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ABSTRACT

This paper presents the Mission Integrated Decommutation and Analysis System
(MIDAYS), amulti-threaded, multi-processing application developed in Microsoft Visual
C++ for Windows NT by the Air Force Development Test Center (AFDTC) Eglin AFB,
Florida. The primary function of MIDAS is to support post-test processing of
instrumentation data by decommutating, logging, and reporting MIL-STD-1553B or pulse
code modulated (PCM) encoded data extracted from MARS-1 digital tape recordings.
MIDAS processes multiple data streams from a single recording, and can process multiple
recordings in parallel. MIDAS aso serves as a diagnostics tool for investigating data
processing anomalies reported during normal production runs.

MIDAS s part of an integrated suite of applications developed to provide AFDTC
development test and operational test customers with quickly delivered, high-quality data
products. Software development is underway to support the processing of Digital Data
Acquisition and On-Board Recording Standard (DDAS) packetized telemetry data. DDAS
Is derived from the Consultative Committee for Space Data Systems (CCSDS) standard.

[MARS-II isthe digital acquisition and recording system supported by MIDAS. MARSH |
was developed by DATATAPE, Incorporated, Pasadena, California. It records up to 20
gigabytes of mission data across as many as eight channels of MIL-STD-1553B or PCM
encoded data. Digital recording technology provides an aternative to traditional analog-
based telemetry ground systems.]
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INTRODUCTION

MIDAS decommutates, logs, and reports MIL-STD-1553B or pulse code modulated
(PCM) encoded data extracted from digital tape recordings. MIDAS also facilitates the
analysis of the blocking structure and resident data of these recordings. Thus, MIDAS is
targeted for two primary groups of users: data reduction technicians and
anaysts/engineers. Little knowledge of Windows-based computing is assumed or
necessary. User tasks within MIDAS are divided into Project Setup and Project Execution
activities.

Project Setup is the activity of characterizing the resident data and prescribing processing
activities against it for a set of project-related digital recordings. Stream specifications for
both 1553 and PCM data can be created and loaded against one or more of the eight
channels of the project. This task might be performed by atelemetry engineer. The
recordings of individual missions can then be processed against the project by data
technicians, who indicate which channels to process, the times of interest, and any special
processing requirements. Project Setup information is presented hierarchically and
manipulated graphically via point and click operations. For simplicity, data reduction tasks
are separated from more advanced user tasks.

Project Execution isthe activity of reading and processing a recording while optionally
monitoring the diagnostic information sent to the screen. Severa functions are provided
during execution, giving the user interactive control of the speed and manner with which
he or she progresses through the recording. The user may also define the times of interest
on-the-fly. The modes of execution, Batch Mode, Production Mode and Analysis Mode,
offer varying degrees of insight and control into the data reduction process. Batch Mode
enables the user to process recordings in the background while continuing to interact with
the application. Production Mode provides only basic status information in order to
emphasize speed. Analysis Mode is presented to the user as a property sheet containing
data views at the SuperBlock, SubBlock, PCM frame, and 1553 Message level.

DECOMMUTATION CAPABILITIES

MIDAS decommutates selected streams of data and outputs each to a separate Digital
Data Standard (DDS) file for follow-on processing within the Common Airborne



Processing System (CAPS) or some like application. MIDAS is a multi-threaded
application, using an architecture that leverages dual-processor machines by performing
the decommutation of two or more recordings in parallel.

Each channel of 1553 data intended for output is affiliated with a 1553 Setup file. As
shown in Figure 1, a 1553 Setup file lists the only commands the user wishes to use in
analyzing and converting to the DDS format. When listing a command, the user may
specify the command as individual bits, hex digits, or subfield values. Immediate feedback
Is generated as the user’ s validated input is quickly filtered throughout the entire dial og.
Sampling rates are available to associate with the constructed command.

