " 32
743-763 v " 33
764-784 v w " 34

785-786 Unused

2.2.2 Low Bit Rate (1.6 KBPS) - Each LBR data file record
consists of 20 data frames stored in 744 48-bit words. Word
contents and description are as follows:

WORD COHTENTS
1 Day and year of mission (BCD)
a. Bits 1-24: Day of year
b. Bits 25-48 Year of mission
2 Data identification codes
a. Bits 1-24: Tape record number

b. Bits 25-30: Batch number
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3-22

23-42

CONT

ENT

c.

Bits 31-36: Format ID (Bit rate code)
0 = LBR (1.6 KBPS)
1 4 KBPS

il

2 = HBR (51.2 KBPS)
Bits 37-42: Data type
0 = Real time

1 = Dump

Bits 43-48: Site ID (see table 2-1)

NOTE: Tape record number and batch number are
used in preprocessing only and are
meaningless past that point.

Frame times (GMT) in integer milliseconds as follows:

WORD

DESCRIPTION

3
4

21

22

Syn
AN

Time of 1st frame in record
Time of 2nd frame in record

Time of 19th frame in record
Time of 20th frame in record
Cc statuses {(see tables 2-2 and 2-3)
D DESCRIPTIOCN

23

Sync statuses for 1st frame

a. Bits 1-3: Time sync status

b. Bits 4-6: Main frame sync status
c. Bits 7-16: Unused

d. Bits 17-24: Sync word 4

e. Bits 25-32: Sync word 1

f. Bits 33-40: Sync word 2

g, Bits 471-48: Sync word 3
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43-77

WORD

DESCRIPTION

24

41
42

Sync Statuses for 2nd frame

Sync statuses for 19th frame
Sync statuses for 20th frame

Main frame words 5-200 for 1st frame

NOTE: The 8-bit main frame words are stored in ascending
order, six to a 48-bit word unless specified

otherwise. (See description of word 43 below)

WORD  DESCRIPTION
43 Main frame words 5-10
a. Bits 1-8 (field 1): Main frame word 5
b, Bits 9-16 (field 2): g " " 6
c. Bits 17-24 (field 3): ™ " "7
d. Bits 25-32 (field 4): " " "8
e. Bits 33-40 (field 5): " " "9
f. Bits 41-48 (field 6): " " " 10
44 Main frame words 11-16
45 Main frame words 17-22
46 Main frame words 23-27
NOTE: Field 3 (bits 17-24) is not used in
word 46, Main frame words 23-27 are
stored in fields 1, 2, 4, 5 and 6.
47 Main frame words 28-33
48 Main frame words 34-39
49 Main frame words 40-44
NOTE: Field 6 (bits 41-48) is not used in
word 49. Main frame words 40-44 are
stored in fields 1-5 (bits 1-40).
50 Main frame words 45-50
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WORD  DESCRIPTION
51 Main frame words 51-56
52 Main frame words 57-62
53 Main frame words 63-67
NOTE: Field 3 is not used in word 53. Main
frame words 63-67 are stored in fields
1, 2, 4, 5, and 6.
54 Main frame words 68-73
55 Main frame words 74-79
56 Main frame words 80-84
NOTE: Field 6 is not used in word 56. Main
frame words 80-84 are fields 1-5,
57 Main frame words 85-90
58 Main frame words 91-96
59 Main frame words 97-102
60 Main frame words 103-107
NOTE: Field 3 is not used in word 60. Main frame
words 103-107 are stored in fields 1, 2,
4, 5, and 6,
61 Main frame words 108-113
62 Main frame words 114-119
63 Main frame words 120-124
NGTE: Field 6 is not used in word 63. Main
frame words 120-124 are stored in fields
1-5.
64 Main frame words 125-130
65 Main frame words 131-136
66 Main frame words 137-142
67 Main frame words 143-147

NOTE:

Field 3 is not used in word 67. Main
frame words 143-147 are stored in
fields 1, 2, 4, 5, and 6,




78-112
113-147
148-182
183-217
218-252
253-287
288-322
323-357
358-392
393-427

WORD

DESCRIPTION

68
69
70

71
72
73
74

75
76
77

Main frame words 148-153

Main
Main

frame words 154-159
frame words 160-164

NOTE: Field 6 is not used in word 70. Main

Main
Main
Main
Main

frame words 160-164 are stored in field 1-5,
frame words 165-170 -
frame words 171-176
frame words 177-182
frame words 183-187

NOTE: Field 3 is not used in word 74. Main

Main
Main

frame words 183-187 are stored in fields
1, 2, 4, 5, and 6.

frame words 188-193

frame words 194-199

Main frame words 200, 156, and 161 as follows:

a.
b.
c.

Bits 1-8 {field 1: Main frame word 200
Bits 9-32 (fields 2-4): unused

Bits 33-40 (field 5): Main frame word 156
converted from BCD to binary

Bits 41-48 (field 6): Main frame word 161
converted from BCD to binary

Main frame words 5-200, frame 2
Main frame words 5-200, frame 3

" n fi 4

— O W 00~ O O
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WORD

CONTENT

428-462
463-497
498-532
533-567
568-602
603-637
638-672
673-707
708-742

Main frame words 5-200, frame 12

1} 1] " 1t 'l 3

oo " " 15
v ' “ 16
o ! SR
v " " 18
"o " "9
o ' "20

743-744  Unused

2.2.3

MAO48 (4.0 KBPS) - Each 4 KB data file record consists

of 48 data frames (8.352 seconds of data) stored in 795

48-bit words.