A PCM Setup fileis used to characterize a stream of PCM data. Each channel of PCM
data intended for output must be affiliated with a PCM Setup file. PCM setup is realized
viaaset of tabbed dialogs (Figure 2), where the user specifies the Sync Pattern, Sync
Mask, Pattern Length, and Subframe Identifier.
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Figure 1 - 1553 Setup
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Figure 2 - PCM Channél Setup

Severa options alow the user to tailor the decommutation process. For example, 1553

errors can be omitted from output. For rapid production, the streamlined Production Mode
can be chosen.

The Executive Toolbar (Figure 4) provides buttons for al of the menu functions available
during execution. From left to right, the functions are as follows. Do Batch, Do
Production, Do Analysis, Go, Step (to Next SuperBlock), Pause, Step to Next Transfer,
Go to Transfer, Skip Transfers, Go to Next Pass, Turn Output On, Turn Output Off, New
Pass, Sop. A Transfer isthe unit of data transferred from the recording to the PC during a
singleread. It normally contains 63 SuperBlocks, each of which reserves a SubBlock for
each active channel. Most tapes are processed by the continuously processing Go function
in considerably less time than the actual time recorded on the tape. The Sip Transfers
function provides extremely rapid access to any portion of the recording.
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Figure 4 - Executive Toolbar

ANALYSIS CAPABILITIES

As stated above, the second capability of MIDAS is to serve as an instrumentation data
troubleshooting tool for telemetry analysts and engineers. MIDAS provides information
concerning the digital data format, as well as detailed stream-specific information for both
1553 and PCM. The Analysis Mode property sheet provides many different views of the
data for each channel selected for output; the user may rapidly move among these various
views and channels.

The SuperBlock Page (Figure 5) gives a complete analysis of the current SuperBlock.
Header information is decoded and reported. A description of the time SubBlock and
subblocking scheme for stream datais also included. Any channels of data identified for
output are flagged by a checked box under O/P. The primary feature of the SuperBlock
page, however, is a color-coded hexadecimal dump, from left to right, of all the datain the
SuperBlock. Header data is shown with a grey background, time code and voice data are
displayed in red, and subblock data alternates in blue and green.



General  SuperBlock I 1553 Channels’ PCM Channelsl

- SubBlocks
Time: [18:20:37 0810 SupeiBlock Size: [16354 DataType  Ch#f O/  DataType  Chit  OF
File: Mumber of SubBlocks: 14 1 iﬁﬁi— i.2_ m i__ i_ |
Session: la_- Time Cade: IIHIGA 2 W— !‘I_ r & ! !_ |
Trangfer; I‘T_ Time Data Byte Count:  |354 3 (1553 15_ [ 7 l_ i
SupeiBlock: [25125) Time SubBlock wards: [92 4 [1553 [~ =& e

0004 0&00 FE47 0001 0000 Q002 0000 0003 0000 0004 0000 Q005 Q000 o005 0a00 0207 065 B80S S38: 8609 5700 0004 0QOOD OOQE QOO0 00050 .
00oc Qogo Q00D 0OQo QOOE Q000 OQOF 0000 OO0 0000 0O 283 2982 03F0 200 233 #8Z 0 03F0 2100 SCO0 QOSC e200 02 BIOO OMeZ 00100

0214 ODFZ 0201 E4F2 Ee00 EFF4 OFE 070D F300 1D09 {EFE OFFF 1403 EFEA 190F ETOE EEE! EFOD OQI0E OBF4 EDOM 4201 4B0 E%DE 0402 00150
030C 04FD BOOZ ASDA 1WA 1013 OFFF F4FT 44FC 57TDZ CDE4 1209 FEEA EF03 BAIE AMNS 0DFO 2018 0DOF 0802 1613 ZDEE 0Q00E F2F3 F4EE 00200
0402 FOFS EIFD EDF1 ODFE FEOS Feo7 1212 24FE 02F2 FEM FSF1 09F6 EFF: DEDE 0%12 FFOl OCOF 0EIF  ROC 250 0SFD 04F4 EEO0 FFOO 00250
Fioz DE0NZ 10 E0DEY F3FS 2400 12E4 2604 03IC E9DE ECOZ 090C F402 DEO0OZ 0OB0S FEFLC F3F4 O0EC 1ED  28FC 1014 F903 0SFE ODOF F400 00200
DE0S FAFF OFS  F307 F2FC 0D0S 2807 005  F301 FCF3 ODFS FFES D404 ORT 0000 1011 0ATE 097 2912 09FE 00F4 Fe0® EFES F9FS DE04 00350
0201 FE® 1R0E  FAFS 03FZ 2918 FEFS ETEE 0OCZZ F4F9 FAFS DFFF 05FC 0COC FCFE F3EF ICFE E3F2 F3FA FO0A IFOC  FEO4 F4F4 SAFZ FOEE 00400
FZET ESF2 FOEF FFFS TIOC  N0e 2124 1708 WA FFRIZ2 530D OB Fa02 141B  E9Fe ESFE 3413 03EC FDF9 F206 FDF1 0OAFA DCEZ FDOE F9FA 00450
FZET F9FA FFFF F9FA FFFF F9FA FFFF F9FA FFFF 9709 00A0 4232 073 OCFZ 2CAL 4332 075 OCVZ ZCAL SEEE BT 36CT 0242 21B3 2472 00300
97ET FESE 4320 A4AT BEIT 273 F23C 1044 2CEE EOAS AIEA 484F TEZ0 26FS 9497 TEEE FISEB9 OFeT 1FFF EED2® 3033 F9TA 9736 EECI 2903 00350
D2z 9DF4 3CCT 0407 CHT 443 EEE1 1ER4  02AFR 1364 0DEBA D082 HF1 519 0ETE 0432 030C S4F5 917 249 E13F 030 26D9 FP94 93FE  O060D
9C27 2%4F 5034 B932 ATA1 EFRD OCTE 5092 4320 650D EE99 DAE] 9BES FEIE FFe9 00TE 1563 1AFC SF02 E231 EVFS 2447 CFBA 91EE BOIF 0060
3043 4463 C283 8926 BIOF BSM E2EC ICT2 DD21 40BD ES04 TA4T OFFZ DFS0 DEEY CINE 1SCF FETE 3967 0OF3F C2C5 C4CT GEI4A 1FAC OTED 00700
9764 EEFE 3300 3F15 44F0 84F4 EISF 8830 F3D1 D009 098B ESDE CCO4 D596 2ARE BZF3 3507 024E HIFF C192 EEAI DaA! DERE 4E3E 9CIF 00750
5905 FASE SEED FE3S Toza F2CA 9197 VCEE F419 OVIF  {7C3  SB43 ETAY CD3E 2045 2066 CDeA S0FA 10DE CEEY 0283 D4Dg 094 S¥ME 6190 00300
EDZC TEBI 94eF ZFEC 4902 PEE2F EIE0D DeDe SESE 2D2Y 024F CEE1 C722 0772 DYDC C2D9 C24F 9141 Fo942 OeFD AZW EZ2e FOI9 O45F 1643 00250
A9EE TFAZ OFAL 2BEA 1372 DEAS CFEE ASEE 2BE%4 930E AD9Z ASET EETE CF2F 46T CFeD MCD 3CDS 2404 622 FCEL TED? FOT1 93E4 22{E 00900
1200 9509 FF4F 3553 ZFOC 1805 4ADE EZ5E SCED 23B2 4BAT TTEBA 26AF CFES HER E0F 3D3C S3BA 3DEE C4CA 3632 13C5  2ATZ BITE ADZT 00950
614 DRIE SBID AE0Y E993 948E EBSS 8ETF AT2S EFDT 59CE FASZ 9673 EDEI ODET 10CA DECZ SA84 RETE R2AGR 29EF 0BSC 52B0 CDEF FT9 01000
D3EF 99B0 BET4 TF32 SIEZ SCD4 RCE4 ES249 B23E A042 BSR4 2714 9DCE EDY9F M2E D523 1FF3 1DES 9CTE S9F FAOQR TeD3 ER2E8 1FVZ 8BRS 01050
FEE4 4622 S6DZ DRIY 94CT FAZS TIAC 0V8D C279 NMETY 1936 DF03 93854 3FCE BO4C AITE FFC2 1SF2 CF30 OIFC 55B4 2EIT 4082 B0 34700 0100
2221 F44D 3615 AFDE 3C5B DMAE #93C 3304 AS3C 7485 EVEI 2ACC 3255 8064 ROV4 FOFPY MEE O0F 15B3 C472 5330 6294 TBTA 3TR3 5629 0150
ABOE BFZ2 AS4D EEE0D Do43 A3 EECT 8C04 3083 (P& FIEC 03CC D426 4BSA BYEFE G306 Z9AE OBAE 473F 030E 4YB 23B6 1BE3 1E29 9D8E 01200 :J