WORD

Word contents and description are as follows:

CONTENTS

1

Day and year of mission

a.
b.

Bits 1-24: Day of year
Bits 25-48: Year of mission

Data Identification codes

al
b,
c.

Bits 1-24: Tape record number

Bits 25-30: Batch number

Bits 31-36 Format ID (Bit rate code)
0 = LBR (1.6 KBPS)

1 = 4 KBPS

2 = HBR {51.2 KBPS)

Bits 37-42 Data type

0 = real time

1 = dump

Bits 43-48: Site ID (See table 2-1)

NOTE: Tape record number and batch number are
used in preprocessing only and are meaningless
past that point.
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WORD CONTENTS

3-50 Frame times (GMT) in integer milliseconds as follows:
WORD  DESCRIPTION
3 Time of 1st frame in record
4 Time of 2nd frame in record
49 Time of 47th frame in record
50 Time of 48th frame in record

51-74 Sync statuses (See tavles 2-2 and 2-3)
WORD  DESCRIPTION
51 Sync statuses for Ist and 2nd frames as follows:
a. Bits 1-3: Time sync status {1st frame)

Bits 4-6: Main frame sync status (1st frame)
Bits 7-9: Subframe sync status (Ist frame)
Bits 10-19: unused
Bits 20-24: Generated frame counter (1st frame)
Bits 25-27: Time sync status (2nd frame)
Bits 28-30: Main frame sync status {2nd frame)
Bits 31-33: Subframe sync status (2nd frame)
Bits 34-43: Unused
Bits 44-48: Generated frame counter (2nd frame)

52 Sync statuses for 3rd and 4th frames

73 Sync statuses for 45th and 46 frames
74 Sync statuses for 47th and 48th frames

75-89 Main frame words 1-58 for 1st frame
NOTE: The 12-bit main frame words are stored in
ascending order, four to a 48-bit word as shown
below:
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WORD DESCRIPTION

75 Main frame words 1-4 as follows:
a. Bits 1-12 (field 1): Main frame word 1
b. Bits 13-24 (field 2): Main frame word 2
c. Bits 25-36 {field 3): Main frame word 3
d. Bits 37-48 (field 4): Main frame word 4
76 Main frame words 5-8

77 "om 9.2
78 oo 13416
79 "o 17420
80 o 21-24
81 "o v 25-28
82 29432
83 v n33-36
84 " h37-40
85 A P T
86 "o h 45-48
87 "M n 49452
88 "MW 53.56
89 " " " 57 and 58

NOTE: Main frame words 57 and 58 are stored in fields
1 and 2 (bits 1-24). Fields 3 and 4 (bits 25-48
are not used).

90-104 Main frame words 1-58, frame ?

105-119
120-134
135-149
150-164
165-179
180-194
195-209
210-224

O W oo N oY B




225-239
240-254
255-269
270-284
285-299
300-314
315-329
330-344
345-359
360-374
375-389
390-404
405-419
420-434
435-449
450-464
465-479
480-494
495-509
510-524
525-539
540-554
555-569
570-584
585-599
600-614
615-629
630-644
645-659
660-674
675-689
§90-704
705-719
720-734

Main frame words 1-58, frame il
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44




735-749
750-764
765-779
780-794
795

Main frame words

1-58, frame

45
46
47
48




TABLE 2-1
SITE ID CODES

OCTAL CODE ACRONYM SITE

00 None

01 MIL MILA

02 ACN ASCENSION

03 ~ CRO CANARVON

04 HAW HAWATLI

05 GWM GUAM

06 BDA BERMUDA

07 GBI GRAND BAHAMA ISLANDS
10 ANT ANTIGUA

1 CYI CANARY ISLANDS

12 VAN VANGUARD

13 TEX TEXAS

14 GDS GOLDSTONE

15 MAD MADRID

16 HSK HONEYSUCKLE CREEK

17 BDX BERMUDA-X

20 ORR ORRORAL

21 TAN TANANARIVE (MALAGASY)
22 NFL NEWFOUNDLAND

23 AGO SANTIAGO (CHILE)

24 ROS ROSMAN (NORTH CAROLINA)
25 . QuI QUITO

26 BUL BUITRAGO




TABLE 2-2

DATA SYNC STATUS CODES

The prime frame synchronization pattern was recognized
or nigh confidence built up in synchronization

A one-bit siip was recognized in the prime frame
synchronization pattern or medium confidence built

Low confidence built up in the synchronization

No confidence in the prime frame synchronization

No confidence in the prime frame synchronization
pattern or data missing for the prime frame.

VALUE DATA QUALITY DEFINITION
7
pattern.
5
up in the synchronization pattern.
3
pattern.
]
pattern,
0
NOTE:

Past processing experience has shown that reasonable

data quality may be expected when the data sync code iss5.
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TABLE 2-3

TIME SYNC STATUS CODES

VALUE TIME QUALITY
7 No timing problem detected in timing subsystem (or
generating time) and verified by the Time Edit
Program,
6 Time Edit Program certified time as good although

timing subsystem indicated a problem.

5 Time was corrected or rebuilt by Time Edit Program
because of discontinuity in time.

3 Time continuity reestablished starting with this
time.
1 Time is erroneous and could not be corrected by

Time Edit Program.

0 Prime frame is missing.

NOTE: Past procéssing experience has shown that reasonable
time quality may be expected when the time sync code is 5.

NASA-JSC
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ForeuWord

The ASTP Data FAvailability Timeline -docuMent represgnts the
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