Figure5 - SuperBlock Page

The SubBlock header is decoded and displayed in the SubBlock page (Figure 6),
demonstrating typical values for the SubBlock number, the Data Type, and the various
word and bit counts describing the SubBlock boundaries. Like the SuperBlock page, the
SubBlock page provides a hexadecimal dump of all datain the current SubBlock. The data
Is presented in 20-bit words, the first 4 bits of which is the Identity Code, identifying the
type of data that follows in the next 16 bits. Words are color coded based on the Identity
Code: Channd A is shown in blue, Channel B in green, and Null datain gray. A popup
dialog describes the selected 20-bit word.

The RTA Summary page in Figure 7 is a complete breakdown, summarized by remote
termina address, of message activity in the selected channel during times of interest. The
Toggle button toggles between displaying RTAs 0-15 and 16-31. The Tolerance field
determines the error level required to flag the checkboxes. In this example, it is clear that
for RTA 26, the number of RT-RT messages with invalid responses exceeded 0.001% of
the RTA’ s total message traffic.
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Figure 6 - SubBlock Page
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The Selected Messages page, displayed in Figure 8, lists selected 1553 messages in the
current SubBlock of the selected channel. Messages are listed if they are included in the
channel’ s setup file, regardless of the current time. As shown in the figure, the user may
search for the next occurrence of an error or a particular command. Similarly, values of
particular datawords may aso be monitored in a popup dialog.
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Figure 8 - Selected M essages

The PCM Channels analysis page, shown in Figure 9, displays the subframe identifier
(SFID), minor time frame, and data words of the minor frames of the most recent subblock
of the selected data stream. The user may select for analysis any PCM channel designated
for output, and may also select the range of words to be displayed. As with the 1553
Selected Messages page, the user may monitor the values of a particular data word within
the frame; the PCM Watch dialog records a value of the selected data word for each
occurrence of the corresponding subframe.
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Figure9- PCM Analysis
REPORTING CAPABILITIES

During Production and Analysis Modes, MIDAS produces a DDSfile for each selected
channel of data. DDSfiles are directly transferable to the Common Airborne Processing
System (CAPS), which provides a popular engineering unit conversion solution for varied
customers and numerous data types. Simply put, the DDSfile is the mechanism that links
MIDAS to the processing power of pre-existing software, and helps to eliminate the need
for expensive duplication of effort.

Various summary reports are also generated. Remote terminal address activity is
summarized for 1553 channels, along with summaries for messages of interest, whereas
synchronization errors are reported for PCM channels. Time Edits are reported for the
detection of time backups and jumps.



CONCLUSION

MIDAS demonstrates the power and ease with which personal computers and
workstations, when properly instrumented, can perform initial reduction of digitally
recorded data. In concert with CAPS, MIDAS provides arobust system for data
preparation and analysis on asingle PC. To guarantee the widespread usefulness of
MIDAS in future years, our development team plans to incorporate new and emerging
digital recording formats into the application.



